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Paediatric Priorities in the Developing World

Of the 500 million children under the age of 5 years, 400 million live in the
developing countries, and itis in this section that 97 per cent of all deaths in

that age group occur.

This book examines the problem facing child health services throughout the
developing world : the urgent need to decide which of all the measures that
may be taken to reducs the appalling levels of childhood mortality and
morbidity should have the highest priorities when financial resources are so
severely limited. Paediatricians working in the developed world will also find
the book of interest because it is now becoming clear that no country, however
wealthy, has the financial resources to satisfy all the demands which can
reasonably be made on behalf of the health of its community.

- The auihor is responsible for the innovation of the under-fives' clinic and for
the design of a weight chart to obviate malnutrition. These two measures have
subsequently been adopted by many developing countries.

He gives valuable accounts of the special problems involved with such
priority diseases as ‘severe measles’, whooping cough and childhood
tuberculosis, and descriptions of their management.

An entirely new approach to family planning is presented, based on knowledge
of the local birth interval and calculation of the ‘vuinerable month’. Family
planning advice is seen as an important aspect of the work in the under-fives’
clinics.

The author’s objective is to arientate the medical student or doctor towards the
practical problems he will meet when involved in child care in a rural
community.

Careful emphasis is placed on the social, economic, cultural and ethical
considerations which are ignored by most medical schools.

Not only doctors but also nurses and other health workers, who play such a
vital role in the child health services in developing countries, will benefit from
the provision of this book. Finally, the author’s knowledge and discussion of
various topics outside the field of medicine will be of wide interest.

Paedjatric Priorities in the Developing World is written for the doctor
dissatisfied with the type of medical training which is based largely on
European systems of health care, much of which may be inapplicable to his
own country. Such young doctors for the most part have very limited
incomes, and the author believes they cannot afford books such as this at
their usual price. Fortunately, he has found sponsors to meet some of the
cost of printing and by waiving his author’s rights the cost of the paper back
edition, of over 400 pages and more than 100 diagrams, has been held at
such a low price. A casebound edition is also availabie.
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Foreword

This book covers new ground. It is concerned with priorities
in the child health services of the developing world. The exercise
of establishing a strict order of priority among a large number of
measures, each of which will have an impact on child health, is difficult
and painful, particularly when the total sum of money presently
available — and likely to become available by the end of this century —
for the health services in the developing world is so very smali; about
$1 per head of population was available in 1970 as compared to $100 per
head in the more developed countries. Painful though this exercise may
be, it must be undertaken; otherwise childhood mortality and morbidity
in the developing world is not likely to decline to leveis even approachiug
those of the developed world. A recent estimate suggests that whereas
in the developed countries each year half a million children die during
the first 5 years of life, the corresponding figure for the deveioping world
is 20 million; or, expressed as deaths per year per million of under-fives,
625 in the developed countries and 48,000 in the developing countries.

Unfortunately, the principles underlying the provision of health
services are-not discussed in the undergraduate curricula of most medical
schools. They inctude considerations which fail outside the conventional
definition of ‘medical’. Social, economic, cultural, ethical and political
implications ¢an no longer be ignored.

The first need is for the correct questions to be asked and for the
sometimes tragic dilemimas to be presented clearly; this requires imagina-
tion, thoughtfulness and even courage, in addition to personal
experience gained in the practice of paediatrics in the developing world.
The second need is to suggest answers. These cannot be absolute and
will have to be reviewed constantly and critically in the light of results
achieved and the ever-changing conditions of the community.

ix




FOREWORD

There can be few paediatricians as well qualified as David Motley 1o
undertake the daunting task of writing a single-author beok on
paediatric priorities which requires some knowledgz of several non-
paediatric and even non-medical subjects. He has made the health
of children in the developing world his prime professional corcern.
After many years' work in Imesi, in Western Nigeria, which resuited in a
remarkable lowering of child morbidity and mortality in that village
community and which formed the basis of his many contributions to
researcii into child health services, he became tutor to the Course for
Senior Teachers of Child Health irom the developing countries, organized
by the United Nations Children’s Fund and the World Health
Organization. More recently he has established a Tropical Child Health
Unit at the Institute of Child Health in London.

Whilst working in Nigeria he and Miss Margaret Woodland esiablished
a special clinic for the under-fives and designed a weight chart for the
prevention of malnutrition. Many countries have now introduced suci.
clinics and are using these charts, with a resulting improvement in child
health. In his teachings David Morley stresses that in the developing
world most of the children (up to 80 per cent) live in rural areas and
that, therefore, priority must be given to provision of services for these
areas.

This book will be deeply appreciated by all doctors working with
children in the developing world, whether for the whole of their
professional lives or for shorter periods, Non-medical health workers,
including nurses, will benefit equally and will be pleased to see that full
recognition is given to their vital contributions. Politicians, economists,
nutritionists, agriculturists and architects will find certain chapters
thought-provoking and instructive.

I suspect that paediatricians working in the developed world will
also find the book of interest because it is now becoming clear that no
country, however wealthy, has the financial resources to satisfy all
demands which can reasonably be made on behalf of the health of its
community. Hopes that as the health of a community imp-oves, less
money needs to be spent on health have proved wrong, and we must face
the fact that most advances in medicine will involve additional expense;
therefore the need to establish priorities is becoming more and more
urgent,

OTTO H. WOLFF

Nuftield Professor of Child Health,

Institute of Child Health, University of London, and
Consultant Physician, Hospital for Sick Children,
Great Ormond Street, London




Preface

In 1656, due to the foresight ot John Wright and Andrew
Pearson of Wesley Guild Hospital, Ilesha, an approach was made to the
West African Council for Medical Research to undertake what at that
time was an unusual community-based study. This request was suppor:ed
in the Council by Dr. John Walters, and in 1956, assisted by their grant, |
took up a post as paediatrician to the Wesley Guild Hospital, Hesha, in
the Western State of Nigeria. There I was joined a few months later by
Miss Margaret Woodland.

On 1 January 1957 we staried io follow up all babies born . the
village of Imesi on the edge of the Ekiti hills in the Western State of
Nigeria. The study started where possible with the mother early in her
pregnancy. Over the next 18 months, 413 children were borr. into the
village, and 404 of these were included in our study and closely followed
up at least monthly by Margaret Woodland over 5 years. In this she was
ably assisted by Mrs. Bifarin, Mrs. Fasade and a team of loyal and hard
working nurses. This longitudinal study was the first of its size to be
undertaksn in Tropical Africa. I returned to the UK in 1941, but Miss
Margaret Woodland stayed on in the village and later at llesha until
1970 and during this period | made yearly visits. Since 1961 1 have also
had ihe opportunity to travel widely particularly to West and East
Africa, India, and also 1o the Middle East and South America. This book
is a direct ontcome of this study and the contact with colleagues
in these countries, from whom 1 have learnt so much.

Health planners who have the difficult responsibility to develop
health care programmes in developing countries, rightly consider that
these plar s must be generated from experiences within these countries.
Such planners may consider this book as yet another attempt to impose
a system from outside. 1 hope that this work will not be

Xi



PREFACE

read in this light, but rather that the book questions many systems that
developed in Europe and the U.S.A. and suggests alternatives that have
worked in some developing countries. 1 particularly hope that
it will he of help to those planners who are involved in discussions
with the ‘doctor monopoly’ which may be at times conservative in its
outlook. In the acknowledgements that follow I realize I will have missed
out more names than I have {ncluded. To these people, who have helped
me so much but I have failed to meniion, I apologize.

Di. S. D. M. Court encouraged me to undertake this book. Dr. W. R.
Aykroyd helped me to start writing during my time 2t the London
School of Hygiene and Trovical Medicine, in the late Professor Plait’s
Department of Human Nutrition. More recently, Prolessor O. H. Wolff
and Di. G. Newns, the Dean of the Institute of Child Health, have
provided me with the facilities to set up a Tropical Child Health Unit
that has made this book possible.

Those who are familiar with the writings of Professor Maurice King
will find frequenti extracts and references to his outstanding work
Medical Care in Developing Countries. He has assisted with my early
draft on this book. Much help has also been obtained from Dr, John
Bryant’s book Health and the Developirg World.

In specific chapters, Dr. O. Gish helped with economics; Dr, Mary
Thwaites and Dr. V. J. Hartfield with newborn care; Dr. E. Schoemaker,
Dr. K. Weston and Dr. 1. Breman with whooping cough; Dr. W. P. T.
James and Dr. T. Jacob John with diarthoea; Dr. F. J. W. Miller and Dr.
D. R. Nzgpaul with tuberculosis; and Dr. Betty Topley with anaemia.
Much of the ideas in the birth interval chapter come from Dr. W. A. M.
Cutting, and Dr. F. Rosa also helped with that chapter. In nursing, |
received much assistance from Miss Shirley Alcoe, Miss Laidlav:, Miss
Joan Koppert and Miss Jenny Jeffs. Mr. P. Torrie and Dr. Malcolm
Segall gave me many ideas, and | hope | b~ve met some of their
criticisms in the chapter on management, Mark Wells gave me help over
aichitectural problems. Dr. Alan Shrank advised me in the chapter on
skin diseases,

Others who have helped include Dr. Bankole, Mr. John Rees, Dr. D.
Brooks, Dr. Maletnelemea, Dr. Peter Swift, Dr. Paut Snell, Dr. Anne-Marie
Gade, Dr. OQkeahaliam, and the Fellows of the UNICEF/WHO Course
for Senior Teachers of Child Health. Dr. E. T. C. Spooner helped me
on a number of points, and Mr. R. A. U. J. Jennings found a number of
anomalies in my writing.

Mrs. Priscille Milton has been the mainstay for typing, although many
others, including Mrs. Grace Saldanha, Miss Dianne Hensey and my wife.
have helped at times. The iremendous undertaking of duplicating a trial
version was carried out by Mrs, Katherine Aresti. My daughter Ruth
undertook the binding of these duplicated copies.

Ain




PREFACE

In preparation of the art work | am indebted to Mr. Geoffrey Lythe
and more recontly to Mrs. Gillian Oliver in the Department of Medical
Qustration headed by Mr. Ray Lunnon in the Institute of Child Health.
My son Robin undertook some of the original art work, and copying
this on t the litho plates for the duplicated version. Mr. Brian
Kesterton reproduced the illustrations.

I liope there is an occasional touch of humour in this book; perhaps
the best examples are found in the two cartoons, Figures 105 and 140.
Unforiunately, 1 have -aislaid the exact details of their source and so 1
can only offer my apologies to the originator of these cartoons and their
publishers for tailing to seek permission to reproduce their excellent
and strikingly apt drawings.

[ should never have reached the publishers’ deadline were it not for
Miss Margaret Woodland. wholias joined me in London, and who under-
touk the considerable task of checking references and much of the
correcting of the final copy.

Sending duplicated copies of chapters to friends will 1 hope have
avoided some errors, and has certsinly led to further useful muterial
being incorporatad in the book. Usually a book is a one-way method of
communication from author to reader. However, Appendix ! has been
included in order that there may be some possible communication from
reader to author. | hope that at least some of my readers will 1ind t'me
to comment on which parts of the book they find useful, and particularly
0 put me in touch with material that 1night be useful .to others who are
involved in the struggle tc improve the health care of chiidren in the
developing world.

To make this book available to doctors in less prosperous countries,
every effurt has been made to reduce its cost. The low priee of this
edition Las been achieved by grants towards the cost of printing. For
these [ am indebted to a splendid old lady who wishes to remain
anonymous; to the students of La Sainte Union College of Education,
Southampton, who raised s fund; and to the Medical Department of War
on Want. In addition I am surrendering any royalties due to me on this
edition. Despatch of copies by the organizers of Teaching Aids at Low
Cost {TALC) before publication has further reduced the cost. However,
my efforts to reduce the cost would have met with little success except
tor the constant help ana advice from the publishers to whom [ am most
grateful.

| have a special acknowledgement to the United Nations Children’s
Fund (UNICEF) who in various ways have. done so much to help me
over the last 10 years for allowng me to dedicate the “ouk to them
and their fellow workers.

DAVID MORLEY
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CHAPTER i

Guiding Principles

GENERAL CONSIDERATIONS

The paediatrician in a developing country faces problems that
are quite different from those in industrial areas. Firstly, there are
many more children — they may comprise 40 per cent of the popula-
tion. Secondly, a quarter, a third, or, in some rural areas, even one-half
of ali children born ie during the first 5 years of life. Usually one-half
of all deaths takes place in the age group below 5 years, in which the
major health problems of the country are concentrated. The number of
human beings involved is shown in Table 1. More than 97 per cent of ail
deaths below the age of 5 years took place in the less developed
countries.

The world's total population {excluding China) in 1968 was about
3,500 million. These figures come from the Demographic Year Book of
the United Nations (63) and can do no more than suggest the order of
magnitude of the problem. Deaths under the age of 5 years have been
compuied at an annual rate of 5 per 1,000 in the more developed
countries and 50 per 1,000 for the less, and this latter figure is likely to
be an underestimate for most rural areas. Australia, Europe, Japan,
North America (excluding Mexico) and Russia have been classified as
more developed countries,

In the less developed countries child development and health is
dominated by the twin problems of nutritional deficiency and infec-
tious diseases. This blanket of illness that affects so many children is of
great importance in human social terms. In the past, medical workers
and planners have often assumed that any {arge reduction of this mor-
tality would need to await an improvement in socio-economic con-
ditions and in cnvironmental hygiene. However, we now realize that
dociors with the relevant paediatric training can organize a service
which will prevent more than one-half of the deaths in infancy and
early childhood without awaiting any great change in environment.
Moreover, such prevention musi not wait until living standards
approach those currently existing in more developed areas of the world.

i




GUIDING PRINCIPLFS

The financial projection given in Table 2 suggests that living standards
will change only slowly unless people can be organized to organize
themselves and create a behavioural change, as is being witnessed in the

TABLE 1

Total Population and Number of Children under 5 years and the
Number Dying in More Developed and Less Developed Countries

Porulation Under fives Deaths/year
{millions) {millions) under fives
More developed
couniries 976 85 500,000
Less developed '
countries 255 | 415 20,006,000
L.

improved environment and sanitation of Ujamaa, a viliage in Tanzania,
and in a few uther communities. Once this organization within the rural
societies has been achieved. forms of family limitation suggested in later
chapters may be acceptable and desired by the parents.

Econom.c factors

Ecoromic factors, which will be later described in more detail, are so
essential that they require mention here. Medical workers who live and
work in developing countries are familiar with the stringency of medical
budgets, though they frequently do not realize how limited the medical
budget would be if it were divided over the whole population; nor do
they realize that the discrepancy in this respect between the more
developed countries (in whose siandards they have normally heen
trained) and the less developed is likely to increase by the end of the
century, Table 2 suggests that the gap between the level of living in the
more developed and the less developed regions will widen, and will be
reflected in the sums available for expendicure on health.

The figures in Table 2 relate to an “average’ developing country (32).
Some developing countries cannot hope even for the limited increase in
expenditure on health suggested in Table 2 over the next 30 years.
Their GNP may indeed be growing faster than in the more developed
countrirs, but this is likely to be offset by population growth. An
increased rate of economic growth depends on more capital being avail-

2




GENERAL CONSIDERATIONS

able to provide miore jobs, but there seems little hope of this unless
there is a move into small scale rural industries.

The bleak economic outlook for developing countries during the
next 30 years shown in Table 2 implies that improvement in health

TABLE 2

Gross National Product* (GNP) and Health Expenditure per
Capita (5) in 1970 and 2000

GNP/capita | Health expenditure/capita
1970 20460 1970 2000
More developed
countmes 2.200 5,800 100 250
Les developed
countrigs 160 325 1 3

*The gross national product is estimated as the total production,
eithur in wages earned, or for the farmer in terms of crops
produced, whether these are eaten or sold

services will call for redeployment of resources. At the present time the
greateir part of the expenditure is divided betwecn central sophisticated
hospitals and smaller peripheral hospitals, leaving little for medical care
provided at health centres, which combine curative and preventive ser-
vices. This situation urgently needs to be changed as unless paediatric
services can expand along satisfactory lines and provide an assurance to
the parents that their children will survive, the worldwide effort to
control the growth of population is unlikely to succeed. Alternative
systems of delivery of health care have been developed in China, and
the available data suggests that many have met with considerabie
success (231).

The subject and the reader

The present book deals primarily with the common conditions and
with the priorities which should be followed in child health pro-
grammes. In practice ‘tropical’ diseases other than malaria account for
only a small proportion of child admissions to hospitals in tropical
countrics and are rarely seen in the wards of European hospitals; the




GUIDING PRINCIPLES

diseases encountered are more related to the material poverty of the
people than the climatic conditions in which they live.

Although three-quarters of the population in most countries in the
tropics and sub-tropics live in rural areas, three-quarrers of the spending
on medical care is in urban areas, and also three-quarters of the doctors
live there. Three-quarters of the deaths are due to conditions that can
be prevented at low cost, but three-quarters of the medical budget is
spent on curative services, many of them provided at high cost. Nor
have priorities in medical training been proper'y considered, and many
believe that the high mortality is partly due to the inadequacy and
irrelevance of much of the training given to doctors and paediatricians
who are being taught a form of medical care more relevant to a Euro-
pean country than to their own.

This book is written for the doctor who finds that his training has
inadequately prepared him to care for children in developing countries.
If as a result a proportion of those who have received such a training
start to question what they are doing. and the basis of their training, I
shall consider it as having achieved a large part of its objective. For the
medical student, this book may provide a complementary account of
child care to that which he may receive from other sources, Economists
and sociologists who have read draft copies suggest that some in their
disciplines will find parts of this book useful. For these reasons rela-
tively more space will be given to a description of prevention and
organization, and less to the description of disease, as it is the former
that is urgently required in tropical child health. Emphasis will be
placed on rural societies, because most of the children live there, and
because the type of care that can be developed in rural areas is likely to
be substantially different from that suited to urban areas,

Training

A real difficulty arises for the doctor who is responsible for the care
of children in a rural community. In the West the training of most
doctors »nd paediatricians is directed towards applying modern medical
science to the care of the individual child in a hospital or a well-
equipped clinic. They are not familiar with the problems of caring for
large numbers of children on a limited budget. The care of the indi-
vidual child and the care of the many are, of course, both essential, and
training in both is needed. Unfortunately, a good training in the former
is not necessarily a good training in the latter. The training necessary
for each has indeed much in common, yet there are skills, knowledge
and attitudes, and even ethical views, relating to the care of all the




GENERAL CONSIDERATIONS

children in the community, that are not learned in ieaching pro-
grammes focused on individual children in a hospital setting. In the past
half century the university through its medical school, research units
and teaching hospitals has made much progress in providing the exper-
tise necessary to care for the individual. Only recently have universities
become involved in studying and participating in the total care of a
defined community. As a result of this change in emphasis, the paedia-
tricfan in the future should be better equipped to care for children in
rural societics, shanty towns and ‘marginados’. To achieve this he will
need to learn skills from disciplines such as ‘community development’,

Location of children: urban or rural

Two of the characteristics of child health in developing countries,
namely the large numbers of young children and the small funds avail-
able tor child health services, have been mentioned. A third charac-
teristic which particularly influences the health picture is locality
(Figure 1). In Figure 1 the proportion of children living in the rural

Burundi
Dahomey
Pakistan, Nigeria
Indonesia, |ndia
Ghana, Zambia

Congo

Ecuador, Syria, South Africa
Brazil, Finland, Switzerland

Colombia, Mexico

Norway

France

Chile

. S. A, Israel, Japan, Scotland

— Netherlands, England and Wales
b Ur uguiay, Sweden
1 1 1

1 i i i I

L A
10 20 30 40 50 60 70 80 90 100
Percentage of under -fives living in rural areas

Figure 1. Proportion of under-fives living in rural areas

areas of 15 countries that represent different areas of the world is given;
for this figure a town was considered as containing a population of over

100,000,
In the UK only 22 per cent of children live in the country; in India




GUIDING PRINCIPLES

88 per cent live there. In the majority of developing countries 60—90
per cent of the population live in these areas. This fact has many
implications: the most important is that providing adequate services for
rural areas may be more expensive if the services are mobile, due to the
cost of transport of material and personnel. This has been emphasized
in one of the more effective mobile programmes so far developed (180).
Few figures are available on differential mortality in rural and urban
areas. Table 2, however, suggests that some differences do exist. The
three developing territories given in this table are believed to be fairly
representative and suggest that mortality rates may be twice as high in
rural as compared with urban areas. Countries with a high level of
expenditure on health, such as Norway, can overcome the great prob-
lems of difficult travel and the isolation of their rural population, with
the result that the rural infant mortality is very similar to that in the

TABLE 3
Infant Mortality Rates in Urban ond Rural Areas

Country Urban Rural Country Urban Rural
Guinea 189 218 Rusnania 41 49
Dahomey 46 115 Norway 16 17
Moracco 100 170 UK 20 17

towns. In the UK infant mortality is slightly higher in urban areas,
where pockets of poverty are more frequent, than in rural areas.

Every civilization has eventually led to urbanization; in the future
this will be associated with trends in agricuiture by which one country-
man can feed 10 or more townspeople. Migration into the towns is now
increasing in all the developing countries. These countries are experienc-
ing a rapid explosion of city life, and demographers have suggested that
Calcutta, for example, may be in the midst of a conurbation of 50-70
million by the year 2000. Emphasis is laid primarily on the services for
rural areas but similar services need to be developed in the peri-urban
sum or ‘favelas’. It cannot be foretold in what manner these ‘septic
fringes’ to the cities will develop but they are likely to be poorly served
by existing services. Present services based largely on large city hospitals
have in general failed to provide the comprehensive care suggested in
this book for rural societies. In some countries, such as Brazil, providing
medical care for the population of favelas is a major problem and can
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only be successfully met by employing workers from these areas in
theit medical services.

Unfortunately, in most developing countries, the beiicr education,
and particularly higher education, is a prerogative of the townspeople
and relatively few, if any, of those who receive secondary schooling in
rural areas achieve university entry, and particularly entry into the
medical faculty. Those few from rural areas who achieve higher educa-
tion are at present lost to these areas. The more education the less
chance there is of them returning. Doctors who have lived most of their
lives in urban areas often view the country and country folk with some
fear, a little contempt, and usually less understanding; {f governments
are to be serious in their intentions to supply rural areas with doctors,
they must sce that more of the equally intelligent but less welleducated
young people from rural areas find their way into the medical faculties.
The doctor who will be likely to be happy and contented in rural areas
is the doctor who has been born, grown up and been educated there. In
the future, not only must his primary and secondary cuication, but
also a high proportion of his medical education be undertaken in rural
areas. This latter is particularly difficult as the majority of present
medical teachers would themselves be at a loss how to provide medical
care in a rural setting. This does not mean that the majority of doctors
who have grown up in rural areas will want to stay there, but rather
that given certain inducements and motivation during their training,
they will be more willing to return to serve rural societies than their
colleagues who have spent their formative years in a city. In the rural
areas they must be joined by representatives of other disciplines who
have a university training.

It is fair to say that the majority of the ‘elite’ or ‘upper class’ in any
country accept as a right their role and their ready access to the best
education available in the country. Few are willing to accept that it is
through some quirk or accident of birth that they have been chosen as
the elite. Unfortunately, while willing to accept the large salary that
goes with this position. few are willing to accept the responsibility.
Only 6 out of a group of 60 doctors qualifying in the Philippines in
1955 are now working there. The same is true to some extent of many
other countries. Ultimately, one might hope that the acceptance of the
opportunity of education will involve the responsibility of using that
education where it is most needed for the good of the community
which has made the education available.

The preceding paragraphs indicate some of the basic facts and prob-
tems confronting the doctor concerned with child health in the tropics.
But if these are to be realistic, the guiding principles must be clear.
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MAJOR AXIOMS* OF CHILD CARE
Child care is immensely worthwhile

In every country the most precious possessions of parents are their
young children. We now have the technical knowledge and means need-
ed to reduce the mortality among children by one-half. This is the most
effective way of winning the cc-operation of the local people — a
co-operation which can be used to help promote their development in
better health and in other discipiines,

In the past it was advanisgeoys to parents and communities to have
large numbers of children; today there is some realization that small
families of heaithy children, with opportuniiies for education, are to be
preferred. In agricultural societies farmers needed many children to
provide sufficient hands to work on the land, and in such societies great
stress was rightly placed on producing a large family of children as
many were likely to die in childhood. At present, in most of the world,
increasing attention is being given to the health of mothers and young
children and considerably larger funds are being invested in their care.
If a country is to make rapid strides iz economic and other develop-
ment, it may well be that this can be brought about only 2030 years
after sesvices have been provided for the medical, nutritional and
general care of small children, that is, when these well-cared for child-
ren have become effective members of the adult society.

The argument that the best way to improve a nation’s health in the
long term is through the care of young children and women of child-
bearing age is widely held and in this book taken for granted, even if
action along these lines is se}Jdom implemented.

An objective and imaginative approach to child health in developing
countries is necessary, supported by a knowledge of local customs
and practices, without preconceived ideas adopted from
industrialized societies

While some specialities of medicine, such as radiology, can be
exported with little alteration from Europe or North America, other
subdivisions — and here child health is a good example — cannot be so
exported, Attempts to do so have the effect of limiting child care toa
small fraction of the popuiation. The artificial separation of preventive

*King (139) was one of the first to define problems ard facilities available for the
delivery of health care. Following his example. this book will start by presenting
some axioms similar to those that he offers, but suitably adjusted to the special
necds of young children
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from curative care, which has been a feature of child health in Europe
during the last 50 years, is disastrous in the developing countrics as has
been poignantly indicated by Cicely Williams (282) in the following
passage describing a ‘well-baby’ clinic:

1 have seen a mother trailing dejectedly away from one of these
centres. The six-month-old baby on her back, chubby and cheerful,
had been weighed, examined and commended. The three-year-old
child in her arms was suffering from malnutrition and dysentery. She
had been advised to take it to a dispensary five miles away, Is it any
wonder that she would not pay much attention to a lecture on
washing her hands before eating, or that she did not relish the idea
of another ten mile walk, a long wait in an out-patients in order to
receive a few pills unaccompanied by any advice on the feeding and
care of her sick child who was so desperately in need of it?

oThe paediatrician has the great opportunity to pave the way for
other disciplines towards a form of medical care dedicated to promote
health rather than solely to cure sickness. Unfortunately, although this
comprehensive approach has so much to-offer, there are still senior
paediatricians whose interests and teaching remain solely in the curative
field. This out-dated approach, if taught to medical students, acts as a
serious brake in developing ¢ fective child care services.

The advice given here on this comprehensive child care competes
with that from traditional sources, some of which is contrary to the
child’s interest. If the medical team is to win the confidence of the
people, they must show endless patience and avoid displaying irritation
or annoyance, however much they feel these are justified. The mother
already regards the doctor with awe, an increase ot this fear will not be
beneficial to the child. The traditional healer, present in all societies,
also regards the doctor with suspicion and repeated friendly approaches
by the doctor will be needed if he wishes to overcome this fear and win
the help and co-operation of the healer in improving child care,

A maximum retum in terms of reduced child mortality and
healthier and happier children must be obtained from the
limited funds available

A child health service that requires funds well beyond the economic
means of a rural society will not be beneficial in the long run. And yet
this pattern has been repeated in almost every country, as doctors
attempt to import services and facilities which they have seen working
effectively in another society at different social and economic levels.

Since the young child under 5 years of age is growing rapidly and
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contracting a number of predictable ilinesces, the choice on a basis of
cost effectiveness between different measures, all of which will main-
cain adequate growth and prevent illness, should be relatively easy tc
make. At the present time such assessment is ineffectively undertaken.
For example, the notification «f diseases to a central health department
does not supply the health worker with any evidence of change of
prevalence or indication of the cost effectiveness of preventive
measures, such as immunization, undertaken in his area. A simple tech-
nique which makes this information available at health centres is de-
scribed in Chapter 8.

Do not separate mother .nd citild

‘p to the age of 5 years the child is heavily dependent on mother
and effective health care must do as much as possible to enhance her
competence and skill. In rural areas mothers do many things to their
children which medical staff caunci understand; as a result the
mothers are blamed both by therm snd by their husbands for coniribut-
ing to the child’s iilness. The doctor’s function and responsibility are
not to pass judgement, criticize or blame the mother. If she does bring
the child too late to hospital, the doctor must not blame her but rather
try and find out the factors thai produced the delay. The medical
worker’s igriorance of severe measles and how it should be managed can
be blamed on inadequacy of his training which did not include a study
of local belicfs in depth.

The separation of the mother from the child during a period of
hospitalization, which until recently was generally followed in Western
hospitals, is s~ ‘nown to be harmful to the child. The mother’s
presence shou.d nct just be tolrated but every effort must be made to
look after her comfort and make good use of this as a learning situa-
tion. She needs help to improve her knowledge and understanding and
above all to give her increased confidence in her own ability to care for
her child. The medical personnel caring for the child’s health must also
be concerned with maintaining and improving the mother’s health as an
important step in preventing or curing further illness in the child. Where
possible, the same doctor should be caring for the health of both.

Care for all children in every section of the community: services
need to be near the child’s home and Aiffer from those
required by the adult

The way of life of the mother in most developing countries is in a
stage of rapid transition, She is moving from a rural society with a
traditional approach to an understanding of illness and other calamities
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to a society where science explains the causative agent of the majority
of ilinesses. During this period, the charms, herbs and incantations she
previously placed her trust in are no longer adequate. Her frequent need
to be assured tha: modern medicine is a better alternative may severely
tax the medical services. Once an acceptable service satisfying the
mother’s real and felt needs is aviilable, the demands on it are likely to
grow rapidly.

Like the riother, the doctor has Fis difficulties. In his training he
will have absorbed philosophies characteristic of materially advancing
nations which in their teaching of child health have focused attention
on the individual child. In them the technology of medicine has become
so fascinating and so absorbing that it can bc easily forgotten that the
purpose of medicine is to care for people and to understand diseaze so
as to prevent it. Unfortunately. the developing countries have too often
accepied without questioning Western ideas and standards, have been
proud of their own ability to match them and reluctant to deviate from
them. The result may be a fairly sophisticated service for the chiidien
living in urban areas.

The young infant can be carried some distance by his ~nother but the
older child is less easily brought to a clinic. Out-patient or cinic sys-
tems designed for adults are not suitable for children. The clinic for the
child needs to emphasize preventive care and teaching. Both of these
will demand frequent, if brief, contacts between staff and patients. An
important step in encouraging brief contacts both in the clinic and in
the home has been the introduction of the system of ‘home-based’
records. This book will describe such a system which includes a record
of the growth of every child through the first years of life - a necessary
record because monitoring the growth of the child is the most effective
way of discerning and averting impending malnutrition, and also
because iliness in childhood is usually multifactorial and a knowledge of
the preceding state of nutrition and illnesses is necessary if the most
appropriate measures are to be taken. It has been found that ‘home-
based’ record systems have other practical advantages over the trad-
itional system of keeping records in the clinic.

Child care must be the best that circumstanc.s allow

Doctors and nuises will wish that the child under their care should
be treated in the same way as they would hope that their own child, or
that of near relatives, would be treated. One of the tragedies of medical
care as it has been imposed on developing countries is that many (tan-
dards exist. Medical care available to the elite 5 per cent of the popula-
tion which include the doctors is very different from the standard of
care available to the rest. Child care imposes considerably greater
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demands on staff that the care of the older age groups. For example,
decisions have to be made without delay because many childhood ill-
nesses develop and kidl in hours or a day or two when the same iiiness
takes much longer in adults. If a high standard is to be achieved, the
child requires attention from some person, asually a nurse, or a nurse-
midwife, who knows him and his mother and has a feeling of peisonal
responsibility for him. This nurse should as far as possible see the child
on every clinic attendance and should be responsible for arranging that
he is seen by more senior workers when this is necessary. At the same
time these more senior workers by this frequent contact will renew and
extend the nurse’s or medical assistant’s knowledge and skill. Caring for
children will win the respect of the community, That respect and affec-
tion (given to the doctor or nurse in Europe even before they were
equipped with modern drigs) must siill be a considerable part of the
reward of the doctor working in developing countries. Such a reward is
more important in rural than in urban societies. It engenders that trust
and co-operation through which further services may be developed to
benefit the loca! pzople. Above all, child heaith services must be made
more jusi: our great responsibility is the child trom the underprivileged
family,

Organization of child health services at village level should be u
matter in which the senior paediatricians are deeply involved

The pyramid of child heaith care must be built on 2 firm base, It
should be organized from the bottom up, and not from the top down
(see Figurz 155). Services provided should not be judged by the presence
of chrome and concrete palaces, but by the men and women who
provide care, and the extent to which they make effective vse of their
knowledge and skills and have gained and maintained contact with the
mothers and the children in the rural societies.

Unforiunately, the training of nany a senior paediatrician has been
disease and hospital-oriented and does not prepare them for these func-
tion; many do nothave any contact with the people at village level or
understanding of the organizational problems involved. The challenge
to design and evolve services making the best use of the small budget
available is worthy of the most intelligent. The paediatric socicties and
journal of the country may be the most effective channels through
which research and participation in work at village level can be encour-
aged. However, to do this it will be necessary to break the academic
tradition which does not encourage senior doctors to examiie the
methodology of health care, particularly when this care has to be
applied at low cost.

Parliamentary democratic societies are under very real difficulties in
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setting up services at village level. The more vocal section of the com-
muanity demands from their politicians hospitals and doctors as outward
signs of a modem health service. The real need of the community is for
health centres and auxiliaries, but these will not bring votes for the
politicians even if they consider them a priority, The communist
countries are not under such constraints. They have seen the need to
invest more funds and effort in maternal and child care, Services have
been built up in couniries such as China, North Vietnam, Tanzania and
Cuba from the village level, which have shown how effectively child
mortality can be lowered without having to wait for any great improve.-
ment in the econor..: condition of the people.

The role of the paediatrician

To the young doctor from a developing country the ‘blue print’ of a
successful paediatrician in Europe or North America may suggest that
success depends largely on the ability to diagnose the rarities of paedi-
atrics and on undertaking research into obscure and uncommon disease.
Unfortunately, the paediatrician in developing countries may attempt
to follow a similar pattern of work under more frustrating and difficult
conditions. The medical student may rarely, if ever, see him working
outside the confines of the hospital.

A paediatrician who is to be effective in improving the health of all
the children in the community must be seen by his students to be
demonstrating by example how a doctor can work with a team of
auxiliaries to whom he is an organizer and a supervisor as well as a
consultant. Working with such a team of auxiliaries is difficult at the
present time in most large cities where medical schools have develaped.
These cities and medical schools are frequently crowded with under-
utilized doctors and intemns, and only in the rural areas can the paedi-
atrician demonsirate to his students services run by auxiliaries offering
an integrated curative and preventive service which will surpass the
largely curative service offered through his colleagues in the city.

The paediatrician, once he has organized and taught his team, can
make far better use of his skills. No longer will he be seeing large
numbers of children who are brought either because their mother is
moving in a transitional society (Chapter 3), and has a pressing need for
continuing reassurance, «r because they have some minor, common and
easily-treated condition of childhood. Such tasks can be ur.dertaken by
auxiliaries, who will gain satisfaction in treating relatively simple
conditions, and in the realization that the continuing good health of the
child is their responsibility. Once the paediatrician has deputed routine
tasks to trained auxiliaries, his work becomes more interesting. As
. mentioned already, he will have a role as manager and teacher. The time
13
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that he allots to ciinical worx is taken up with the diagnosis and
management of the less connron condition which are beyond the
capacity of the auxiliares and require the skills that the paediatrician
has learnt through a long and complex training. In many medical
schools the interns are used as auxiliaries to undertake the examination
and care of the large number of children who attend the out-patient
clinics. The intern is being, and has been, trained to recognize the less
common conditions, For him satisfaction wiill come when he finds a
child with som. compi.x and difficult condition, and not in preventive
measures and in secing numerous patients with common diseases.

The large numbe, of children in communities in developing coun-
fries, and the need for some source of care within about § km (3 miles)
from the child’s home, demands a network of services. To organize this
network and to ensure its efficient functioning, the paediatrician must
be botii an organizer and a teacher. Such skills are more essential for
him than for his colleagues in Europe. The paediatrician who is effect-
ive as a manager and a teacher will be more successful in reducing child
mortality.

The role of the junior staff

The nurse or auxiliary in developing countries works more in the
out-patient or the under-fives clinic than in the ward, but in either her
function is different from that of most nurses in Europe or North
America. In particular, she should be taught to carry out repetitive
therapeutic tasks. Her knowledge reeds to be regularly renewed by
refresher courses and working contacts with doctors. If she has been
well chosen and well trained and is properly supervised, she may soon
with practice carry out routine functions such as gallows susrension
plasters, scalp vein drips and perhaps even lumbar punctures with as
much skill as the doctor. Even though she takes over these duties from
the doctor she must retain her concern for the basic nursing skill of
providing comfort for her child patients. Especially she must aiways
endeavour to teach the mother, who is never likely to be far from the
child.

The paediatrician and his team have an important role as teachers

Greater emphasis is now rightly placed on health education, and it is
perhaps to the mother with her young child that this is most usefully
directed. In many cultures the male communiiy leaders must encourage
their wives and otliers to examine which practices in traditional child
care need to be altered. Better nutrition, the need for cleanliness, ihe
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importance of immunization are ali subjects that should have a high
priority in health education programmes. The paediatrician is likely to
be involved in health education programmes, at least as an adviser. He
should take every opportunity that may arise to use the mass media of
radio and newspapers, and where available also television. If health
teaching can be camouflaged as an item of news, it is likely to be more
widely absorbed (the locally based community radio station can be
particulariy effective). We are all teachers persuading people to accept
new ideas, uevelop new attitudes and change their behaviour.

The full-tirie health educator may have only a limited impact unless
he works closely with the paediatric staff. The clinic worker who has
just brought a child safely through pneumonia has gained the respect
and affection of the mother, and the teaching that she receives from
him will be more acceptable than that of the health educator, unless it
is clear that the two are working together. Co-operation between the
paediatrician and the Institutes of education can be productive. The
school teacher, male or female, is much respected in rural areas. If
instructed in practical health matters, they have many opportunities to
spread them in school hours or at other times, or, in the case of the
female teacher, in social gatherings with mothers,

As well as this responsibility for giving help in teaching and in the
organization of health teaching for children, the paediatrician has a
greater responsibility to train his own staff of doctors, nurses and aux-
iliarigs. Skilled staff must teach the less skilled. Particularly in rural
areas success in reducing child mortality will depend on disseminating
the skills of diagnosis and management of the sick child down to the
village worker. An excellent example of such training of village workers
has been developed in China as the ‘barefoot doctor’ (231) or the
village medical helpers in the Ujamaa villages in Tanzania, in Chile (167)
and in Guatemala (313). The community select a suitable mother,
whom they are responsible for paying. This woman is given an
initial period of training in the local hospital. She is then
responsible for organizing the people in preparation for the
regular visit of the health team, and holds a small stock cf medical
supplies to give to the children between visits. The professional levels of
nurses and auxiliaries will vary from country to country, but their
success will depend more on their receiving a practical training with
enthusiasm than their educational background.
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CHAPTER 2

Economic Background of Child
Care in Developing Countries

The inaugural lecture for the Southampton Medical School
(3) drew attention to the theme of this Chapter and Chapter 21.

One starting point from which to consider improvement in medical
education is the current shortcomings of the profession. High up
on any list, I fancy, would be our ignorance of and contempt for
technigues of management and our lack of understanding of the
econoniic constraints within which we must operate,

DEVELOPMENT OF HEALTH SERVICE

The economic constraints for developing countries appare: in Table 2
show that at the present time the developing countries have $1 per head
to spend on health per year, compared with $100 in Europe, and it
would be unwise to ignore the prediction of economists that in the year
2000 the expenditure per head on health in the developing countries will
be only $3 compared with $250 in more fortunate areas. An increase in
the proportion of spending on health in less developed countries by the
year 2000 is possible if money spent on other items in the budget is cut.
Among these, national defence expenditure might well be universally
reduced, but this would not materially alter the relationship shown in
this table between the developing and materially advanced countries. For
this reason in this decade $2 ahead can be considered an optimistic figure
and throughout this book the reader will be reminded of this by the
term *a two-dollar health budget’.

An example of minimal resources is Bangladesh which in 1972 for a
population of 75 million was spending 5 taka, that is 15¢, a head.

The expenditure on health in the more developed countries has
increased rapidly in recent years, although the proportion of the
national budget spent in this way until the last few years has remained
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similar. Figure = illustrates how in the UK the amount spent on health
has increased rapidly, but only in the last few years has the proportion
of the budget speat on health increased.
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Figure 2. The rising cost of British National Health Service, only
recently has this become a greater proportion of the National Income

Hospitals, particularly large hospitals employ many persons with
highly specialized skills who are the most expensive section of any
health service. Whether this increase in hospital expenditure has been
the best outlay of capital and running costs in terms of cost effective-
ness in open tc doubt (2), even in the UK where an effective system of
primary health care exists. Perhaps the hospital has become a satis-
factory environment to the doctor, and the rapid growth of hospital
rather than domiciliary services is an expression of a ‘felt’ need of the
doctor, and to some extent of society, rather than an expression of a
real need. It is perhaps salutary to realize that over the last 50 years, the
system of health care in the UK has failed to reduce the discrepancies in
mortality between social classes, and recently these differences have
even increased (276).

Figures for health expenditure through hospitals and through other
means are not readily available for developing countries. However, there
are reasons to believe they follow a pattern similar to that in the UK
although for many developing countries the proportion spent on hos-
pital services is likely to be much higher. In the National Health Service
of the UK, the increased cost of hospital care over a 10-year period and
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the relative decrease in the services supplied through general practi-
tioners, pharmaceutical, ophthalmic and dental services outside hospital
is illustrated in Figure 3. The increase in hospital costs in the UK is in
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Figure 3. Distribution of the health budget in the UK. The proportion spent on

hospital services has increased while the proportion spent through general

practitioners has decreased, Administration and other small expenses involving
F-5 per cent of the total are not included

part due to an increase in ‘hotel’ expenses. Analysis of expenditure
within and without hospitals may well demonstrate that reversal of
these trends may lead to more effective total health services. One
country with a strongly socielistic and egalitarian polic; .. Tonzania. In
her second 5-year development plan it was stated that ‘the second plan
will increase emphasis on the development of preventive and rural ser-
vices . .. . However, the curative institutions are so powerful that in
the first year they had overspent their budgets by 20 per cent, while the
small preventive budget was underspent by 30 per cent. Similarly, while
expenditure in the main teaching hospital had increased in one year by
over 100 per cent, all the regional hospital budgets were cut back by
amounts varying from 6 to 60 per cent of the previous year. The three
large hospitals already established will absorb one-third of the curative
budget and one-quarter of the preventive one (243). This failure to
execute plans is evidence of the weak medical administration common
to most developing countries. This has now been recognized in Tan.
zania where no further hospitals are to be built until approximately 300
health centres and 900 sub-centres have been constructed. Rapid expan-
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sion of auxiliary training has been made possible bv freezing the medi-
cal school to its present size. The curriculum for, and training of medi-
cai students in Tanzania is specifically designed to prepare them to run
the health services for a district within 3 years of qualifying.

The national expenditure on health does not necessarily reflect what
is obtained in return. For example, the USA is currently spending three
times as much per head on health as European countries, but there are
18 countries with a lower infant mortality, nor do her citizens survive
as long as those of many other countries.

A country setting up a new health system has a number of options
open to it, and two of these will be considered. The shortage of
econtomists who have specialized in the economics of medical care both
in developing countries and in international organizations limits our
knowledge and ability to make effective decisions. Two options will
now be considered.

Option 1 — building a large central teaching hospital or many health
centres and rural hospitals

A number of countries have opted for the lurge hospital. This pat-
tern of developing a health service has been likened by one writer to
Pharaoh’s engineers starting to build the pyramids from the top (151),
see Figure 155. For example, the choice has recently been taken in
Zambia, which is now committed to a £15 million hospital. Experience
from several developing countries suggests that the recurring costs of
running these large medical institutions each year is equal to around a
quarter of their capital cost. Perhaps even more serious than the initial
expenditure on their construction is the way these large institutions are
likely to have a first call on the national health budget almost indefi-
nitely. Equally serious is their demand for a large number of well-
trained staff who are both expensive to train and in short supply (2).
Many arguments are put forward in favour of the multimillion teaching
hospitals, especially their value in training doctors, as referral centres,
and for research into the diseases of the country. These arguments
require closer examination { Figure 4).

Training of doctors in large multi-disciplinary un.ts

What is meant by ‘doctor’? Should he be trained to sort out difficult
genetic and biochemical problems, or work in an open-heart unit deal-
ing with congenital anomalies? Then such a large teaching centre is
certainly justified. But the developing country requires a ‘doctor’ who
can not only run a district hospital but can also organize and improve
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child health in viliages through satellite sub-centres and health centres.
Doctors trained in large hospitals know how to work in hospitals but
will know little about working in health centres where, if he is to be

WHICH OPTION?

A Vast Teaching Hospital? OR Health Centres for the Community?
Figure 4.

happy and effective, the doctor will work closely with other health
personnel, usually-as leader of the health team. It is likely that doctors
trained in countries such as India today may be better equipped, on
completicn of their training, to work in the British National Health
Service hospitals than in primary health centres in rural India. This may
be due to the teaching of the present professors having stemmed direct-
ly from hospital services which developed in parallel with English hos-
pitals and were not indigenous to India. The medical services in India
and most of the developing countries still reflect the origins of their
past professors. In the Philippines the medical service resembles that in
the USA. Those who are responsible for developing of services perhaps
need to look not only at these services, but also at those in China,
Cuba, North Vietnam, Kenya and Tanzania. In some of these states,
due to ideological differences, medical services have developed along
different lines and much greater priority has been given to the mother
and her young child. Not only must the regulaiions be passed and the
services provided, but a dialogue between those concerned and the
mother is necessary, to discover why apparently . excellent services,
such as those claimed for Brazil, are not used. Medical schools
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may also learn from Russian methods by which students can be
motivated towards attitudes of service to their community, a subject
that has been inadequately studied elsewhere in Europe. Students
recounting their time in Soviet Union (4) describe how, early in
their course, they undertook full-time nursing duties which brought
them in close contact with patients. This experience together with
later training, particularly in discussions and outside activities, may
lead to a stronger bias towards a concern for the community.
Perhaps in the 1970s and 1980s there will be more research into
methods by which services at low cost can be provided to ‘rural
societies’ and attract more of the young, highly intelligent and well-
motivated doctors of these countries. An indication of a trend away
from building further large hospitals is to be found in the University of
ife in the Westemn State of Nigeria, which is attempting to train doctors
in smaller district hospitals and has so far resisied the high cost of
constructing and maintaining an enormous hospital and teaching cenire.
Success in introducing more rational services may be simpler in the
more remote unsophisticated areas. At llesha, in rural Nigeria, the first
Under-Fives' Clinic was established with no difficulty from local
authorities. In Lagos, Cunningham required a year, and on Manhattan
Istand 2 years, before permission from the various authorities con-
cerned could be obtained to establish similar clinics. Developing
countries must 110t ignore the advantages of a ‘clean slate’!

The first step in one experienced doctor’s opinion (109) when it
comes to health planning in developing countries is to be as free as
possible from earlier models and inherited systems. Otherwise one may
end up with ‘snow ploughs for the tropics' as happened in an African
country receiving a complete airport as development aid from Europe,
including snow ploughs that were part of the standard equipment in the
donor country. Or one may have the embarrassing situation of too
expensive ‘Mercedes-Benz type hospitals’ where a ‘Volkswagen bug’
would be perfectly adequate.

Medical education has similar problems and doctors and nurses train-
ed according to traditional models from affluent countries need a lot of
adjustment in order to be fully useful in developing countries. This type
of training is like learning to swim and then later being sent to the
desert where one is asked to use the newly acquired skills. No wonder
then that one either wants to go back to the coast (affluent areas} or
tries to build an expensive swimming pool (read: hospital) in ‘the
desert’. These traditional training models are challenged and changed in
different parts of the world., but many people are still not aware of
these changes.
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The greatest tragedy of all is when a developing couiitry builds a
health plan for the needs of tomorrow on the imported solutions of
yesterday, and thus fails to use the relative flexibility of its adminstra-
tive and decision-making structures for innovation and pioneering.
Many affluent but in their structures more rigid countries are today
looking to developing countries for solutions and new methods of
delivering health care to all the people.

On a visit to a new medical school recently a doctor from a socialist
country made the telling remark ‘The doctors look after themselves
well here’. Inside this medical school’s magnificent exterior there was a
large room for each senior doctor with expensive laboratory facilities
attached. A senior paediatrician told us that his hospital commitments
in service and teaching already precluded him from his responsibilty to
supervise and encourage medical assistants in peripheral health centres.
How could he find 30 per cent of his time to work in a laboratory? He
might reply that he hoped to undertake laboratory work when more
staff were available., However, that hospital and medical school already
absorbed 160 of thc 200 doctors employed by the country’s ministry
of heaith. Before this new hospital was built the old hospital complex
cost a quarter of the nation’s health budget to run. This was achieved
by spending approximately $10 on health care per head of population
in the capital city and $1 in the rural areas. The offices and laboratories
were poorly occupied and used and tended to isolate doctors from one
another. Unfortunately, the refectory or canteen where oppportunities
arise for doctors to meet informally together with students had not
been buiit.

The national hospital as referral centre

The national hospital cannot satisfy even local demands for child
care, and in developing countries they fail in their objective to become
referral centres. It is daily besieged by hundreds of mother with child-
ren who may account for 60 per cent of all out-patients. The majority
are brought with preventable conditions. Hospital rules may allow the
paediatrician to spend large sums on treatment. but refuse funds te buy
any vaccines. A study in Mulago Hospital, Uganda, in 1964 showed that
93 per cent of all admissions came from nearby districts (105). Even
local children will frequently have to be turned away because of over-
crowding, and the difficulties for doctors attempting to admit children
from more distant areas are considerable. Relatively few parents are
willing to bring their children from the village to what to them is a
frightening environment in the major city of their country, even if they
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can afford the cost of transport to, and accommodation in, the sirange
surroundings.

Research

Large sums have been spent in training doctors from developing
countries in resc-rch in the affluent countries and on equipping labora-
tories for them on their return home. However, just as only a fraction
of otherwise brilliant doctors in the more developed countries have the
inspiration and drive to undertake original research, the same is likely
to be true in the developing countries. Research too has tended to be
laboratory-based or relates only to patients seen in hospital. Research
on commurnity health problems based on a defined population is still
uncommon (318).

Most scientific articles on paediatric problems in the developing
countries resemble those produced in the early days of paediatric writ-
ing in Europe and North America. Undue prominence is given to the
rare or unusual case, and genetic conditions get greater prominence
than their frequency and importance to the community merit. Articles
on the planning of health services or the management of specific com-
mon conditions in the community are infrequent, not only in American
and European journals but most notably in the journals of developing
countries where these problems are particularly urgent. In this reorien-
tation the editors of journals have a heavy responsibility to the children
of the country by encouraging articles describing the delivery of child
care.

The university, through the medical school and hospital, has
developed to a high level the care of individual patients and this is
reflected in medical writing. Only in the last few years have universities
undertaken studies of how paediatric services can be provided to a
defined community within a limited budget. Relevant studies on the
organization of such services are still rarely undertaken, and teaching on
this subject can only be fragmentary. A description of attempts to
develop teaching programmes in communities representing several con-
tinents has recently been published (152). In this book a diagram
appears which attempts to summarize the relationship and staffing of
various levels of medical care in Colombia. This diagram has been simp-
lified and reproduced here as some guide to ihe form of regional medi-
cal services suggested by many developing countries {Table 4), The
population given here is only an approximation, and while possible for
South America, this regionalization is unrealistic in Africa or India. In
India the primary health centre hospital serves a population of 80,000
with only at the most three of four sub-centres.

23




114

TABLE 4

Regionalization of Health Services*

y

University
v hospital
Regional
hospital,
population
Hi / varigble
Health centre
; hospital,
i population > 5,000
Health centre,
I population <35,000
Health post, /
population usually
< 1.000
Health team + ‘{’ ¥ Y
Doctor Vi V4-V12 + Sp Sp
Public health Vi V2 + + Sp
nurse
Sanitarian ¥l Vi + + Sp
Auxiliary nurse V4-8 + + Sp Sp
Denzal worker - + + Sp Sp
Nurse-midwife + + Sp Sp Sp
laboratory
facilities Taking of samples and simplc tests ++ Sp

*Sp, specialist or higher qualification; V1, V2 refer to the number of visits paid in a month; +, full time
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Economics of capital spending on health in urban and rural areas

The possible economic effects of building in the city or in rural areas
must be considered. The experience of the last 20 years has led some
economists to believe that money spent in the rural areas of deveioping
countries is likely to be more effective in promoting the economic
growth of the whole nation that the same amount spent in urban areas.
Most developing countries still rely heavilv on their agricultural pro-
ducts for their overseas purchasing power. The subsistence farmers who
have smail cash crops are the essential primary producers of these
exports, except for those connected with large plantations. These
farmers are not encouraged to increase the amount they produce unless
there are either rural shops in which they can spend their money, or
other ways in which they can see that increased effort on their part will
raise their own and their familie~" standard of living. Figure Sa is a
simplified diagram of the movemen of goods. Economists have claimed

Soods manufactured

in lzecal industries GOVERNMENT SPENDING

\ TN RURAL AREAS

Heme
preducts

N

25 % of URBAN RURAL 3% of
populatisn - DWELLERS Sells DWELLERS ~ pspalatizn
pep — food to 4___—_.'--"‘

I Lowns \¥
Soma cash Ccrops

DU2L E2AS
Ovarsess

produces
. irpot bard
GOVERNMENT ‘L“Ha“ Ovarseas markets

SPENDING TN Fureign -urrency
URBAN AREAS

Figure 5a. If emphasis in govermmcen! spending is shifted to the rural areas, the
purchasing power of rural societies will encourage urban industry. This will help
the whole economy of the country

that money spent in rural areas by the government should lead to an
increase in the farmers’ purchasing power and increase the demand for
goods produced by local industries in the towns. including such articles
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as cloth, soap, cement and cycles. Money spent in the urban areas is
more likely to lead to a demand for imports. The smaller urban popula-
tion will quickly become saturated with the articles produced by local
industry.

POPULATION IN MILLIONS
3000
Less developed areas /

More developed areas

|
i
{

I
|
!
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—_———

‘ ______: \" \\_' ) i} LT “ X 100 i ..‘ ,
1920 0 40 SO 60 1980 1920 30 40 0 ‘60 1980

Figure 5b. Trends and crude projections of rotal and urban populations
(reproduced from Kleevens, 1971, by courtesy of the Editor, Transactions of the
Roval Society of Tropical Medicine and Hygiene)

These arguments hold equally strongly for health care in general and
even more for child care. Money spent in rural areas will go largely on
salaries, and health services can play their part in absorbing the un-
employed. In the UK the National Health Service employs more people
than any single industry. Money spent in urban areas on the highly
specialized services will employ fewer people and is likely to lead to
greater import demands both of equipment and skills with concomitant
higher salaries. The basic requirements of health services can be
supplied by personnel with limited training using equipment and medi-
cines some of which may be produced locally or obtained by bulk
purchase imported at a low cost, If the health services in the towns
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continue to outstrip those in rural areas, the drift from rural to urban
areas will grow even faster.

The urban drift

One woiker (303) has emphasized the magnitude of the drift from
rural to urban areas. In a period of 50 years the urban population of
developing countries will have grown from under 100 to over 600
millions and by 1980 may exceed the urban population of economic-
ally advanced countries {Figure 5b). Maintaining this flood within
reasonable limits is an enormous social problem. There are many means of
making rural life more attractive, profitable and of equal status to urban
life. Among these, maternal and child health services and better schools
for children are of great importance. In those areas in which satisfactory
rural child health services exist, mothers and their families are more
likely to stay.

The building of health centres, particularly if local methods of build-
ing are used, is one way of increasing income in rural areas. Capital
costs are likely to be low and will not include much imported material.
Local methods of building may require more upkeep and care, but this
is preferable to a high initial capital cost. Upkeep will provide some
continuing employment in the rural areas and the total allocation of
resources will stifl be less.

PAEDIATRIC PRIORITIES

High mortality

in first 24hcs
/after admission \

Many moribund Low confidence in
children hospital care for
brought <hildren

Y//, Breaking cycle by
Children brought *,,f’& ‘Ln-~ establishing confidence
late in illness through frequent visits

to Under~-Fives' Clinics
which are integrated

Figure 6. Paediatric priorities: a vicious circle in the medical care for children

In some countries the hospitals have absorbed most of the health
budget with only limited expenditure on local clinics. Probably as a
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direct resutt of this policy over 50 per cent of the deaths in the child-
ren’s ward occur within 24 hours of admission. Local medical workers
refer to them as being ‘brought too late’ and their death indicates a
need to improve the confidence of the community in the ability of
scientific medical care to help their children. A vicious circle exists in
which a high mortality leads to the belief that children may die in
hospital { Figure 6,

Frequent contact between the mother and the health service in a
clinic providing comprehensive care, such as the Under-Fives’ Clinic
(Chapter 19), will do much to build up the necessary confidence and to
identify severe illness in an early and more treatable stage. As a result
the morale of those working in children’s wards will be raised by reduc-
ing the number of children brought in at a terminal and irreversible
stage of illness.

Cost of hospitals

The large teaching hospital will have a high capital cost of probably
£5,000 per bed and perhaps as much as £8,000. A considerable propor-
tion of this may be spent on imported structural materials, sophisti-
cated equipment, expatriate architects and contractors’ fees.

One économist has suggested that the teaching requirement should
not, however, be allowed to determine the facilities construction pro-
gramme, even when large groups of students have to obtain part or all
of their clinicAl experience at a distance from the medical school {2).
Unlike the teaching hospital in district centres, hospitals may be built
by local contractors. The cost for each bed or child’s cot in the district
hospital may be £1,000, while in the health centre the cost may be only
a half of this.

Equipping and running a hospital

Figure 7 shows how little of the capital cost is usually spent on
equipment {139). The major expenditure is on building the hospital and
accommeodation for staff. Building methods which make use of units
manufactured on the site to produce a functional structure can, how-
ever, greatly reduce the cost. A hospital built in Benin, Nigeria, cost less
than a quarter of a hospital of a similar size constructed in ibadan 10
years previously. In the developing countries, where the International
Labour Organization estimates that 20—30 per cent of adult males are
unempioyed, a low-cost building which requires a larger maintenance
staff is ciearly preferable to a more costly building that requires mini-
mum maintenance. The low-cost building can easily be adapted as the
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demand for medical service grows and the service is modified to meet
an ever-changing situation.

All building

et

83%

Hospital
buildings Staff housing
53% 30%

Vehicles 2% Ward equipment 8%

Theatre equipment ores & Dispensary
3% stock 4%

Figure 7. The economy of a rural hospital. Distribution of the capital
cost of £53,000 (reproduced from King, 1966, by courtesy of
Oxford University Press)

It is necessary to ensure that reduction in the capital cost of the
building will allow more to be spent on equipment, so that more effec-
tive care can be provided. Much of the hospital equipment can now be
vproduced at low cost within the country by local personnel trained in
welding and other skills (72). The above figures give perhaps a fairly
average distribution of capital costs under present methods of planning
and construction. A more realistic approach would be to use suitably
adjusted low-cost local building methods and spend approximately as
much on equipment as on the building.

Staff salaries are the major proportion of the running costs in all
countries {Figure 8). The efficiency and spirit with which the staff
work will depend heavily on the doctor’s training and ability as a health
team leader and manager (described in Chapter 21) and the help and
support he receives in this side of his work from his seniors in local and
central health administration.

The economist rightly requires that interest on the capital expendi-
ture must be included as a recurring cost. The high proportion of the
total cost spent on salaries suggests that increased productivity can be
most effectively produced by regular staff training, delegation and
motivation at all levels (Chapter 21). In the developing countries a
breakdown of the salary structure of the hospital shows that usually a
large proportion goes to the senior medical staff {Figure 9), suggesting
the need to employ less skilled health workers wherever possible.
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Interest on capital

11%
{a figure required by economists)

Drugs 9%

Salaries 52%

Capital
depreciation 8%

Sundries 20%
Figure 8. The economy of a rural hospital, Distribution of the annual budget of
£25,000 {reproduced from King, 1966, by courtesy of Oxford University Press)

2 Doctors
20%

15 Nurses-midwives 30%
5 Medicat
assistants 20%

11 Ward maids 5%
4 Clerks 10%

32 Cleaners 15%

Figure 9. The economy of a rural hospital, Distribution of the staff budget of
£12,000 (reproduced from King, 1966, by courtesy of Oxford University Press)

This dependence on less skilled workers should be particularly high
in paediatrics, as so much of the management of the common illnesses
and preventive measures such as immunization or improving nutrition
can be carried out by staff with only limited formal education who
have lived all their lives in the society they are serving. Professional
pride will be difficult to overcome if a rational reappraisal of function
suggests greater use of less qualified staff. With his present tradition and
cultural role, the doctor is unfortunately poorly equipped for the
leadership of the health team. Few doctors will easily accept this new
role, and yet on their ability to adapt in this way will depend the
chance of rapidly spreading health services to rural societies.
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Further evidence of how money may be differently spent comes
from Tanzania. In their national programme of planning for health
care, research has been undertaken to compare investment in hospital
and health centres. A comparison of an option of investing in one
regional hospital or 15 health centres (322) is set out below,

Capital Running

cost cost Admissions Out-patients Population

(Millions of shillings) covered
Regional .
hospitai 6 20 9,000 400,000 10-30,000
Fifteen
heaith 6 20 15.000 1,000,000  300-500,000
centres

There is clearly a great need for the health centres which are likely to
care for the rural population. At the present time in Tanzania only 6%
of the population live in the cities but they make up 30% of the
inpatient and half the out-patients using present facilities. Although a
hospital can offer care not available at a health centre the latter is more
likely to offer a balanced curative and preventive package for children.

Option 2 — more doctors or many auxiliaries?

The youth in developing counires when deciding what career to
take up before entering university have usually been more in contact
with teaching and medicine than any other professions. Of these two,
medicine attracts many of the best students. They consider medicine,
and perhaps law, as the professions with the highest prestige which are
also associated with material prosperity. Entry to the medical school is
much sought after, and the top section of the Science Sixth will some-
times seek it ‘en bloc’. The majority of those entering medical school
will never question their right to spend their working years in towns,
even though the funds used in their training have been generated by
export of agricultural products from rural areas, and it is in these areas
that their skills wili be required.

On what basis should doctors be paid?

The tendency for doctors to be trained around the world with an
overall similar curriculum has led to an economic problem which is
depicted in Figure 10,
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Two men develop an identical abdominal emergency. The tractor
driver in the developed countries earns a large salary and will be
operated on by a team led by a surgeon earning $20,000 a year — four
times his own salary.

The man wnrking with a hoe in a developing country earns no more
than $50—100 a year. How much should his surgeon eamn? Just four

Surgeon

+ nurse

—
-~

Figure 10. Same abdominal operation in a deveioped country and in a rural
developing area

times his salary, as in the case of the tractor driver? The surgeon
operating on him needs more, and more diverse, skills than his colleague
in the developed country. He has no team to help him, probably not even
an anaesthetist. He alone may be responsible for organizing the delivery of
health care to a population of 10,000—50,000. In many countries he
earns an income by spending some of his time caring for the private
sector patients, but in the long run it is the public sector that will
suffer. In China (294) the differential in levels of salary is established at
only three times the minimum fevel for the best paid. Even there the
senior doctors have contrived to establish a ‘special case’ and earn six
times the minimum salary. Both in China and in Cuba some senior
doctors have voluntarily reduced their salaries. Some limitation of
migration of doctors from the developing to the industrialized countries
is clearly necessary. Eventually this may be achieved by creating a
curriculum in the developing countries designed to produce a doctor
with the diverse skills required for the effective delivery of health care
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in that country. A broader training and a ‘better’ training than that
offered to medical students in the medical schools of industrialized
countries — a training that will amongst other things teach the student
to create his own team of workers to whom he is always handing on his
skills. So far few universities and their medical schools accept such an
objective for their doctors.

After an existence of only a few years it is a matter of prestige for
most universities to establish a medical school. In South-east Asia and
South America universities have existed for 50, or in some instances
more than 100 years. Over the last two decades with government
support these universities have been turning out doctors in ever-
increasing numbers. The argument was put forward that if doctors were
sufficiently plentiful, more of them would move into rural areas. So far
this expectation has not been fulfilled, and the number of doctors in
rural areas has remained low. Most tend to settle in the towns ( Figure
11) and where there is excess relative to demand in the towns, emigra-
tion to other countries increases. In 1969 about three-quarters of the
doctors qualifying in one university in Thailand were leaving for the
USA, and even if they returned to Thailand they might well be less
suited to serve in the under-doctored rural areas than when they left.
There is, on average, a doctor/patient ratio of 1/2,500 in the world
(316). In the industrial countries their ratio is better than 1/1,000. In
Asia it is 1/6,000 and in Africa 1/8,000, and three-quarters are concen-
trated in the towns.

Drift from rural areas

During a recent visit to a developing couniry, a doctor expressed the
view that all their ‘best’ doctors left for industrialized countries. Such a
view measures ‘doctor value’ by their clinical ability in diagnosing and
managing unusual conditions and is evidence of a failure to appreciate
that universities and medical schools have a responsibility for moulding
attitudes. Surely the ‘best’ doctors will appreciate that their skills are
part of the capital investment and assets of their country achieved by a
general and medical education supported directiy or indirectly by their
nation. When they leave on the ‘brain-drain’ these assets are being
squandered, for selfish reasons.

Figure 11 emphasizes that the drift from rural areas is the important
stage in the dissatisfaction of doctors with work in their own country.
The diagram is intended to suggest that effective steps 1o prevent the
medical ‘brain-drain’ from developing countries can only come after
investigating why doctors trained in the conventional manner find work
in the rural areas so unsatisfactory. This has been undertaken in India
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RURAL AREAS

314 of the Papuiation

Unprepared
Too much work

Poor facilities for
living and working
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for family
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Figure 11. Distribution of doctors in developing countries. In the ‘Brain Drain’ our concern should be with the drift

of doctors from rural areas to the cities rather than on doctors leaving the couniry
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where a team investigated the problems of staffing the health centres
(262).

Large numbers of doctors in urban areas may lower standards of
medical care. The majority will be looking for an income from private
practice and as the number increases, the overall standard of medical
care may for a number of reasons decline rather than improve. A large
number of doctors seeking fees leads to an erosion of the public sector.
There is evidence in some countries that there are pressures from
members of the medical profession to weaken the public sector, that is,
the hospital-based services, so that more patients will make use of the
private fee-paying services available from the doctors’ own consulting
rooms, A good argument exists to make all hospital doctors limit their
practice to hospital patients. One Indian state government introduced
such a law, but the doctors and their elite patients stirred up so much
resistance that the order was reversed within 3 months. Because of a
fear that a patient may be taken to another doctor polypharmacy
occurs, and treatment by injections is preferred Over-treatment will
increase iatrogenic disease and is also a waste of powerful and expensive
drugs which have to be imported or manufactured at considerable cost
to the country. Other abuses that may arise are ‘split fees’ and unneces-
sary surgery, for example the referring doctor and the surgeon may
share the fee for an unnecessary tonsillectomy. For those with specialist
degrees life is more secure, and so in some countries almost every
doctor is seeking to master some speciality, spending valuable years in
another country chasing a higher degree. This may gain promotion and
greater security for the doctor, but the additional skill and knowledge
he has obtained may not be suff.ciently required by his home country.
Lastly, if there is an excess of under-utilized medical manpower in the
cities, there will be a strong but subtle pressure against the introduction
of medical assistants. Such cadres of workers offer the only solution to
bringing services to the slums and remote areas, but doctors will see
their creation as a threat to themselves and their income.

The few doctors who go to the rural areas are encouraged to move to
the citics, and perhaps overseas, by a number of factors, and the
importanice of each will vary from country to country. The majority of
doctors have grown up in towns and even if their early years have been
spent in rural areas, they are likely to have spent most of their school
years in the urban areas. As the competition for places in the medical
schools is enormous, scliolars from rural areas are unlikely to obtain
them, The doctor who takes a post in a rural area finds that he faces a
situation for which he could hardly be less prepared. Few of his
teachers have ever experienced it and the majority would be unable to
cope with the problems that present. Nor will they encourage a career

35




ECONOMIC BACKGROUND OF CHILD CARE

in rural work, nor do governments. In a national medical research
council in one Asian country additional payments are given to those
who undertake research based in the capital city, but none are given to
thos prepared to undertake research in a village environment. Not only
will the doctor working in rural societies feel the lack of skill, but also
the lack of preparedness for the situation and the decisions he must
take. The situation which then arises has already been described.
Attempts to enforce periods or a lifetime in rural areas after the present
system of training are not likely to be successful. A hidden aspect of
this so-called ‘brain-drain’ was recently reported (293). The tragic lone-
liness and failure of preparation for service in rural areas were high-
lighted by the suicide of two young Indian doctors placed in remote
villages. One had just returned from taking his Fellowship in surgery in
the UK.

The problems that are met with in medicine are not perhaps all that
different from those met in other fields. A study has been made of the
development of small-scale industries for developing countries, and an
analysis of some of the problems that affect the industrialization of
these areas of the world (158). The major points that are mentioned
have been set down in Table 5. Against these have been set some of the
similar difficulties that exist in the field of health care. This may help
to illustrate the similarity of the problems facing the different minist-
ries in a developing country.

The technologies of the advanced countries which are usually
capital-intensive and labour-saving are not fit for the resource
endowment of the developing countries whose main characteristics
are shortage of capital and abundance of labour. These two features
require an opposite kind of technology. With unemployment and
underempleyment of human resources looming ahead as perhaps the
biggest economic and social problem of the developing countries in
the “70s and '80s, the indiscriminaie use of labour-saving tech-
nologies and methods of production can only lead to further
aggravation of the employment situation.

This was written in reference to the need for intermediate technol-
ogies in developing countries (251). There is the same need for a
labour-intensive health service run largely by auxiliaries with limited
training (231).

Selection and training of doctors for work in rural areas
A part of the solution to the problem of doctors leaving rural areas
and drifting to the cities and overseas is likely to be found in their

selection and training. Those who are accepted for medical training
should be made fully aware of the requirements of the mass of their
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TABLE §
Comparison between Industrial and Health Problems in a Developing Country

Man-—machine confrontation

Man—medical care confrontation

Small-scale industrialization involving
men with simple machines leads to an
appreciation of how machines work,

Cclonial policy looked to developing
countries as sources of raw materials
and a market for exports.

Developing countries as a solution
have sent large numbers of young men
to technical universities abroad, or
opened such universities. Here they
learn advanced engineering skilis
irrelevant to a developing country. On
return they cannot set up their own
industrial activity, but have to wait
for the government to do so, o be-
come over-educated over-seers in the
Ministry of Works. They find little
option but to stay away and join the
brain-drain,

Foreign large-scale factories are built,
They may have some effect in raising
the Gross Domestic Product. Their
impact on the development process is
negligible, The highly sophisticated
enclosed machinery does not lead to
man-machine confrontation, and
highly trained manpower is needed
which most developing countries

can hardly supply. Even if the man-
power can be supplied, only a few
will be needed and this will not help
the massive urban ynemployment,
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The effectively run health centre,
involving the treatment and preven-
tion of simple and common condi-
tions, allows a good basis for the
understanding of health.

Colonial policy made availabie
medical care for those in government.
This developed into providing hos-
pital services in the cities.

Lack of medical services has led
developing coundtries at first to send
doctors (o train overseas and then
adopt a similar curriculum in theit
own imedical schools. Both these
trainings are largely irrelevant to
working in and running of health
centres where doctors are ne.ded,
and so once the places in the teaching
hospital and private practice are full,
there is increasing pressure to join
the brain-drain,

IForeign-type large hospitals are built,
They raise standards of medical care
available to the fortunate few, but
have little impact on the level of
delivery of health care, The patients
i1, these large medical institutions
cannot distinguish between investiga-
tion and treatment, and a ‘man—
medical care’ confrontation is not
achieved. Worse, the hospital may

be *dehumanizing’ by treating the
individual as a thing rather than a
person. Routine procedures may be
undertaken without explanation, and
no concern is felt for the effects of
separating a patient from his family
and home. Money is spent on
employing a few highly skilled
personnel, rather than the many

less skilled ones who could be
productive,
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TABLE § {cont.)

Man -machine confrontation

Man—medical care confrontation

To employ one person in this type

of industry will require an investment
of about £10,000, and in a small
industry £1,000.

These industries are concentrated in
the large cities and attract away from
the smailer cities and towns, capital
and human resources.

The alternative is small-scale industry
empioying 1-50 persons and having

a simple managerial system, with a total
investiment of £2,000-£10,000.

These distribute a knowledge of
machines and industrial skills and
create an infrastructure on which

To treat 100 children with malnutri-
tion in a large hospital may cost
£9,000, and £2,000 in a nutrition
rehabilitation centre {(49).

Large hospitals are concentrated in
large cities and attract away from
smaller cities and towns the nussing
and auxillary staff trained and needed
there.

The alternatives to large prestigious
hospitals are locally constructed
health centres, supported by efficient
district hospitals. These distribute an
understanding of health care delivery
on which the health of the nation can
be built.

farge-scale industry may be built,

There is a lack of knowledge as to
how health care can be best delivered,
as this has not yet become a subject
for study in depth by universities and
their medical schools. Nor may they
be capable of it in their present
institutionalized form.

There is a lack of information in the
technical know-how of small
industrics. This is a type of informa-
tion not easily taught from books,
but by a ‘master” and handed on.

fellow countrymen who live in rural areas. In their training programmes
more emphasis will need to be placed on attitudes which will encourage
work away from the cities. At least 2 years’ obligatory work in rural
health centres should be a universal practice. As the distribution of
intelligence in towns and rural areas is not dissimilar, a large proportion
of students should have received their education in rural schools.
Because of deficiency in their early training such students may not
excel at least in the present conventional curriculum, although if chosen
on grounds of high intelligence they are likely to catch up with those
from the schools of the cities. If the desire to work in rural areas can be
maintained in them, they are likely to be of great value to the rural
society that has largely paid for their education. The type of education
must reflect these needs; it is far too late to change the pattern of a
doctor’s life after he has qualified. Living, schooling and medical train-
ing in the country’s capital city are preparation for work in that city or
emigration to a city in another country. If all his teachers and in fact all
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the leaders in medicine live and work in the cities, that is where he will
plan to live. 1f larger numbers of doctors are to be recruited from rural
areas, then more attention will have to be paid to the effect of catapult-
ing a student from a relatively unorganized rural society, rich in oral
traditions and culture, into a Western-oriented scientific milieu,

Society needs to recognize that the doctor who designs and executes
an effective system of medical care in a rural area is more worthy of
recognition than for example the doctor who designs a system of renal
dialysis centres. Probably two-thirds of the doctor’s time should be
+aken up with organizing, training and supervising health centres, or
running a small hospital. For this he needs the managerial skills des-
¢ribed in Chapter 21. Once he has set up the health team he will no
longer spend time diagnosing and arranging treatment for the common
conditions, except when training new members of the team. His time
will be given in part to diagnosing and managing the difficult cases for
which his specialized training has prepared him, and in part to training
and supervising the team who will be responsible for managing common
conditions and for carrying out most of the preventive work. A dottor
who works in this way will need to receive much of his training away
from a large hospital.

Health is basically inseparable from justice and consequently from
political participation. 1t is also inseparable from concurrent develop-
ment in rural societies in other fields such as education, communicat-
ion, water supply, sanitation and total economic development. Once
governments are determined to retain doctors and other professionals in
rural areas, then there are means in their power which enable them to
do so. Examples are tax relief, good housing, and help or preference in
schooling for children. Alternatively, those working in rural areas might
well be paid more than the specialists who remain in the cities. This
would do something to reduce the pull of the town. But more
important that the above-mentioned factors is a satisfying and useful
professional life, one in which the lowering of mortality rates is
regarded as being of equal importance to the highest clinical expertise,
China is facing the same problem by encouraging a third of all doctors
who live and are based in the cities to be working in the rural areas at
one time,

An expert suggests that what is most required is the doctor trained
and equipped to lead a team of medical auxiliaries (95). These teams
should be part of a health centre service (under a director of health
services) acting as the main carrier of health measures in the country.
The health centre service would be the basis upon which all other
health activities in the country would rest. The focus of medical atten-
tion must be shifted from the big teaching hospital on the capital city
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hilltop to the unobtrusive health centre in the middie of the village,
constructed by the villagers themselves and managed by a comittee on
which they are well represented. This would be an ideal community
relations approach. With a more even distribution and some increase in
finance, working through such teams it is possible to provide a
comprehensive service across the country. How these servic=s shouid be
financed is still an open question. Central financing through govern-
ments has proved unsatisfactory and the ‘free’ services available are not
respected by the people. At the other extreme, fee-for-service systems
prevent the group most in need from utilizing available services. Other
methods of collecting funds need to be found if equitable services are
to be provided; small community-based insurance schemes have many
advantages. Investigations in Thailand showed that in a rural area the
Government were spending $0.20 per head on health, but the people
themselves $1.20. One project in Central Java was run on a contribution
of less than $0.03 a month (314). The investigator believed that basic
health care could be provided for $1.40 per head per year.

Friends whom the author respects suggest that the case for services
in the rural areas has been overstated here. He would justify this
presentation both because rural areas have previously been neglected,
and because services in the peri-urban slums need to be similar in
character.

Eccoaomics and child care

The points raised so far in this chapter relate to medical care at all
ages. The sums available for different age groups have not yet been
calculated in developing countries. Table 6 presents a breakdown of

TABLE 6
Expenditure by Age Group (53), UK Naticnal Health Service

0-14 . 15-44 45-64 65+ years
years years vears

Expenditure

(£ fcaput/year) 16 22 29 67

expenditure by age groups in the UK (53). Those who have less life in
front of them receive more heip. Perhaps as communities become more
concerned to rceive greater benefit from health expenditure, there will

40




DEVELOPMENT OF HEALTH SERVICE

be a shift to greater expenditure on the preventive side of medica! care
in the earlier years of life.

Corruption

The problems of underdevelopment have heen well documented in
contrast to the litile that has been written on corruption (198),
Corruption has been defined as the use of power for profit, preferment
or prestige, or for the benefit of a group or class in a way that consti-
tutes a breach of law or standards of high moral conduct.

This is a subject on which little is written and little research has been
done, and yet corruption is one of the causes of administrations being
so cumbersome. Corruption in the developing countries can be usefully
compared with corruption in the past in the UK and the forces that led
to its decline (295). Difficulties arisc over deciding what should be
included as corruption, and what excluded. In a medical service, it is
the example given by the doctors which, will set the standard for
honesty in dealing with patients. If it is known that the doctor makes a
large income by giving injections to all those who come to his home for
treatment, is it surprising that the male nurse or orderly will also be
quietly doing the same on the side? The doctor claims that because of
his qualification, giving injections is legal, even if by general standards
of medical treatment injections for that condition are unnecessary.

Myrdal makes a plea for research into the general nature and extent
of corruption in a country, its incursion upon various levels and
branches of economic life, and any trends that are discernible. The
same is true in medical fields. The effects of corruption are far-reaching
in that they do much to limit the delivery of health care to the
populace at large, Because some private doctors charge high fees, the
general population assumes that the delivery of health care from state
hospitals not associated with such high fees must be of an inferior
quality. Similarly, the fear of being charged these high fees is at least in
part to blame for the unwillingness of many from the less well-off
sections of the community to come forward for medical care. By charg-
ing high fees in the large cities some senior doctors gain for themselves
and their families a standard of living totaily different from that
possible to doctors dependent on government salaries. Unwittingly such
action corrupts the ideals of many other doctors who come in contact
with them, particularly during their student days.

Some nationals have given a vivid description of corruption in their
own country, both in the medical services and elsewhere (23). However,
such information, while important in building up the ‘folklore’ of
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popular beliefs about corruption, is iess valuable than scientific examin-
ation of this subject, which is so necessary.

One writer examines corruption in Thailand (274), and suggests a
number of ways in which this can be investigated. Unlike others he
thinks that most approaches to corruption are ethnocentric and arise
from the presumption that the world is governed by a single moral
code. In describing the situation in Thailand, be describes how the
whole Thai society is enmeshed with a system of ‘patron and client’.
Each person seeks out a patron and also takes unto himself a number of
clients. From the patron he expects to receive economic, social and
political favours, and in return ke expects to contribute finacially or in
any other way that he is able to do so. Each patron wil] himself be a
client of another, more senior, patron, and each client may well be a
patron to others lower in the rank system of Thai culture,

It is suggested that these relationships are maintained by gratitude
and respect, and corruption is conversely linked with ingratitude or
disrespect. The iatier in our terms would be failure to ‘know one’s
place’. From a study of the thesis on this subject comes an understand-
ing that the concept of corruption, like most other concepts, may vary
enormously from culture to culture, It was suggested that in the Thai
society corruption as we know it may be a force.which maintains the
integrity of the culture, and removal of corruption would lead to a
disintegration of the society which is based or: this patron—client
system. However, as Thailand has opened her doors to world economic
arrangements so a different view of corruption has had to be accepted,
at least in some quarters,

Corruption is a force in all societies, which certainly in the medical
field does not lead to the optimum use of resources for the benefit of
the whole of the community. Some would claim that the present
pattemn of health care is largely determined by the ‘class’ nature of the
society. In this present position various levels of care exist, and parents
wishing to obtain the best for their children are liable to be involved in
furthering corrupt practices.
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CHAPTER 3

’; Beliefs and Attitudes to
Child-rearing and Disease

GENERAL BACKGROUND

As children, we are born into a culture which is all around us,
and we absorb it unawares as we grow up, If, say, an Indian child and
an English child were exchanged at birth and brought up in Bristol and
Bombay, as adults they would resemble citizens of their adopted rather
than their native country, The Indian child who had grown up in
Bristol, except for slight differences of pigmentation, would be English
in his attitudes and beiiefs, while the Enslish child who had grown up in
Bombay would have absorbed the culture of India. Such culture is so
much a part of us that it is only the educated, and particularly those
who have travelled and have had thc opportunity of living in other
lands, who begin to understand some of the differences.

Culture is the sum total of customs, beliefs, attitudes, values, goals,
laws, traditions and moral codes of a people. It wiii, of course, include
their language and art, as well as how they express themselves in what
they make, from the shape of the canoe to the shape of the jet aircraft,
with all the noise and fumes the latter emits.

Many of these differences are quite obvious from only a short visit
to a country. Unfortunately, even after a longer stay in a country other
than one’s own, one may limit observations to the obvious and visible
differences between that country and one’s homeland. As an Indian
sociologist remarked. ‘“They see only what is not there’,

‘The aimost inevitable human tendency is to accept the visible parts
of a strange culture and unconsciously graft on to them invisible
elements from the observer’s own culture, howbeit in a very incomplete
and haphazard way’ (139). To progress farther along the road to a real
understanding of a strange culture requires a determined effort and
some knowledge of how to approach the subject. These are needed
both by the doctor from Europe and by the doctor indigenous to the
country. The doctor who has had a Western training may assume that
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the parents of the children he cares for accept that measics is spread by
‘droplet infection’, as he understands it. Even if he realizes that they do
not appreciate the method of spread of the disease, he will seldom
realize the full significance of the beliefs about this discase which they
hold. He may know that his patients seek other sources of medical
advice and care, but is frequently unwilling to find out more about
these because subconsciously he may feel that their popularity threaten
his position as a doctor. He may resent the freedom of the individual to
seek help from a herbalist or other traditional healer. He seldom asks
himmself why the patient went elsewhere and what was done for him.
The educated but sociologically untrained person living in a strange
culture wiil develop a view based on the visible elements of that culture,
plus some of the invisible elements of his own culture,

The urgency to acquire a cross-cuitural knowledge

Doctors only rarely practise among people with 2 homogenous
culture identical to their own, ln the tropical world this is particularly
true, Even the few doctors who have been bom in rural societies will
have undergone a prolonged schooling and medical training in the city,
so that they have become to some extent alienated from the culture
they have been bom into. Many doctors have practised, and still
practise, with a limited knowledge of the culture and the beliefs of the
people among whom they work. The author has recently had an
experience that illustrates this point. In one part of Asia the belief is
held that a child grows not because it eats food, but as a result of the
sun’s ravs. It a child wastes, then a shadow has fallen on him. One of
the first signs of this is a recurrent diarrhoea and sunken fontanelle. As
a result, the people believe that it is right to take a child with mild
diarrhoea 1o hospital for *Western medicine’, but not the chitd who has
green stools and a sunken fontanelle. He is better treated with a special
bark in the home, or by being taken to the pricst. The author discussed
this belief in one major teaching centre, and the paediatricians were
amused that comn.unities in another distant part of their country
should hold such a view. Later in the day. during a visit to some slums
close to the teaching centre, two out of the three households visited
were found to have this belief, which clearly was widely held in the
coninunity but unknown to the doctoss. A rather sinilar belief is held
in one part of Africa where undernourished babies with sunken font-
anelles are considered to have ‘arramt’. They believe such infants should
not be treated in hospital but by indigenous medicine,

An understanding of the patient’s view of himself and the reasons
why diseases aftlict him is needed by medical workers everywhere, but
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its importance is emphasized in only a minority of medical, nursing and
auxiliary training schools. The present tendency for the medical profes-
sion to be drawn almost entirely from the ‘elite’ or upper social class
will be mentioned on a number of occasions in this book. One result of
this is an almost complete ignorance among many doctors of the cult-
ure and customs ot the people in the working classes. One experienced
professor of paediatrics in Asia regularly asked her paediatricians to
answer a questionnaire on local culture and customs. Most were unwill-
ing io complete it, and those who did had few significant replies to
make.

Antibioiics work similarly in any human society, and a surgical
operation has the same struciural effect on the body whether it is
undertaken in Newcastle or Dar es Salaam. But medicine should be
more than just the application of techniques, and the patient’s culture
must be understood as it relates to his health. Particularly is this neces-
sary if the doctor is to move out among the people and accept respons-
ibility for the health of the whole community, rather than for only
those who come and scek his help. It may, for example, enable him to
understand why a child is taken from hospital when he develops
measles, or why the mother is so anxious when she sees a blood
specimen being taken from her child. With knowledge of her beliefs, he
and the medical team can hope to reduce her anxiety over the blood
specimen, and sometimes persuade her that the child with measles will
be better cared for in hospital. He may have to encourage her actively
to observe traditional rites or function in the ward, just as a Jew is
permitted to carry out a traditional circumcision in a ward in England.
The doctor who encourages this or any other rite to be performed does
not believe in the need for it for the patient’s direct physical benefit,
but rather that the maintenance of family and traditional beliefs
undoubtedly speeds recovery,

Dociors who have received their medical training in Europe or the
USA, and who are going to work for a time in tropical areas, usually
think that the greai difference they will find will be the nature of
diszases in tropical areas. Although this difference clearly exists, there
are greater differences in the culture of the people with whom they will
be working, and in their approach to life and, more important to the
docter, to health and disease. The beliefs are not only held by those
living in rural societies. Au eminent surgeon from one country who held
a higher degree from the UK went back to his village herbalist for
treatment of his jaundice. A senior health teacher, who regularly
lectured to school children on ventilation, when back in his own village
carefully shut up and barred his house against ‘evil spirits’. The doctor
from another culture will need to study these beliefs and attitudes if he
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is to be cffective in providing health care, particularly if he is to gain-
any contact with that large secion of the community who still do not
usually reach hospitals. Even the doctor indigenous to the area needs to
study these differences, because he will have grown up in a sub-culture
of the main cultural stream of his country, and because most of his
training will have been undertaken among the comparatively small
population of urban areas. For many doctors, indeed. their closest
contacts are with fee-paying private patients who are unrepresentative
of the inhabitants of the country as a whole.

UNDERSTANDING ANOTHER CULTURE

To gain a real understanding of another culture one requires the tools
and knowledge of the sociologist and the anthropologist. As a start,
there are in all parts of the world, including England (206), written
descriptions available of traditional customs and beliefs. Examples are
records from Burma (80), Malaya (42), the Pacific (35), East Africa
{91), New Guinea (174), Thailand (106) and from Mali (122). To date,
the majority of these studies have been undertaken by expatriates and
many of the more recently established medical schools in the developing
countries have not as yet accepted the collection of such material as an
important requirement of the societies they serve. A classical collection
of studies, ffealth, Culture and Community (220), has shown how a fack
of knowledge of traditional health beliefs can be disastrous for an
embryonic medical programme.

Frequently, local novelists have given a vivid description of a culture.
Examples of these are Blossoms in the Dust in India, and the books by
Chinua Acheb and Wole Soyinka in Nigeria. Although such works, and
the more detailed studies of ilie anthropologist, provide a useful back-
ground, the student is likely to obtain worthwhile basic knowledge only
if he undertakes a definite study cof the culture of his own town or
village. For this, the methods used by an educationalist (17) in Ghana
were simple and direct, and could be applied by teachers in other
disciplines. During their periods of vacation. the student tcachers were
sent out with specific questions, relating for example to the attitude of
the community to punishing a child, to enuresis, to how a child should
be fed, when the father sees the child, and what place he has in its carly
upbringing. The student who goes to gather this information is expect-
ed to talk to his old relatives and others in the village, to obtain answers
to his questions, and to discover how these vary between different old
people. and their attitudes, emotional and otherwise, towards them. At
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the end of their holiday studics, the students, whether they are teach-
ers. nurses, medical auxiliaries or medical students, sit round a iable and
as a group discuss their findings. They will usually discover how general-
ly similar are the beliefs in different parts of their country, although
these will always differ in detail. This wealth of knowledge about the
child needs to be integrated with knowledge of the family and its
composition, the age of marriage and how frequently divorce occurs,
what are the emotional ties with and obligations to distant relatives,
and particularly what is the status of women within the family. Such
data about the family must in turn be set in a picture of the community
as a whole. King (139) gives a list of further areas on which informatios
needs to be sought. The medical student will then be in a position to
start the difficult synthesis of traditional beliefs and attitudes with
those that they are being taught during their training in medical care.

‘Conspiracy theory’ or witchcraft

A common cause for all disasters is inferred in the following
quotation.

For if any adversity, grief, sickness, loss of children, corn, cattle, or

liberty happen unto themi; by and by they exclaim upon witches.

As if there were no God that ordereth all things according to His

Will . . but that certain old women here on earth, called witches,

nfust needs be the contrivers of ail men’s calamities . . . in so much as

a clap of thunder, or a gale of wind is no sooner heard, but either

tuey run to bells, or cry out to burn the witches,

Reginald Scott (240), who wrote this in 1584, was an unusual man,
particularly in those days, both because he had the insight to distinguish
superstition and reason, and also because he had the courage to speak
his mind. This was a period when anyone expressing disbelief in witch-
craft or criticism of the practice of witch-hunting might himsell be
burned at the stake along with the so-called witches.

Anyvone who works among people who are still involved in the
process of evolving from the primitive stage, as was the case in medieval
Europe. will realize that what Scott said in 1584 still very much
describes the attitude towards disease and calamity in most tropical
societies toduy (207). The emphasis may be on witches, ancestral spirits
or matevolent gods. These beliefs of course persist to a small extent in
European and American societies. and may even be on the increase in
these. In tropical societies, life is not governed by predetermined laws
of nature. but by the relative influence of good and bad fortune, and
both can be modified by the people’s behaviour. It is difficult for
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people of any country to believe that ‘we’ are so unimportant that
‘nature’ can take its course, Most of us live in our own little world
which is the centre of the universe and everything revolves around it.
The idea that many events are completely ouiside our control, and that
‘nature’ works on us in the same way as gravity works on a falling
stone, is difficult for those from any society to accept, and is offensive
to us and our amour propre*. This difference in beliefs reearding the
causation of disease was well exemplified in a statement by a health
inspector who remarked: ‘You know, Doctor, with us it is not a ques-
tion of what caused me to get sick but who caused it’.

Witches

Belief in witches is still eccasionally found in rural areas of most
industrialized countries and is common in tropical areas. It is necessary,
however. to distinguish between the *witch® who does not exist except
in man’s imagination and the witch doctor’ or ‘traditional practitioner’
who may have an important part to play in society even today. The
witch is believed to be a normal person by day, but by night she gathers
with others of her kind and plots pestilential calamities in the com-
munity, or in some paris of it. The tragedy arises when the person who
is imagined to be a witch is persecuted. In some areas of the world it is
a criminal offence to call someone a witch; it is the duty of the more
educated menibers of a society to prevent any person being named as a
witch or the equivalent. If a doctor tells a Zulu patient that he is
coughing up millions of tubercle bacilli and thereby infecting others, in
terms of modern medical concepts this is in fact true, but in terms of
the traditional ideas of disease the doctor has made the worst possible
accusation in African society -- that the patient is a witch (48). Western
medicine is well equipped to answer the question ‘How did a discase
arise?” but not ‘Why?" It is this question that is usually asked, and
witchcraft can often give a more satisfying answer than modem medi-
cine, There may be many reasons ‘why’ the same disease occurs, Con-
versely, an ‘evil spirit’” may cause any of a wide variety of diseases, and
under these conditions classification of disease as we know it is un-
important.

People in the developing countries may be most unwilling to offend
any other person because of the fear that they may be offending some-
one who, unknown to them. is a witch and may have the ability to
place some sort of curse upon them. Even bumping into someone or
upsetting a tray in a market place may in retrospect be regarded as a

*Amour propre (1°n), Selfove, exapgerated selt~esteem
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cause of illness. This accounts in part for the “anxious-to-please’ atti-
tude that is frequently met. Those who undertake studies in remote
areas should realize that fear of what the outsider may do to them is
one reason why ‘good co-operation’ is achieved.

Origin of beliefs and attitudes in the individual

Because these beliefs and attitudes are so strongly held by adults, it
must be suspected that they were learned at a very early age. The child
in the first 5 years of life in the developing countries suffers from a
great many illnesses; in many of the rural areas of these countries
between a quarter and one-third of the children born die before their
fifth birthday. For every copvulsion or attack of diarrhoea that a child
in Western society is likely to get, the child in the developing com-
munity is likely to get five or ten. Every time the child is sick (a time
when he is particularly close to his mother), his mother is likely to seek
help from ‘traditional practitioners’ or wise women, who will almost
certainly instil in her, and through her in her child, the idea that the
disease arises from giving offence to some spirit or god, and this idea
sticks. Often no amount of later education will completely change these
deep-seated beliefs in the causation of disease. One method through
which this attitude to disease and calamity can be prevented is the
provision of simple, understandable but scientific medical advice and
care offered in a concerned and friendly atmosphere. This will counter-
act the spoken and unspoken messages the child receives about spirits
and other influences in the home, at a time when he is beginning to
understand himseif but is still close to his mother and learns so much
from her. In the Under-Fives’ Clinic or similar service the worker can
prevent a large number of the common illnesses and has simple treat-
ment available for many more. In this way, the child, through the clinic
worker and his mother, may learn to have a more rational approach to
disease and other calamities, and as a result may be more stable and
reliable in his decisions as he grows up. It is even suggested that in
developing countries a magicomythical world view is an obstacle to the
emergence of creative scientists, although it does not interfere with the
training of competent practitioners of scientific techniques (210).

Comprehensive child care through the Under-Fives' Clinic, if
examined in this light, plays a part in promoting the general well-being
and education of the population, as well as in reducing morbidity and
mortality in young children. To be effective in moulding the beliefs of
this age group. frequent although brief attendance at the clinic is re-
quired. These visits allow the mother to gain the reassurance she needs
from someone she trusts.
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Western medicine as an alternative form of medical care

‘Go in search of your people.
Love them.

Learn from them,

Plan with them.

Serve them.

Begin with what they know
Build on what they have.’

As medical workers in the study village of Imesi, Nigeria, Margaret
Woodland and the author of this book believed that they were intro-
ducing medical care as something new. As their knowledge grew, they
came to understand that they were not so much introducing something
new as introducing an alternative system from that to which the people
had been accustomed. Medical care is a social activity, present in some
form in every community that has been studied. The mother appreci-
ates the many dangers which arise for her small child in the early years
of his life; she seeks to overcome and perhaps obviate these. For
example, the mothers regularly used a medicinal herb tea for their
children. With the advent of the Western medical care the preparation
of these teas in Imesi has declined and they are now little used. The
mothers also purchased bottles »f medicine — few of which contained
any active substances — from various itinerant salesmen. Frequently,
neither the vendor nor the mother could read the label. If the child was
ill, the mother would take him to the local ‘traditional practitioner’,
who would listen briefly to what she said was wrong with him and then,
by some means such as throwing bones on the floor and studying the
pattern they produced, decide on the most suitable herb treatment.

The medical worker must realize that he is offering an alternative to
these other methods, and whether his alternative is acceptable or not
will depend both on how successful these measures are and also on his
approach to and particularly his sympathy for the child and the
mother, In the first of these, that is in successful treatment, the medical
worker should have a considerable advantage. In the second, that is the
approach to the patient, the “traditional practitioner’ is likely to be
more experienced, to have more time, and be more successful in gaining
the confidence of the mother. The medical worker needs o know and
understand and appreciate the people’s beliefs, and particularly the
beliefs of the mothers and how they believe disease is caused. The
‘traditional practitioner’ believes that diseases are due to evil spirits,
spells, shadows, or the evil eye. These may afflict the-child through an
evil person, a ‘witch’, or an inanimate object which is believed to con-
tain a spirit. Such beliefs are handed down from generation to genera-
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tion, continually reinforced by the ‘traditional practitioner’. He may
make a valuable contribution to the community, particularly in the
field of aduit psychosomatic medicine. The belief that in child health
he had little to offer received support from the apparent readiness with
which he referred sick children to the clinic. The overcoming of these
beliefs and the introduction of the idea that disease is due to physical
factors and infection by germs is an important function of the Under-
Fives’ Clinic. In these clinics an altemative explanation of disease is
offered to the mother. Too little interest has been taken in the whole
question of approach in traditional health education. The objective has
been to change beliefs and attitudes with maximum rapidity, paying
little consideration to such things as the patient’s view f himself, his
environment, his beliefs conceming disease and how slow the process of
attitude change will be. A description of the natural history of disease
needs to be included in health education. There may be less difficulty
in teaching the mother that fluid logs from diarrhoea leads to a sunken
fontanelle, than there is in explaining the need to wash hands. The first
of these lessons may be more important in preventing death from
diarrhoea Perhaps in health education one can more readily teach the
management than the prevention of diarrhoea.

If a chiid has been convinced in the first 5 years of his life that fever,
for example, is due to evil spirits, it is most difficult to teach him in
school the importance of malaria. Among African {219) and Indian
(165) university students research has shown that university education
has little effect on practices and taboos leamt in their family circle.
Even students undertaking a scientific training retain their magico-
mythical beliefs. Conversely, if a child has received sympathetic treat-
ment for his fever by someone in an Under-Fives’ Clinic who knows its
cause, then the basis of a future scientific explanation of malaria has
been laid. As well as the general beliefs about the causation of disease,
communities have beliefs about the management of life in general.
These are particularly important at certain periods, such as pregnancy,
parturition and in the early years of life. The beliefs arse because
experience has taught the people that at these times calamities are most
likely to occur and they believe that these may possibly be warded off
by some of the rituals which custom demands that the mother should
carry out (126).

PRACTICES AND BELIEFS CONNECTED WITH
CHILD-REARING

Every community has ideas and practices relating to child-rearing that
are passed down from mother to daughter. Educational, social and
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medical workers with a westernized education unfortunately tend to
deplore and discourage many of these when they come across them in
developing countries, A detailed knowledge of local beliefs and prac-
tices and the extent to which the population hold and follow them is,
however, needed, and students should study them during periods of
vacation as already suggested.

Differentiation of practices and beliefs

Many beliefs and practices have intrinsic value. An attempt should
be made to separate customs into the following groups.

(1) Beneficial practices: for example, carrying the infant on the
back, true ‘demand breast-feeding’, the continual physical contact
between the infant and adults, giving siraple tasks to children so that
they feel needed.

(2) Innocuous practices: for example, wearing beads and banges,
rubbing the infant with oil, failing to name a child when it is first born,
most food fads in European countries.

(3) Practices believed to be harmful: for example, in some areas
children’s feet are subjected to heat when they have a convulsion, or
concoctions which cause coma may be used, In measles, herbs may be
applied to the eyes which damage the conjunctiva, The newbom may
be swaddled, as by the Lapps, American Indians and Malays, resulting
in an increased incidence of congenital dislocation of the hip. Use of
pigment containing lead sulphide as an embellishment on the eyes in
parts of Africa may possibly be a cause of lead poisoning. Such pigment
as kajal, widely used in Asia, is satisfactory if prepared in the home,
but many of the commercial preparations have a high lead content.
Harmful practices are by no means limited to developing countries. In
Europe, particularly the isolation, loneliness and boredom of an infant
left by himself in the early months of life should be mentioned.

(4) Practices about which too little is known: for example, force-
feeding or hand-feeding, circumcision, use of local medicines, swinging
children in hammocks, as in India, bouncing them in hammocks on
springs as in some Chinese areas.

Such differentiation is important, The nurses and health workers
should appreciate the value of many local practices and make efforts to
retain them. Numerically, there are many beneficial or harmiess beliefs
and only relatively few that are harmful. Otherwise they tend to adopt
a ‘superior’ and discouraging attitude which reduces the mother’s trust
in the services provided for her child. The doctor should set an
example; he should try to discover how the beliefs arose, and when
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they are harmful offer an alternative practice such as the application of
cool water to a child with convulsions to replace the heating of the
child’s feet. At all times he must avoid letting his staff undermine the
mother’s faith in her own ability. By offering her an alternative and
better practice one can avoid implying that what she did before was bad
or wrong.

Epidemiological approach t5 cuitural beliefs

In any field study in medicine, one leamns the need to obtain a
satisfactory sample before the results of the study are inferred to the
whole community. In obtaining views on cultural beliefs, this is equally
necessary. For example, in the context of attitude towards medical
care, there are usually four classes in the population which are dealt
with (48).

(1) The hospital- and clinic-orientated population.

(2) The private physician-orientated population.

{(3) The ‘traditional doctor-orientated population. Fhese are
staunch believers in the ‘conspiracy theory” or witchcraft.

(4) Certain religious populations which believe in divine or faith
healing, and are very different in their orientation from 1, 2 or 3.

It is the first two of these groups that the majority of doctors are in
contact with, and most closely with those who seek medical help as
private patients, because culturally the doctor can communicate more
easily and effectively with this group. Frequently, the last two groups
who never even visit the health services are the largest in the popula-
tion, and observations made from the first two groups will give very
little insight indeed into the beliefs and attitudes of these groups.

The failure of confidence in present health
delivery service

In many rural societies of developing countries the existing clinics
and hospitals have done little to take over health care from the iradi-
tional practitioner. The individuals in the community tend to be more
flexible about the acceptance of treatment than in their beliefs about
causation, The individual considers that his iliness has a spiritual cause
and the proper person for treating this is the traditional doctor, but this
does not prevent him from attendinig the modern clinic or hospital for
medical treatment. But if he is cured, in his mind it will the the tradi-
tional practitioner who will have done this. The treatment given by
hospital or clinic is considered similar to that offered by a herbalist and

53

——




BELIEFS AND ATTITUDES TO CHILD-REARING AND DISEASE

is supportive, the real curative agent being the counter-charms, amulets
and incantations of the traditicnal practitioner. The mother with a sick
child frequently does not get what she is looking for as she attends the
Western-type hospital. She has a double requirement; she needs not
only treatment for the organic illness of her child, but also some answer
to the question why her child is sick. It is understandable that medical
workers often fail to give the understanding and reassurance hoped for.
‘The dispensing of medical care by overworked personnel with varying
levels of training in a crowded but ill-siaffed clinic does not allow for
the creation of personal rapport between the medical worker and the
patient, The traditional practitioner has the advantage of a more leisure-
ly procedure which allows him to devote a great deal of time to each
patient, hear them out and give the psychological satisfaction wanted.
This engenders trust and knowledge of the role of each in the process of
treatment. Above all, patients want to know why the sickness has
happened, and the traditional healer, with the same cultural concepts of
disease, can give the answer. The doctor in the expensive hospital has
much to offer in therapy, but because he fails to delegate, has little
time for each patient. The workers in the Under-Fives’ Clinic (Chapter
19) will work in simple surroundings more familiar to the mother,
offering only simple therapy. A “talisman’ is supplied in the form of the
road-to-health chart. The medical workers in this situation should be
adequate in number, so that they have time to listen, talk and to
sympathize with the mothers.

The traditional practitioner works in simple familiar surroundings,
has little therapy to offer, but can give of his time and succeeds in
maintaining the trust and love of the patient. The modem medical
worker has much to learn from him.
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CHAPTER 4

Priorities: The Doctor’s Dilemma

THE DOCTOR’S ROLE

Priorities in the care of mothers and children need to be con-
sidered in the context of the whole health programme. Only recently
doctors in developing countries have accepied their role and responsi-
bility to the whole community. Such an acceptance demands a critical
appraisal of their role in the maternal and child health programme. The
following quotations (30) illustrate many of the issues involved.

The general picture

We can move closer to these problems by joining a young govern-
ment physician as he arrives at his first assignment. He has just
finished his internship and has been assigned to serve in a rural
district. His district is 20 miles wide and 30 miles long and contains
about 70,000 people. He is the only doctor. The hospital has 70
beds, and there are 110 patients. The nurse — there is only one —
shows him around.

A large crowd is in the out-patient clinic, and he learns that 200
to 400 patients come each day. Two medical assistants are looking
after them. The doctor will be asked to see the difficult problems.
As he walks by, malnutrition, anaemia, skin problems and eye
diseases are obvious. The hospital is clean and well kept. A midwife
is taking care of two women in labour; no complications. There is an
x-ray machine that will probably work when the tube is replaced.
There is no x-ray technician; someone will have to be taught. The
pharmacy is neat but poorly stocked; of the last drug order they
received no penicillin and only half the chloroquin. This is an area
where infection is common and malaria is endemic.

The refrigerator is not working. A little lab has a small micro-
scope, a hand-driven centrifuge and some uniabelled stains. There is
no technician, but one of the medical assistants has expressed an
interest in orushing up on his microscopy and working in the lab.
The operating theatre is simple and adequate. The medical assistant
who had been giving anaesthesia was transferred, but one of the
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others would be happy to learn. The nurse counid give rag-and-bottle
ether anaesthesia if needed.

The staff of the hospital consists of the doctor, the nurse, two
midwives, two auxiliary nurses, foi r medical assistants, and various
ancillary personnel including two drivers. The office of the District
Health Inspector adjoins the hospital. In this district are four health
centres, each staffed with auxiliaries, and each has a Land Rover,
though these are occasionally grounded for lack of petrol.

As they look around, the nursing sister tells him of a new patient,
a women who has been in obstructed labour for two days and now
has the signs of a ruptured uterus. The operating theatre is ready if
he needs it. The regional hospital with a surgeon is 140 dirt-road
miles away.

The medical assistants are having difficulty setting a shattered
fracture of the leg. A boy is comatose with what they believe to be
cerebral malaria; his father is a local chief of considerable impor-
tance. The traditional healer from the village is with the boy now. A
message was received last week from a medical assistant at one of the
heaith centres about iwo cases witli fever, headache and mental
confusion - it could be sleeping sickness .

For whom is the doctor responsible?

The young doctor whom Bryant (30) describes above has to make
certain immediate decisions about his responsibilities. In the first place,
is he responsibie only for the patients who come to hospital, for those
who come to the health centres, and for those who come to neither?

The difficulty and importance of these decisions are increased by the
fact that the people in the greatest need of health care may not realize
their need, and will frequently not seek it, either in the health centre or
hospital. No longer can we expect to go on giving the answer ‘I have no
choice in what I do’. Perhaps the various sections of the population, in
relation to their take-up of health care, can be thought of as belonging
to three groups, as shown in Figure 12.

Group A in Figure 12 is the smallest. The members of this group
have a good understanding of the need for curative care, and some
understanding of the part that preventive care should play, particularly
with respect to their children. It includes many of the leaders and the
more wealthy members of the population. These will be literate, and
many may read fairly widely. They will usually possess transistor
radios, and will listen to the health talks.

Group B includes between 30 and 60 per cent of the population.
They will make relatively good use of the curative services, although
they will not understand them so well as group A. However, they will
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make little or no use of the preventive services. They will be econormic-
ally less well off than the members of group A, and in many countries
their literacy rate will not be high, and even when literate this group
will read little.

Quite effectively Make Make
use all services some use practically
no use

Figure 12, Users of the Health Services in the average developing
country

Group C may vary in size, and receives little or no Western type of
medical care for a number of reasons. Among these will be the distance
that its members live from the hospitals and health centres, which are
usua’_y concentrated in urban areas:; also their poverty and, most impor-
tant of all, their lack of understanding of the need for health services
and what they can do for their families. A recent study in a village close
to New Delhi showed that only 7 per cent of illness came to the
attention of the medical services (92). Domiciliary and home visit ser-
vices, when available, should concentrate on this group and encourage
them to understand that they will be welcomed at the clinic. How these
children can be discovered is described in Chapter 8. Achieving success
in reaching this group will involve community concern and action. The
better-endowed mother will need to become moie concerned with her
underprivileged ‘sister’.

Studies of the use of all services offered in a community have been
made, and one from the rural Punjab (132) is given as an example
(Table 7). The table emphasizes the relatively small proportion of ali
contacts for health care made to the primary health centre, and that
more services are supplied by the indigenous medical practitioner who
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TABLE 7

Medical Care Given by Different Types of Practitioner in Rural Pu njab (132)*

Type of practitioner

Factors influencing
continmuity of prectice

Number available and
use made of services

Folk prac.itioners
(spiritual healers,
bone setters,
spirit-mediums)

Significant role in treating
children’s 2iseases which
are considered super-
natural. Not important

in adult disease. No cash
paid. Highly trusted.

They adhere strictly to
cultural guide-lines. Their
practice will last as long as
traditional beliefs continue

150/90,000% popuia-
tiomn.

Utilization is quite low
because use limited to
certain diseases

Registered indigenous
medicine practitioners;
some have institutional
Ayurvedic or Upani
training

May specialize in certain
aduit diseases or treat all
ages. Paid in cash or credit.
Fairly well trusted, Adhere
to cultural guide-lines.
Qualified doctors when
available will compete
with them

60/90,000 population,
achieving 221 contacts
per 100 population.
The majority of these
visits are to those
wirthout institutional
training, practising
‘popular’ medicine
with a wide range of
treatment, These are
accessible and highly
used

Qualified doctors;
private sector

Treat all age groups.
Immediate cash payment.
Adhere to culturat guide-
lines except when they
conflict with the modern
concepis of disease,

Highly trusted. Role is
likely to increase as long as
private sector is encouraged

590,000 population,
achieving 14 contacts
per 100 population,
Low utilization due to
small number

Qualified doctors.
Primary health
centre and staff
with sub-centres;
Pubiic sector

Treat all age groups.
Negligible payments.
Cultural guide-lines,
frequently neglected.,
Often poorly trusted
(depending on individual
practitioner), Significant
only close (2—3 miles)

to centre. Only services
capable of team approach

2/90,000 doctors (5—
15 other health
workers), achieving
89 contacts per 100
population per year.
Medium utilization due
to poor facilities and
poor quality services,
High potential if team
given leadership. Stil:
limited to immediate
locality

*The facts given here have been rearranged and condensed from the original article
T This was the size of the block being investigated
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has not undergone institutional training to become Unani or Ayurvedic.
These indigenous medical prantitioners are flexibie and offer a popular
form of care involving the u-= <f antibiotics and other substances pur-
chased locally. The pres:.:c - these indigenous practitioners is an
expression of a felt need by the people (316),

Not preventable Preventable Not preventable
morbidity
problem n% | 5% | (100%)
%8273
intidents
SERVICES e
REQUIRED REQUIRED
Total need -
at present e
tevel ot {100%}
preventive
services R ool EPR
Unmet need
Met by private practitioners Met by health centres (5%}
(mostly indigenous - and other resources (5%}
practitioners) in public sector

Figure 13. Distribution of 8,273 morbidity problems identified by household
visits in Punjab villages

In another study (216) the health needs in terms of over 8,000
episodes of illness were rclated to the facilities available and the unmet
need measured {Figure 13). From this, the proportion for which ser-
vices are required is further broken down and the large unmet need is
apparent. The relatively large volume of care given by the indigenous
medical practitioners is again emphasized. In a further breakdown the
authors suggest that if all episodes of disease that are preventable are
excluded, the present service could cope with 84 per cent of what
remains. These figures come from an economically well off area of a
state in which peripheral services are better planned than in most other
developing countries. Studies in other areas are likely to demonstrate an
even higher proportion of unmet need.-Even in the industrialized
countries, a significant proportion of need remains unmet.

In Egypt which has a more widely distributed health service than
India, one study showed that only 20—25 per cent of families made use
of National Child Health centres and up to 80 per cent of mothers were
dependent on traditional midwives for delivery (315).

Only by such studies of the differential uptake of medical services in
a defined population will we come tc know the size and importance of
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these groups, the econornic, geographical and cultural factors under-
lying them, and how we as doctors and leaders of teams of health
workers can overcome the barriers which prevent more effective use
being made of health services. The division of limited resources is un-
equal. Those with some knowledge of disease processes (group A in
Figure 12) whose need is least, receive the largest share, while the
ignorant and deprived (group C) receive little. If, however, medical
resources are to be re-allocated on a more equitable basis, one cannot
avoid making a choice; this is the heart of the matter. In doing this, the
doctor is deciding who shall be served and who shall be deprived, which
means dsciding who shall live and who shall die, or live in a state of
disablement. The difficulty comes in considering what criteria the
doctor should use, what system of values should guide him in choosing,
for example, whether to improve the health of the mothers and the
children, and then which children, or to what extent should the fathers
receive help, as they can contribute most of the nauon’s wealth. Can a
doctor attempt to answer all these questions? One of the first steps is
to examine his method of decision-making and how he defines his
priorities.

PRIORITIES AMONG HEALTH PROBLEMS

The subject of priorities in health problems will be considered in
greater detail in the chapter on management. It is suggested that the
following sequence (31) should be followed (Figure 14). In this cycle
the two most essential steps are the setting of priorities among the
many health problems, and assigning priorities among the population

groups.

System of criteria

A useful technique for setting priorities among health problems is
illustrated in Table 8. Four criteria are used: community concern,
which includes knowledge, attitudes, feelings and the degree of
urgency; prevalence, which refers to the frequency with which the
problem occurs; seriousness, that is its destructive effects on individuals
and society; and susceptibility to management, which takes into
account the availability of methods for management as well as the cost
and difficulty of applying them. In considering this susceptibility to
management, special preference will be given to management within the
community, partly for economic reasons, but mainly because the
community will be involved.

In the absence of numerical data, these criteria can be weighted
intuitively, using a scale of + to ++++. A score for each health problem
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is reached by multiplying the individual weightings. This simple method
for setting priorities is used by groups of medical and nursing students
working in rural Thailand. Increasing experience will stimulate thought

DEFINE
/V PROBLEMS \‘
EVALUATE PRIORITIES
Cammunity concern
Prevalence
Seriocusness

Manageability

- f

SETTING OBJECTIVES

CHOOSE BEST Deciding how

to measure
SOLUTION their attainment

DESIGN /

ALTERNATIVE CHOOSE TARGET
SOLUTIONS POPULATION

—

Figure 14. Bryant’s problem-solving cycle (31)

on the criteria chosen. Those given in Table 8 are the author’s for a
West African rural community. Other workers, from this and other
societies. will no doubt lay different emphasis on these criteria. Notice
that community concemn is placed first, even if this concem is for
non-medical help, or their requirement has to be assessed as a low
priority. The very fact that their concern has been shared and consider-
ed will help to get the problem solved. Community concern will change
and develop as the community awakens to its problems.

The method is directed toward health problems rather than popula-
tion groups. Particular groups are implicitly involved in some instances
— for example, malnutrition is found largely in small children, and
pregnancy involves only women — but otherwise the method does not
take into account special groups in the population. It does not, for
example, lend itself to criteria that might be suggested by an economist
whose major objective is the country’s development. For him, health
care priority might be given to males between the age of 15 and 50
years because of the contribution of their labour to the gross national
product, However, over the last decade economists have been dissatis-
fied with this index and many consider that expenditure on health
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TABLE 8

Criteria for Building Priorites in a Rural Society

Health problems Community Point Seriousness ! Susceptibiliry Total
concern prevalence to management

Malnutrition ++ +i+ i+t dt+ 72
Inadequate antenatal

and obstetrical care +H+ ++ 4+ ++ 48
Large and poorly

spaced family + 4+ ++4-+ ++ 48
Specific diseases

Pneumonia A2 ++ it e+ 72

Whooping cough

or measles ++ i+ =+ +H+ 48

Tuberculosis +4 + -+ +++ 24

Leprosy ++ + ++ ++ 12

Dental problems ++ +H4 + + 8

Commuon cold + + 1
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should not be regarded as a ‘capital investment’ giving smatl returns, but
that ‘health needs no justification’.

The points assigned to different criteria will depend on the aica and
on the training of the worker. Trying to reach decisions will require
each discipline to see their objectives in relation to those of others.
However, by such methods one is beginning to widen the criteria by
which such decisions are made, and moving a step beyond the stage of
working on ‘hunches’. Such a method is different from initiating a
health service by building many hospitals of different sizes. By so doing
decisions have already been taken — and not necessarily the right ones
— even if the hospitals are soon overcrowded with patients.

In Asia the problem of the large family is more serious for each
_ nation than in Africa, where there is still space, and where concemn for
the adequate spacing of children is more accepted. Malnutrition heads
the list in Table 8; it is always present. It may be an immediate cause of
mortality, but more important is its effect on physical and intellectual
development of children (54). Associated with infectious disease, poor
nutrition can be responsible for a high mortality. How readily mainu-
trition can be prevented varies widely, and will depend on other
sciences such as agriculture, education and transport. Many of the
causes have been pin-pointed in the ‘Food Pathway’ (14 1).

Choosing ‘target’ populations

Setting priorities among health problems has two limitations in help-
ing to decide whom to serve when all cannot be served. Firstlv, as noted
above, it does not take into account special population groups; second-
ly, even when it seems right to attack a specific disease, resources may
be inadequate to care for all who have that disease, for geographical and
other reasons. Thus, malnutrition may be given high priority but if
two-thirds of pre-school children are malnourished, resources may be
adequate to care only for those who are most malnourished, or perhaps
efforts should be concentrated on children with malnutrition in their
first year, whose intellectual potential may be permanently reduced.

Death and disability due to complications of pregnancy and child-
birth is a serious problem throughout the developing world. If resources
will allow cnly 25 per cent of pregnant women to receive care, which
25 per cent should it be? In practice it is usually those who seek
medical assistance, whereas it can be argued that it should be the 25 per
cent whose health is most threatened by pregnancy and childbirth, and
that we must find means to select these and get them to ‘maternity
villages’ attached to hospitals.
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The concept emerges of a system for searching through the popula-
tion for those most in need, that is those already afflicted or those most
threatened (the ‘high-risk’ group duscribed in Chapter 9), and bringing
limited resources to prevent or overcome their special problems.

Dividing-up health resources in a population of 2,000

The village that will be considered consists of 2,000 people, and by
the standards of a developing country is exceptionally well served by a
medical assistant and an auxiliary nurse--midwife*. A community
development approach will aid in the identification of the rural
society’s need. An assessment of the identified need, the means of
satisfying it, and the consequences of this satisfaction will be an
appreciation of the whole issue. In the light of this approach their
health problem will be closely looked at.

! '
! '
EUROPE | | DEVELOPING | |
20% Age COUNTRY 15% Oid
| Years : People
!
f 60 r
' '
' :
1
g1 2 Subsistence [ ¢ | ¢ | Women in
30% 1 30% farmers or 20 20% | fertile
: wage earners : period
i :
I I
) 15 L

25% School children

Figure 15. Simplified population pyramids

Age distribution is very different from that found in Europe. Most
services and training programmes in developing countries are designed
to serve a ‘European-structured’ population — a peint illustrated in

*Unfortunately no satisfactory and generally accepted terminology exists.
These workers will have had around 2 years of training in both curotive and
preventive care. The word ‘nurse’ may be considered a synonymn for ‘medical
assistant’ in such circumstances,
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Figure 15, In this figure the population pyramid has been simplified to
aid in memorizing the figures. For comparative purposes, a European
type of breakdown of age distribution has been used, However, this is
unsuitable to other areas. For example, in many developing countries
the majority of so-called school-age children will be not at school but
working on the farms. A rought estimation of the size of the various
groups in each population is a necessary step in planning, even if this
has to be achieved by a sampie survey. There are likely to be 2—2%
times as many children in the under-five group in developing countries.
This very high proportion is due partly to the large number of births,
but also to the number of deaths, so that one-third of these children do
not pass on into the school-age group. It is also large because the popula-
tion is expanding rapidly. In the study village there are likely to be
350400 out of the 2,000 who will be children under 5 years of age.
There will be 400—500 children of school age. Women in the fertile
period will number 300400, and there will be a similar number of men,
the majority of wirom will be subsistence farmers as it is an agricultural
area. Lastly, there will be approximately 200—250 old people,

Health needs of various population groups

To the sick villager life is miserable but he believes and trusts that his
health may improve. Death, on the other hand, is final. A dramatic
change in the number of deaths in a village, particularly through the
removal of well-known killing diseases such as measles or whooping
cough, is more significant to him, and more noticeable, than a general
improvement in health. Since illnesses which are likely to cause ill-
health are also likely to cause death, the general health of the people
will be improved by preventing deaths. Prevention of death answers a
fundamentaly felt need in that it maintains and safeguards the family
unit,

The prevention of deaths should therefore remain the primary aim
of the health service. In a village of 2,000 tie following are likely to die
each year: 8 old people, 6 people in their working years or in the
school-age group, 1 mother, and perhaps 25-30 children under 5 years
of age. These various groups will now be considered.

The 8 old people. — Neither the old people nor their relatives are
likely to seek or expect medical care in an attempt to delay death.

The 6 people in their working years. — These people belong to the
group of greatest economic importance in the viliage. Their health is the
concern of the medical assistant or his equivalent, rather than the

65




PRIORITIES: THE DOCTOR’S DILEMMA

TABLE 9

Measures Taken by a Nurse—midwife to Overcome Maternal and Perinatal Mortality

Cause of death Prevention of death

Dispsoportion or mawprescatation | Referral to a hospital, or betler a ‘matcrnity
(hours ++)* village® will be necessary as the facilities and
experience of the nurse-- midwife exclude
local delivery. The midwifc may sometimes
diagnosc these in the aatenatal period. How-
ever, in practice this is rarely achicved at
present. Greater sttention 1o objective
mcasurements such as the woman's height
and the careful taking of obstctric histories
are usually needed, Those mothers who are
likely to have s normal delivery may be
cared for by the tmditional attendant if

she has seccived minimal training and is
supervised, In some societics these
traditiona) attendants also live with the
mother to help and support hier in the days
dfter delivesy, in a way that would be
impossible for the few trained midwives

Infections (hours +) Laocal, ~ The prevention of mataria and the
immediate treatinent of such acute infec-
tions as pncumonia in the mother. In the
newborn, the prevention or carly treatment
of umbilival sepsis and other acute nconatal
infections, and the prevention of nconatal
tetanus by giving the mother toxoid

during her pregnancy

Referral is needed for most of the antenatal
and pucrperal infections

Anaemia (hours +4++) Referral is required. The WHO Technical
Repoet an nutrition in pregnancy and
lactation {289} deprecates the administea-
tion of iron as a routine, If the midwife
can diagnose anaemia before symptoms
develop, she will need to use a routine
therapy designed Tor the common condi-
tions of that arca

Toxaemia and eclampsia Referral is necessary. Prolonged albuminuria
(hours +++) as a sign of toxacmia and pre-cclampsia

is not commonly found in West Africa. The
onsel of celampsia may be diagnosed only
by rclative hy pertension and albuminuyia
shortly before or at delivery. Routine

urine testing is, therefore, of limited valoe,
and if undertaken can be very time-
consuming

Haemoarrhage (lours +) Referral is noeded after *first-aid’ treatment

*The (hours +) or (hours ++) refers to the relative time taken by the nurse—
midwife if she is to preveat one death from this cause
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nurse—midwife, and they will not be considered further here, although
this group and its health are of great importance.

The one morher. — With this mother can be grouped 4 of the 30
children likely to die — these 4 representing the proportion of infant
deaths in the perinatal period Prevention of maternal and perinatal
deaths is the task of the nurse—midwife. She can achieve this either by
measures she undertakes herself, or by persuading the mother to attend
hospital, that is by ‘referral’. The survival and good health of the
mother is of course important also for her older children. However, in
communities where there is a long birth interval, it is unlikely that there
will be more than one other child under 5 years {Figure 102). Only
under the age of 5 years will the death of the mother have a serious
effect on the health of the child. The principal causes of maternal and
perinatal deaths in this village are listed in Table 9, )

Deaths from disproportion and malpresentation call especially for
preveniion. This will take up a fairly large part of the nurse—midwife’s
time in obtaining a history which may, however, be relatively quick if
her records are good end the mother has been seen for previous de-
liveries. With the standard of training that she will have received, one
must question and evaluate whether the amount of time that she may
spend on antenatal palpation will reveal sufficient information about
disproportion and malpresentation to make it worthwhile,

With respect to infections, this is a malarious area, and therefore by
giving monthly antimalarials the nurse can do much to improve mater-
nal heaith and reduce maternal and perinatal mortality at a low cost in
terms of resources. Certainly the antimalarials that she will give will be
a most effective use of her resources. In the management of anaemia
her resources can be expended less well. It is doubtful whether the
routine use of iron is to be recommended unless evaluation of local
anaemia in mothers has confirmed that this is due to iron deficicncy. In
some areas routine iron administration with or without folic acid may
oe desirable.

The early diagnosis of toxaemia may be difficult. Several hundred
samples of urine would have to be tested before an abnormality in one
would be discovered, and diagnosis through taking large numbers of
blood pressures will again be uneconomic of the nurse—midwife’s
resources. Maintaining maternal weight records may also be difficult.

Lastly, in the management of antenatal and postnatal haemorrhage,
the nurse can clearly play little part, and in this and other fields her
success will depend on the referral system and whether there are
facilities to move the mother to a hospital. Only too frequently the
hospital will be so far away and transport so difficult that transfer will
be unlikely.
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TABLE 0

Measures Taken by a Nurse-midwife to Prevent Infant and Child Deaths

Cause of deaths

Proportion

Prevention

Protein—calorie deficiency
(hours ++)*

12%

Local. By the use of a weight chart
supplied to every child, the nurse—
midwife can detect a failure of
growth which will precede the syn-
dromes of kwashiorkor and marasmus
by many months, By encouraging the
mother to give the children better and
more frequent food, and where nec-
essary by the use of food supple-
ments, she may bring about a satis-
factory weight gain. Referral will be
necessary only wherc there is persist-
ent izilure to gain weight adequately
and the nurse is unable to identify
the cause of failure to grow.

Protein—calorie deficiency may
sometimes be acute in onset, often
following acute infections sach as
measles and whooping cough. The
nurse—midwife will help prevent
these infections by arranging immuni-
zations, and will tzeat them in their
early stages at the UUnder-Fives'

Clinic

Pneusmonia (hours +)

12%

Local, The nurse—midwife will be
supplied with sulphadimidine and
antibiotics for administration in the
early stages of lower respiratory
infections of childhood. She will
need to receive continuing educa-
tion so that she can better distinguish
early pneumonia from a mild
respigatory infection

Diarrhoea (hours +)

12%
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Local. The nurse—midwife can play
some part in prevention, particularly
by improving the nutrition of
chi'dren, which will be shown by
their weight curves, In general,
however, prevention must await

the availability of improved sanitary
facilities, particularly piped water
supplies to each house,

Diarrhoea and dehydration. There

are good reasons for treating dehy-
drated children locally in a simple

way in the home or Under-Fives’
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TABLE 10 {cont.)

Causes of deaths Proportion Prevention

Clinic, The medical and sociological
reasons for this in West Africa are
likely to be as important elsewhere,
and will be given in Chapter 10

Meast2s (hours +) 8% Local. By preventive inoculation,
The nurse—midwife’s responsibility
may be to immunize or to see that
the mother and child attend on the
day the mobile immunizing unit
visits her centre, This and other
immunizations may be administered
by mechanical injector rather than
by syringe. She will know that »
specific percentage of those at risk in
her community need to be protected
1 if epidemics are to be avolded

Whooping cough (hours +) 5% Local. By preventive inoculation in
the first 3 months of life

Malaria (hours +) 8% Local, By giving pyrimethamine
monthly and making chloroquin

available whenever the child attends
with fever. In many areas of the
world conditions other than malaria
are responsible for anaemia, and this
contributes to mortality. Control of
this will also depend on local
preventive methods

Tuberculosis (hours +) 5% Local. By preventive incculation
early in infancy with BCG vaccine
by the immunization staff.

Smallpox (hours +) 5% Local, By preventive inoculation

Remaining co::ditions 30% Through her continuing in-service
training the nurse—midwife will
come to understand the management
of many of these conditions. Even

in those that have to be referred she
can supervise the treatiment of many
locally. Others, if common, she may
be able to prevent as, for example,
neonatal tetanus by immunizing the
mother

*As in Table 9 the (hours +) represents the ume faken to prevent one death.
Because death is so common in all these conditions, only one + has been given.
The nurse—midwife will have to spend more time in promoting better nutrition,
but this is immensely worthwhile, as better nutrition reduces the chance of death
from so many of these conditions
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An excellent method of overcoming some of these ditficulties is
through the development of a ‘matemity village’ close to a hospital,
where the mother can not only be under observation during the last few
weeks of her pregnancy, but can also be involved in health education
and preventive care.

The spectrum of disease associated with maternal and perinatal
mortality described here is that found in West Africa (39). Some differ-
ences are likely to exisi elsewhere. In most regions, however, the train-
ing of the midwife has been based largely on the Western spectrum of
maternal disease in which toxaemia and iron-deficiency anaemia pre-
dominate. As a result, much of her effort has been directed to such
questionable aciivities as the testing or urine samples and the distribu-
tion of iron tablets. It is doubtful whether the resources of her time and
those of the medical services spent on these activities are justified.

Suppose 80 women in the village cornmunity under consideration
give birth to an infant each year. The majority of these will experience
a pregnancy relatively free from disease followed by a normal delivery.
The services which the nurse-midwife can offer will have little effect on
their health or the outcome of pregnancy. Her main responsibility lies
in detecting the small number of mothers — perhaps 10 per cent — in
whom the complications of pregnancy are likely to occur and who will
usually need referral to obtain adequate care. Her second responsibility
will be in the field of family planning in most countries. Her approach
to this problem may be through adequate child spacing, using the
‘road-to-health card’ as described in Chapter 18, the objective being to
improve the health of the children rather than to limit the family size.

The 25--30 children who die under the age of 5 years. — The spec-
trum of disease described here is that of the early 1960s in West Affrica.
Since then it has changed; in particular smallpox is no longer a problem.
The argument is not, however, effectively altered. Seldem does a child
die «f a single condition; more usually two or more are combined.
Table 10 gives an approximate idea of some of the common causes of
death.

Comparison of Tables 9 and 10 demonstrates a considerable differ-
ence between the prevention of most maternal and child deaths. Most
maternal deaths require hospital resources if they are to be prevented.
Most child deaths can be prevented in the village by a nurse—midwife
with vaccine, simple therapy and equipment, with the skills to use
them.

THE NURSE-MIDWIFE

Traditionally, the female worker has been trained largely in the field of
midwifery, and within the limitations of her training has striven to help
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rural mothers, The emphasis on midwifery has been in response to a felt
need in the local community for care in the antenatal period, and to a
lesser extent durng delivery, and also for the care of the mother in
obstructed labour. The community know that a woman with severe
haemorrhage or obstructed labour will almost certainly die, and such
women are brought to hosrital even by the population in group C in
Figure 12 who usually do not make use of hospital services. Just as long
as the doctors stay within their hospitals, they will see and help these
mothers but fail to respond to the many other needs of the community.

Her function and training !

The functions of the nurse—midwife need to be reconsidered, Her
training can only be limited in scope, and her resources at village level
will‘remain small. These resources could, however, be more scientific-
ally deployed, and her training redesigned to give her skills which are
more applicable to the needs of a rural society. Much more of her time
could be spent with the under-fives, and also in helping the mother to
maintain adequate birth-spacing through family planning. In these
activities she will remain largely self-sufficient if given adequate super-
vision and repeated teaching. She can probably prevent the majority of
deaths in children under five within the confines of the village. Because
of the advances of science she can be more effective than the best
trained doctor of 30 years ago. She will retain her function as a mid-
wife, but greater emphasis will necd to be placed on the criteria by
which the ‘at risk’ pregnancy can be recognized by her and the mother
removed to the maternity village or hospital.

This retraining and redeploying of resources linked with the health
centre and sub-centre make good sense, both economically and also in
building up the strength of the family and community. The process of
health education and the mother’s and child’s understanding of disease
will come about through the nurse—midwife in the village more readily
than through the sophisticated hospital. Just as national leaders in
many developing countries are laying fresh emphasis on the wholesome-
ness of village life, so in the medical sphere, maintaining and improving
the health of the rural society must be emphasized as a function of
members of that society, Unfortunately, only a few documented
examples of this approach exist (6), (252), (134), (314), and yet these
are the most promising pointers to how the health and well-being of
rural societies may be rapidly improved. The doctor holds a key
position. Only as and when the doctor recognizes and respects the
nurse—midwife working in the rural area as an essential colleague
through whom the greater part of medical care can be provided
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(Chapter 20), will the rural society come to respect and trust these
workers.

TRAINING PROGRAMMES

If this simplified comment on the health of a community of 2,000 even
approaches a true statement of what is happening, and it is accepted
that ti.2 teaching of medicine must be with reference to the needs of
the community, then the balance of training needs to be shifted heavily
towards solving the problems of community child health, Some
countries now recognize child health, along with surgery and medicine,
as one of the three major specialities required by their medical under-
graduates. In others, a year or more of the training of a large proportion
of their doctors is spent in study of child health. These longer periods
of training should prepare the doctor to be more effective in the fre-
quent situation in which around 50 per cent of aii ius work is among
children. However, this emphasis on child health in the medical curricu-
lum is still limited to a few countries which have appreciated healthy
children as their most valuable asset. A planning cycle for educational
programmes has been suggested that needs to be followed in an ever-
changing situation (31) {Figure 16). This approach is different from

/ Set educational

Evaluation of objectives
performance acecording to the

\ roles to be filled

Design educational
programme to
meet objectives

Define the roles
of health personnel

Figure 16. Planning cycle for educational programmes

that currently in use. The role (and function) of health personnel needs
to be scientifically studied. From this, well-defined educational objec-
tives can be set and suitable programmes designed. The success of these
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programmes will be reexamined as the roles of the health personnel are
redefined in a rapidly changing society.

If medical services through auxiliaries are to be available for whole
populations, statements such as the following, written by a doctor in
the Congo, will become more commonplace: * . . . assistant nurses often
with two years or less of secondary training, plc.s two years’ nuising
training. With experience and informal instruction over the years, they
become competent for example at cross-matching blood and giving a
transfusion without supervision, coping with most minor surgery, and if
pressed major surgery. During my recent leave, these assistant nurses
successfully performed nine lower segment Caesarean sections and re-

lieved four strangulated hernias. This may not be ideal, but lives are
saved, and there is 2 shortage of doctors in all rural areas’ (168). If the
doctor is to become involved so closely in a team with auxiliaries, this
must be recognized from the early days of his training. A Ghanaian (4)
describes how, during his training in Russia, he was involved early in the
course in a period of nursing patients. The subjects given in this course
included ‘basic nursing care, removal of bed pans, cleaning and steriliza-
tion of instruments, nursing of very ill patients. .,. ’. This and similar
experience in the training he believes were of considerable value to him
in preparing him to be involved in the further training and supervision
of a health team largely composed of auxiliaries. In Deamark, medical
students may undergo a rather similar experience, as in their vacation
periods, during their period of pre-clinical studies, they are strongly
encouraged to undertake nursing duties.

New approach

A new approach to the training of doctors which is being attempted
now in a number of countries runs into many difficulties. Just as the
airport and parliament buildings must be prestigious, so must be the
teaching hospital. The new medical school will recruit largely expatriate
staff, chosen for their skills as anatomists, neurologists, surgeons, and so
on, coming from a variety of developing countries. They all consider
their own education to be the best and try to pass this on to their
student. Under such circumstances, one professor found considerable
resistance to community medicine. (142) (Table 11), The ‘blue’
opinions of many expatriates are strongly reinforced by the immediate
consumers, the urban-educated elite civil servants and others, many of
whom have experienced ‘fee for service’ hospital-based medical care

during time spent overseas.
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TABLE 11

Medicine, Red and Blue*

2?2? Right {blue) Left {red)

How important is community | What is it? Vital

medicine in the curriceium?

What can medicine give the Their needs are economic Much

rural peor?

Should student’s training We must maintain standards Radically

be different? and comparability

How imporiant is rural Complete waste of time Essential

field-work?

Should there be bonding? Infringement of liberty Why not. the cost of
their enucation is
borne by the poor

Docior’s car? Megcedes VW

Responsibility for whom? Patients who request For those who ask and

our services those who don’t

Medical School to train Doctors Whole health team

whom?

Is teaching hospital Yes Modify district

essential hospitals

Conditions costly to Let’s be a centre of Compassionate

treat” exceflence palliation

Shouid writing basic Gram described his stain Yes '

English texts be an in about 1880. No need
important academic to do it again
activity?

*Freely adapted from King (142)

Private practice

Any remarks on the subject of private practice are likely to be
resented by the vast number of doctors in many developing countries
who earn most of their salary through private practice. A great many
doctors maintain their families by a few hours’ private practice while
giving their services free or almost free during the morning hours.

Private practice unfortunately concentrates doctors in the cities and
is open to many abuses. The doctor in private practice usually acts as an
individual and is seldom part of a weil-constructed health team. If a
doctor is to divide his time between service in a clinic, administration,
teaching, research and private practice, then at least one of these will be
inadequately undertaken, If there is to be greater equality of oppor-
tupity for what services are available, then that absorbed into the
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‘private sector’ must be limited. However, both the doctors and those
politically vocal are at the present time the main beneficiaries of a
system of private practice and resistance to any change can be expected.

Probably each country will find its own solution and abolition of
private practice by decree is unlikely to succeed. Interesting develop-
ments are taking place. In Rajasthan, (North India) junior hospital
doctors have been on strike in 1972 against their consultants being
involved in private practice. In both Cuba and China, junior doctors
have pressed those senior to them to limit their salaries.
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CHAPTER §

Care of the Newborn

Many children sicken and die during the perinatal and neonatal
periods in the developing countries. These are periods of great
emotional significance. The delivery of the mother and the birth of the
child are subject to more beliefs and supeistitions than any other period
of life,

GENERAL OBSERVATIONS

Morbidity may be particularly sinister during this period because of its
long-term effect in later life. A good example is the newbom infant
who develops an acute infection of the head of the femur, with involve-
ment of the hip joint. In the rural society of a developing country, such
an infant may show insufficient evidence of serious illness to prompt
the parents to seek help from a medical assistant or a busy doctor.
Equally. the severity of the condition may be overlooked by medicat
workers until the process has reached the stage at which the head of the
femur is irrevocably damaged so that even if the infection is halted, the
child will grow up with a destroyed hip joint in a society where walking
is essential. problems with his toilet will be embarrassing and a limp will
make farming difficuit. Until a satisfactory level of confidence in the
health service is achieved many children with treatable congenital
abnormalities will be hidden away due to the feelings of ‘guilt’ that
such children commonly inspire in their parents. Even more serious is
the possibility that failure of adequate physical growth in the early
months of life may be associated with impairment of the potential
intellectual development. The brain grows rapidly at birth, at the rate
of 1 mg per minute, and any limitation of growth of the individual is
tikely to influence the growth of the brain, and presumably also of the
intellect.

In Chapter 3 a division of health care was suggested and the need to
consider the total child population as the denominator was emphasized,
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with the possibility that children at special risk should receive a larges
proportion than the general pcpulation of any services that are avail-
able. In considering the care of the newborn, such a division is even more
necessary. The facilities for care of the newbom in developing countries
have often been divided up as follows:

facilities for newborn care

babies born in the maternity hospitals

Relatively efficient care may be provided for infants during their stay in
hospital. However, if the facilities available can be divided up to reach
as many of the childrer in the community as possible, they will have a
far greater impact in reducing morbidity. A more appropriate division
of services in developing countries should perhaps be:

H facilities for newborn care

all the babies born in the community that can be reached

In the rural society, close contact between the mother and the
young infant is crucial; the mother is a source of warmth, humidity and
nourishment and emotional support. In the Western society, this role is
often oveilooked, and during the last 50 years the infant has been
removed from his mother and placed in another cot or even in a separ-
ate nursery where warmth and humidity are perhaps less well con-
trolled, and where breast-feeding is expected to depend on the clock.
More recently the tide has turned and the newborns have been movea
back beside their mothers where they belong. The importance of close
contact in developing that relationship which is so vital for the first
years of life has been rediscovered. This close relationship is even more
important if the baby is to survive the hazards of infancy and childhood
common to all developing countries. We are now beginning to appreci-
ate the depth of the emotion of ‘longing to belong’, and that if this
sense of ‘belonging’ can be established early in the first hours and days,
the effect will be long-lasting and of importance throughout life.

The perinatal and neonatal periods can be influenced more readily
by simple yet expert care than at other periods. In the village of Imesi
in Nigeria, West Africa, Miss Woodland, a nurse with training in mid-
wifery and community work. leading a team of five local nurses and
supported when necessary by the Wesley Guild Hospital, 25 miles away,
reduced the neonatal death rate by 1966 to less than a hird of the
figures prior to 1957 (Table 12).

Study of these figures shows that the neonatal and infant mortality
fell dramatically. No doubt circumstances other than the presence of
H this team played a part; for example, a road was built to the village,
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TABLE 12
Child Mortality Rates, Imesi lle, Western Nigeria
“Priorto  1962-1965 1966 1966
1957 (2 years) {1 year) | (UK}
Still births/1,000 total births 41 364 21.7 15.3
Neonatal deaths/1,000 live births 78 219 222 129
Infant mortality /1,000 live births 295 72.0 48.1 19.0
1-4 years mortality/1,000
alive at that age 69 28.1 18.9 0.84

secondary schools were established, and there was an increase of pros-
perily in the area. But the continuing high mortality in surrounding
areas suggests that Miss Woodland and her team, using simple and well-
established methods of child care, played a major part in the reduction
in mortality at Imesi.

If perinatal and neonatal care is to be planned on a community basis,
special attention must be given to the following:

(1) Matemal health and antenatal paediatrics.

(2) Infection after birth.

(3) Delivery and the environment of the child in the first weeks of
his life,

(4) Nutrition in the early months (considered in the chapter on
breast-feeding).

MATERNAL HEALTH AND ANTENATAL PAEDIATRICS
Causes of low birth weight in infants

The diet of the mother during pregnancy is vital for her own health and
that of her child. However, the idea held in many communities and by
many doctors that the size of the infant at birth depends on the
amount of food eaten by the mother cannot yet be substantiated. Only
in conditions of extreme rtarvation, when amenorrhoea is common and
pregnancy unusual, such as may exist during sieges, does under-nutri-
tion lead to a smaller infant. In general, the size of the infant correlates
well with the height and size of the mother, and perhaps most closely
with her heart size (118). The size of the mother depends not only on
genetic factors, but also on her own diet in infancy and childhood, and
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also surprisingly on her age, as in malnourished communities growth is
no! completed until the age of 18 or 19 years and mothess are com-
monly pregnant at 17 years. This 2 major reason for the small babies of
primiparous mothers, and also for the infrequency of caesarean or
instrumental deliveries (11). The size of the infant at birth therefore
depends on the early diet of the mother, rather than the diet during
pregnancy. The smaller size of babies in less developed countries is due
to many factors causing dysmaturity rather than premature birth. [t is
suggested that up to the age of 32 weeks the Indian foetus is similar in
its growih to the American foetus, and only then grows more slowly
(93).

Malaria

Malaria is a major cause of low birth weight in Africa, and one of the
easiest to prevent. During pregnancy, an alteration in the normal
immunological mechanisms of the mother diminishes her previously
well-established immunity to malaria. A proportion of mothers develop
a heavy infection of the ptacenta which results in macroscopic changes,
the malarial pigment present making it darker in colour. The malarial
infection of the placenta is more commeon in the first and early preg-
nancies and less frequent in mothers of high parity, presumably due to
increased maternal immunity, There is clear evidence that babies bormn
of mothers with infected placentae are lighter in weight than those born
of mothers whose placentae are normal. Malarial attacks during preg-
nancy may also induce abortion and premature delivery,

Falciparum malaria is an established cause of low birth weight in
areas where it is endemic, and the giving of monthly or weekly tablets
of antimalarials is an important step in antenatzl care. In a study involv-
ing 400 mothers (185) the weight of babies born to mothers who had
had regular monthly doses of pyrimethamine was compared with that
of babies whose mothers had not had regular antimalarials, but only
chloroquine when they attended with fever. The birth weight of child-
ren born to those mothers who received regular pyrimethamine was 157
g (5% oz) greater than those born to mothers who had not received
regular pyrimethamine. This result suggests the need for giving regular
antimaladals to all mothers in areas where malaria is still endemic. For
economic reasons, if these drugs are to be used widely, monthly
administration (50 mg of pyrimethamine) is to be preferred, although
as in other fields further cost—benefit studies will be required before a
final decision can be made cn the merits of weekly over monthly
therapy.
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Anaemia

Anaemia in pregnancy is common in the tropics and is a frequent
cause of premature labour. In holo-endemic areas malaria, together with
a secondary folate deficiency, and frequently an iron deficiency, is the
likely cause. In non-malarious areas iron deficiency can be the principal
cause; this is probably due both to poor iron intake and to hookworm
infestation, although the high iron content of many tropical soils and of
the foods grown in them suggests that protein—calorie malnutrition
may limit iron absorption. Satisfactory programmes to overcome
anaemia, both in mothers and in their young children, are hampered by
the lack of satisfactory equipment for measuring levels of anaemia.
Electric colorimeters currently available have proved unsuitable because
of high expense and difficulties in standardization and maintenance,
Probably the methods most likely to prove satisfactory at health
centres, for use with both mothers and children, are fow-cost micro-
haematocrit methods which are currently being developed. A standard-
ized treatment is needed for each region. In the individual child the
success of this would be checked by the microhaematocrit, and only
those who failed to improve would undergo further investigation.

Other causes of low birth weight

The serious effect of smoking during pregnancy in reducing the birth
weight is now well established and will increase in importance with
urbanization, Other chronic infections, such as urinary infections and
parasitic infestations, may also prove to be important. The effects of
maternal smoking during pregnancy are still discernible when the child
is aged 7 years. He is likely to be 1.3 cm shorter and be 4 months
behind in reading (61),

As in other societies, premature delivery, frequently for unexplained
reasons, is an important cause of low birth weight also in developing
countries.

Co-operation between paediatricians and obstetricians in the
antenatal period

One field for co-operation between the paediatrician and the obstet-
rician is the routine giving of tetanus toxoid to all mothers in areas
where neonatal tetanus is common. This is proving to be the most
practical method of preventing neonatal tetanus. Three injections are
required at monthly intervals; the last must be given at least 5 days
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before the birth of the child. Only a booster will be required in future
pregnancies. Two tetanus toxoid injections will prevent 80 per cent of
cases, and complete protection can be expected from three injections
(239). At first, to achieve a high level of cover, a campaign may be
undertaken, but eventually most ot these inoculations should be given
as a routine measure in the antenatal service.

The health of the baby in the first few months of life will depend to
a large extent on effective co-operation between the obstetrician and
the paediatrician. The paediatrician will be concerned that all mothers
with chronic diseases, such as, tuberculosis, leprosy and renal disease
are identified as early in their pregnancy as possible, so that they may
receive treatment and that when the child is born the paediatrician is
forewarned of the mother’s condition, Where this co-operation exists,
the paediatrician will hope that all mothers delivered by midwives and
doctors will autoinatically receive the ‘road-to-health’ chart with teach-
ing on the importance of this record and how it will last their children
through the first 5 years of life. On this any problems that have arisen
in pregnancy will be recorded, so that the paediatric services are fore-
wamed. Co-operation will also lead to the mother in rural areas being
attended by the same nurse-midwife during her pregnancy and in later
years, with the effect of interlinking the health services given to the
mother and her child. The paediatrician will be concerned to ensure
that when the mother is again pregnant, she brings her previous child io
the clinic, so that it receives adequate attention during the dangerous
period associated with the birth of a sibling. For this reason, the
Under-Fives’ Clinic needs to be run in close contact with the antenatal
clinic, to enable both the mother and her previous child to receive
attention on the same visit, given where possible by the same nurse—
midwife, Similarly, both the paediatric and obstetric staff, knowing the
common birth interval in the community, will wish to maintain and
extend this, and encourage the mother to space her births well.
Facilities need to be available for family planning. Details of the way in
which the health and weight chart may be used as a record system for
family planning are described in Chapter 18.

BIRTH AND THE FIRST DAYS OF LIFE
Paediatrician—obstetrician co-operation
The paediatrician’s responsibility during this period will vary. In some
areas he will take over entire charge of the newborn, as in Europe and
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North America, where the obstetrician desires the paediatrician’s assis-
tance from the moment of birth. He will be responsible for resuscita-
tion following a caesarean section or mechamuically assisted delivery.
Such close involvement in the care of the infant has many advantages in
those areas in which the level of staffing is sufficient to make it feasible.
However, such involvement of the paediatrician carries one serious dis-
advantage. The obstetrical officers, during their training, may gain
insufficient experience and training from a paediatrician in the care of
the newbom, and this should be guarded against in all such units. When
they leave the large hospital to staff small hospitals in the country, they
are unlikely to have the same close co-operation with the paediatrician
as in city hospitals. The need for effective co-operation through a team
approach is repeatedly stressed in this book, but this is seldom more
important than in the perinatal period. Here the team must include
doctors responsible for maternal and child care, medical assistants and
particularly their nursing colleagues. Weekly meetings to discuss the
perinatal deaths and disorders can be particularly helpful in training and
creating understanding within the team.

Measures taken immediately after birth

The staff concemed with the infant immediately after birth will pay
particular attention to the following procedures.

Timing of birth

Should resuscitation be necessary, it will be important to know the
exact time of birth, so that resuscitation can be undertaken if natural
breathing fails to be established. Incidentally, in some Asian com-
munities accurate timing of birth will be a valuable record for horo-
scopic purposes.

Treatment of eyes

The eyes should be swabbed immediately on birth of the head. In
areas where gonococcal ophthalmitis is a problem, 1 per cent silver
nitrate drops should be instilled into the eyes (Crede’s method). Silver
nitrate should be used only if it can be freshly prepared each week and
the old material discarded. Unfortunately, these drops may themselves
produce a chemical conjunctivitis. Pencillin has also been used, but this
is difficult in most smaller hospitals as the nenicillin drops must be
freshly made up and stored between use in a refrigerator.
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Sucking the baby out

For this a soft Nylon* or polystyrene catheter is needed, which may
be attached to a glass chamber. An alternative is the use of old pencillin
bottizs. Soft nylon tubing is introduced after a hole has been drilled
with a cork borer.

In most developing counties this apparatus may be made in a local
technical school, or in the hospital, and large numbers are necessary, so
that they may be used only when sterile. They may be suitably steril-
ized in a polythene envelope (Figure 17). These simple techniques are

Figure 17. A simple apparatus for sucking
mucus from the infant's nose and mouth

| —

Polythene bag
for stertlisation

better than mechanical suction which may be too violent for the tender
mucous membrane of the infant’s nose and mouth. In addition to suck-
ing out the pharynx, the nostrils must also be cleared, as it is only
through the nostrils that the newbom baby can breathe during the first
month or so of life.

* Available from Portland Plastics Lid., Basset House, Hythe, Kent, Great
Britain
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Delayed clamping of the cord

Immediately after Lirth the baby may be momentarily suspended
upside down to drain liquor from the stomach, but thereafter he should
be placed on the same level as the uterus, or slightly below, so that he
may receive blood from the placenta. Up to 100 ml of blood can be
received by the baby in this way. This is particularly important in
countries where anaemia is frequent since the blood is a further source
of iron for thc infant. It is not enough to wait until pulsation of the
cord finishes, as the pulsation of the cord is only an indication of the
baby’s own heart action, and of blood being pumped from the baby.
Clearly drainage from the placenta will last longer than this. If possible,
clamping of the cord should be left until the baby has taken several
good breaths and until at least 2 minutes after delivery. In many
societies, tying of the cord in any way is discouraged until after delivery
of the placenta itself and medical workers too need to be patient.

Tying the cord

The traditional methods of tying the cord, using tape or thread, are
unsatisfactory in some infants. Either the cord is poorly tied, or be-
cause of the contraction of an oedematous cord, serious haemorrhage
may result. For this reason, methods have been developed involving the
use of either metal or plastic clamps, or some form of rubber band or
ring. A low-cost system is shown here in which a small section of rubber
transfusion tubing is used. If the right size cannot be obtained, special
tubing* can be bought.

The tubing is first slipped on to the clamp (Figure 18a). The clamp
is then put on the cord, and the portion of rubber ring is slipped from
the clamp on to the cord (Figure 18b) and the loop of string cut and
removed (Figure I8¢ and d). The tubing must be of good quality
rubber as if it is perished, it may not be effective. Note that 1%%--2 inches
of cord should be left free, in case there is any hemiation of abdominal
contents into the cord (especially important in African children). The
tubing will not slip off the cord, and this eliminates the danger of
haemorrhage. Bleeding from a young infant is particularly dangerous.
One ounce (30 ml) of blood will appear as a stain only a few centimetres
across, and although this may represent 10—-20 per cent of the child’s

*Medication tubing (Amber), 1/8°" bore, 1/16" wall, from Al Medicals, 1649
Pershore Road, Birmingham 30. Onc metre costs 25p, and 200 can be made from
ene metre
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blood, the nurse may well not appreciate the danger of this level of
blood loss from an infant.

Figure 18. A simpie reliable but economic method of ‘tying’ the umbilical cord

Resuscitation methods

Wherever babies are regularly being delivered, simple apparatus for
resuscitation is essential. The need to ‘plan ahead’ is never more neces-
sary than in preparation for the first few minutes of life. If relatively
simple equipment, facilities and skills are available during this danger-
ous period, mortality can be considerably reduced. All labour wards
should be equipped with the following simple apparatus for resuscita-
tion for the newborn (16).

1 Mucous catheter (rubber, open-ended, 15 French gauge — FG)

1 Funnel

1 Nasal catheter (rubber, open-ended, 8 FG)

3 Endotrachesl tubes (sterile, disposable, 12 FG)

1 Curved st..:ie (for stiffening endotracheal tube in difficult
intubations)

3 Suction catheters (sterile, disposable, 6 FG)

1 Magill infant’s laryngoscope with spare bulb and batteries
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Nalorphine, vitamin K or Vandid to be used sublingually when
infant is shocked

1 Ventilatory bag (Penlon*)

2 1 ml syringes with needles

Adhesive tape

Scissors

1 Oxygen cylinder with flow meter

1 Water manometer or a simple form of resuscitator with safety
valve and rubber bag

It is essential to have somewhere to put the baby, where it can be
kept warm, and where the person responsible for resuscitation can be
seated. The best place for this is a shelf fixed to the wall, with a
cupboard beside it which contains all the essential apparatus, and can
be locked. This should be on the operator’s right, and the flap of the
cupboard should let down to form a table on which the necessary
instruments can be placed (Figure 19). Above the table, on the wall
behind it, there shouii be simple instructions about the routine of
resuscitation, If electricity is available, a movable light, with a 100 watt
bulb which will supply both light and warmth, should be placed
immediately over the table. Fixed to the wall there should be a simple
plastic water manometer (16), through which oxygen can be bubbled.
Oxygen is connected by plastic tubing of a suitable bore through a ‘T’
to the laryngeal tube. From the T-piece a plastic tube descends to a
depth of 40 cm in the water manometer (Figure 2¢0). Hence if there is
any obstruction to the flow of oxygen down the laryngeal tube, oxygen
will then bubble through the water as sorn as the pressure ia the
laryngeal tube rises above 40 cm. A small ".ole is cut in the side of the
plastic tubing just proximal to where it onnects to the laryngeal tube,
By placing a finger over 'his hole, the ,xygen is connected dizectly o
the laryngeal tube, The finger is placed momentarily over the hole and
then released, so that the baby receives intermittent respiration under
controlled prescare.

Even the most junior membear of the obstetric staff and the midwives
should be familiar with the technique of this procedure, and all the
apparatus required for it. To make this possible, they should all have
ample opportunity for training in the intubation «f stillborn infants, so
that everyone present at the birth will be capable of intubating and
sur~lying oxygen to a baby with evidence of asphyxia. As well as
checking the equipment, the staff should turn on the light, so that the
cotion blanket in which the baby will be placed is thoroughly warm.

*Penlon equipment available from Longworth Scientific Instrument Co. Ltd.,
Abingdon, Berks. The Cardiff Box No. 50312 is a complete box including

laryngoscope
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Figure 19. A shelf attached to the wall on which the baby is placed after delivery,

this is warmed by an electric bulb underneath or an overhead lamp. The

operator sits on a high stool or stands. All the resuscitation apparatus is within
easy reach

e tan sy naley

eHOLE
EJ for fingertip
i occlusion

ENDOTRACHEAL
TUBE MANOMETER

Figure 20. Diagram showing a simple plastic water manometer through which
oxygen is bubbled. When the baby is respired with this method, the pressure in
the system cannot exceed the depth of the tube in the column of water. For
inflation of the unexpanded lung, the tubde is pushed to the bottom of the column
{40 cm of water pressure). For ventilation of the expended lung 10 em of water
pressure is used {reproduced from Barrie, 1963, by courtesy of the Editor, Lancet)

All children who are limp or filled with meconium should be laryngo-
scoped and sucked out or, if the cords are open and flacid, intubated.
Reliance may also be placed on the Apgar score.
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Protection against hypothermia

The frequency of hypothermia in tropical areas has only recently
been recognized. It occurs not only in the newborn, where it is well
recognized in temperate climates, but also in children suffering from
malnutrition. The most likely cause is that less care is taken to wrap up
small babies at night. Staff and the mothers often do not appreciate
that hypothermia is a hazard, even in a tropical environment. Low-
reading clinical thermometers* (Figure 21) should be available in every
maternity unit. Only by using these thermometers will the frequency
and importance of this condition be recognized. Unfortunately, they
are difficult to obtain in many developing countries, although they
should be standard medical equipment.

35.6°C

Fahrenheit

Figure 21, Low-reading clinical thermometers, essential equipment in
all tropical hospitals for children

In some regions hyperpyrexia of newboms may arise in very hot
weather. A modified ‘desert cooler’ consisting of an electric fan behind
a wet screen may be a simple but satisfactory method of cooling.

The risk of hypothermia will arise in any institution where babies are
separated from their mothers, and particularly if there is a drop of
temperature at night, or during a cool season, or when bathing in cold

*Available from E.C, Smith & Sons Ltd., 13 Oldfields Road Trading Estate,
Sutton, Surrey. All thermometers for rectal use should have a blue tip
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water is allowed Infants kept close to their mothers are unlikely to
suffer from hypothermia.

If the temperature is taken shortly after birth as a routine, the
possibility of imperforate anus will be excluded.

Infection in the newborn

Most infants are born healthy and uninfected in rural areas of
developing countries, and yet during the first few months of life they
will be in danger of developing a number of infections. Much of the
neonatal mortality prior to 1957 in the village of Imesi was due to this
(see Table 12), A better understanding of how infection occurs in this
age group has made it possible to prevent these infections, particularly
those due to the staphylococcus. These methods of preventing infection
cost less than those currently in use, many of which can be abandoned.

Prevention of umbilical stump infection

The umbilical stump normally becomes infected with the organisms
in the child’s environment within hours of birth, and will pick up any
virulent staphylococci or Escherichia coli that are on the hands of the
child’s attendants. Among ways by which the umbilicus and the rest of
the skin can be colonized. infected dust droplets, droplets from the
nose and mouth of the carrier, and direct contamination of the skin are
all likely, However, the hands of attendant staff provide the main route
of staphylococcal infections from the environment to the infant.
Armed with this knowledge, it is possible to set priorities in measures to
control infection in the newborn infant.

Agents applied 1o the stump.—First priority may be on the routine
for the umbilical stump. A varety of agents may be used. The most
effective are the aerosol sprays, but these are relatively expensive, and
may be so efficient that the umbilical cord does not separate quickly.
An umbilical cord that remains attached for more than a week will
worry mothers in a developing country, making the method unaccept-
able, because the neonatal service will become unpopular. A cheap but
adequate method is the use of 0.33 per cent hexachlorophene* dusting
powder on the umbilical stump, particulary if this can be supplied in
small individual containers or envelopes separately sterilized so that
several infants do not use the powder from the same container. A

*Hexachlorophene, like many other useful substances, is toxic in high

concentrations: in a 0.33 per cent powdered use around the umbilical stump it is
perfectly safe (323)
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further method, which is quite satisfactory, is the use of a 1 per cent
aqueous solution of gentian: violet to paint the umbilical cord. Alter-
natively, brilliant green and crystal violet paint (BNF) in 50 per cent
alcohol dries more easily. These dyes, however, are likely to stain linen
and clothing and everything else. No dressing is needed. Binders are
costly, may conceal umbilical sepsis, and if put on soon after birth may
inhibit respiration, as the child starts to swallow and air enters the large
intestine, Mothers are often fearful to touch the binder put on by a
aurse or doctor.

Washing facilities for the attendants. — Since it is the nands of
attendants that are responsible for carrying organisms, washing facilities
must be widely availabie — not easy to arrange in countries where a bar
of soap is precious and water scarce. Drying the hands also presents
problems. A communal towel is a dangerous source of cross infection,
Paper towels are expensive, but offcuts from newspnaper may be used.
An attitude of mind on the part of the staff needs to be developed
which ensures that no baby is ever ioiiched without the hands first
being washed. Further protection is provided by the use of a suitable
antiseptic; the only one that is fully acceptable is hexachlorophene as a
3 per cent solution. There are many reports on the effectiveness of this
preparation in cutting down the spread of infection (24). This strength
is safe on adult skin, but nothing stronger than 0.33 per cent may be used
on infants.

Reduction in the number of staff handling the infant. — As far as
possible the number of staff who handle the child should be reduced to
a minimum, Newborn infants will soon share the organisms carried by
the mother. If they are kept in a nursery, they may be handled during a
week by 10-20 staff members who will be handling also many other
babies. As mentioned later, the baby should be beside the mother,
preferably in bed with her. The mother can do all the necessary feeding
and care, and once delivered nurses should rarely handle healthy new-
borns. Unlike European girls, young mothers in developing countries
are experienced with babies. Even when primiparae, they are highly
competent in their breast-feeding and general care if only encouraged.
Society should be educated to limit the number of relatives who handle
small babies, both in hospital and after discharge. Such advice is
particularly needed in areas of India where grandmothers believe they
gain merit by bathing the infant, and will happily do this twice a day.
The old practice of frequent or even daily baths has been shown to be a
potent source of infection and is unnecessary. Meconium and blood are
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removed with sterile wool at birth. The vemix acts as a protection and
should if possible be left to be absorbed. If the mother stays in hospital
for 4 or 5 days, she should give the baby the first bath under the
supervision of the nurse just before they go home.

If these steps are taken, then relaxation of other widely employed
anti-infective measures is possible, and expense involved in the use of
hexachiorophene can largely be made up by the reduction in expense in
these other fields. In particular, the use of caps and masks, hair-nets for
nurses, scrubbing brushes for the hands (but still needed for the nails),
gowning techniques and exclusion of students and parents from the
nursery have all been shown to have no effect on the rate of nasal
colonization and infection rates amongst the newborn (24).

The one disadvantage of relying heavily on hexachlorophene in the
prevention of infection is that infections with Gram-negative organisms
may become more frequent.

The environment of the child

Sudden death has occuried in early infancy from the beginning of
time. When it takes place at night, the mother thinks that death was
due to her lying on the baby. This explanation was readily accepted in
the last century by medical workers, and appeared to be confirmed by
the absence of gross post-rnortem findings. These deaths were called
‘overiaying’ and, in an attempt to prevent them, it was commonly
taught that children should always be put in separate cots and not
allowed to sleep in the same bed as the mother. The separation of
mother and child did not, however, prevent these deaths, and during
the last 20 years ‘cot deaths’ have received quite intensive study. Patho-
logical and epidemiological investigations suggest that one common
cause is an acute fulminating respiratory infection. Pathologists believe
that the proportion due to suffocation by overlaying is less than 5 per
cent.

Separating the baby from the mother, moreover has serious dis-
advantages which probably far outweigh any advantage. There are three
major advantages in keeping the infant and his mother together.

Warmith and moisture

Sleeping next to the mother, the baby is kept naturally warm, and it
is known that without such warmth babies are in danger of developing
hypothermia,

91




CARE OF THE NEWBORN

Suckling

The baby who sleeps apart from the mother is less likely to suckle
through the night, and because the mother’s breasts are not frequently
emptied, she is likely to wake up early in the morning with congested
and slightly painful breasts. Every time this happens there may be a
decline in her output of breast milk. Before long, the supply may be
too small for her infant. In most villages in developing countries the
infant sleeps with his mother and suckles through the night without
waking either. Substantial quantities of breast milk may be obtained
while the infant and mother are sleeping. The separation of the baby
from the mother may be an important reason for the decline in breast-
feeding in the more developed countries, a reason that has received
little attention.

Close physical contact with the mother

For many years it has been known that low birth weight babies in
later years will do less well in school and have more problems than
heavier infants. Until recently, this has been largely blamed on the
direct effects of prematurity, but the suggestion is now being made that
many of the later difficulties of these babies may arise from the lack of
stimulus that the mother received immediately after birth from the
close proximity of her baby. Without this stimulus a close and satis-
factory mother—child relationship may not develop adequately. This
has recently been studied by a number of workers (13), and they make
a point of ensuring that even the most premature baby is regularly
handled by its mother, even if she must handle it within the incubator,
Studies in animals show that the first few hours after birth are crucial
and separation in that period may lead to complete rejection or poor
maternal care. Studies in mothers suggest that those separated from
their babies immediately after birth handle them less well and show less
affection. The mother in America, when she is first presented with her
newborn infant goes through an unconscious regular pattern of be-
haviour, in which she touches the baby first with her fingertips and
then with the palms of her hands. She wishes to see the baby’s eyes
open, and to look directly at his eyes (144). Another study (237)
illustrates a further possible advantage of close physical contact with the
mother. Groups of newborn babies were exposed to a number of sounds —
those of recorded heart sounds, a metronome ticking at 60 per minute,
and songs. Babies who could hear the recorded heart sounds went to sleep
more quickly, and gained weight more satisfactorily, than babies either
hearing no sounds or hearing either of the other two — the metronome
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situation in which he was before birth, and is more likely to be con-
tented and satisfizd, and perhaps more able to accept the vast increase
in stimuli which assails him after birth.
For many people, the need of the infant for the mother in develop-
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infant is perhaps less obvious. The extreme examples may be czted
where in one hospital in Asia and one in North Africa the premature
infants were kept separate from the mothers. After 3 or 4 weeks’
intensive care, the staff were a little surprised that the mothers were no
longer willing to accept their babies and take them home. These
mothers had experienced no physical contact with their childicn, and
had hardly seen them during their stay in the special care unit. As a
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TABLE 13

Comparison of Survivals by Birth Weight between Birmingham (20)
and Imesi, Nigeria

Birth weight Stiltbirths/1.000 Neonatal deaths/ Mortality 1-12 months/
5] total births 1,000 rotal births 1,000 total births
Birmingham  [mesi | Birmingham Imesi | Birmingham Imesi
-1,000 448 429 93t 750 118 1,000
1,000 436 — 612 200 64 444
1,500- 192 95 224 211 37 286
2.000- 87 47 77 49 18 103
2,250- 46 14 36 13.7 19 1
2,500+ 106 229 6.8 15.2 8 38
All weights 221 27.2 15.8 249 9 54

result, their instincts of love and mother care had not been developed,
and even if they had taken their babies home the chances that they
would have survived are perhaps remote. Due to the difficulty of
follow-up, few attempts have been made in developing countries to
discover whether children nursed in ‘special care’ or ‘premature’ units
have managed to survive. In one institution where such a study was
undertaken, where there is an excellent programme for the hospital care
of premature infants, with survival rates comparable to those in North
America, a follow-up showed that 70 per cent of the infants discharged
from the premature nursery were dead within 3 months (298). Miss
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Woodland (Table 13) showed how simple sympathetic care in a village
mud-block dispensary, from which the mother can maintain close ties
with her community, can give excellent chances of survival for low-
wight infants. Sophisticated and expensive services can be justified
only when many more low birth weight infants survive beyond the first
year than were shown in this study.

Table 13 records the survival by weight of children in Imesi. The
figures are compared with those published for 91,656 births in Birming-
ham in 1951-55 (20). The infants in Imesi were mature ‘light for dates’
which in part explains the lower neonatal mortality rates between
2.000-2,500 g in the neonatal period. Much of the credit for this must
go to the team of Nigerian locally trained nurses.

Nursing position of the infant

The position in which the infant is placed is important. If he is
nursed in a position with the knees drawn up and the face to one side,
preferably on a cellular cotton blanket, he will go to sleep more quickly
and cry less. This position is satisfactory for the infant to breathe, safe

A — — . A e S ey
sy R Ly o R T T
Aoy P e ) -y — ¥y —
o Eladh H - ~7r -
(7 i ] A
h + - P L Y ey
bl T 2 g fedrd -, _lr ,-..--_-’I':-:}?
- - At . o ,_,;’ oy
S 4 : AT id
Y ('_,‘; Pote @ : 5 “_i.. ]
?F.J',',z,’- -
R —_ - /’ —— rl" . .
-~ : P
“FITE S - TEZE
. “ P
N v FEEE ',
] - ] - 27
- i . J
dtd’ Sy B2, 4 27/
'_Pi-"", 'Fﬁ R
-t - L
PN e i i . =t et
2 "ll:-‘njf = 5 pont N, = dilagy g
(3 o T | N i Pt T
Y - 4 o N g e RE R A &
- L 1] B o L L e gy 1 0 0 oy S il
e A g - T . ff.’-"':-._ f et ---: ] — = p—

Figure 22. Fi i iied position for nursing of the newborn, lving on a ceilular cotton
blanker

from the possibility of inhaling vomit, and approximates more closely
to the position in wutero (Figure 22).

Special care units in developing countries

Special care units, or as they were then called, units for premature
babies, developed in Europe and North America at a time when the
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neonatal mortality had already been reduced. By then low birth weight
babies had become the largest cause of mortality in this age period. In
temperate climates, one of the first needs was to supply these small
infants with 2 warm atmosphere, as the temoerature in the homes from
which they came was usually low, and cold injury was likely to arise.
Earlier generations in Europe had maintained the warmth of the infant
by close bodily contact with the mother. This danger of cold injury was
particularly great in the badly heated homes of the poor, where the
majority of low-weight infants were born. As well as warmth, these
infants required extra humidity, since raising the temperature of the
rooin led to a decrease in the moisture content of the air. A minority
also require tube-feeding for a period of days or weeks, and for a very
few oxygen might be lifesaving. In these societies the child who is
artificially fed usually fares as well as the one who is breast-fed. Main-
taining the mother's breast-milk supply is i:ot essential to the survival of
the infant. and the objective of the special care unit in Europe or North
America is the production of a healthy, sturdy infant weighing 2-2.5 kg
(4%2-5% 1b), obtaining milk either from the mother or more usually
from a bottle.

A different problem presents in developing countries. Infant mor-
tality is still high, particularly in rural areas. The baby is almost entirely
dependent on his mother for everything, and this dependence lasts for
well over a year. The likelihood of survival through the first 3 years
depends on a close emotional and physical relationship being estab-
lished between the mother and her child. The visible and most vital part
of this relationship is successful breast-feeding. Outside observers may
believe that breast-feeding is easily established and maintained, but if
the mother is disinterested, as when she has had puerperal depression,
tins will not happen. Artificial feeding on the other hand is dangerous
or impossible in most developing countries, except for the small minor-
ity of the population who live in large cities and have all the require-
ments for artificial feeding described in Chapter 6. In developing
countries, 1o take the child off the mother’s breast is equivalent to
signing his death sentence. In other words. the low birth weight infant,
in common with all infants in developing countries, must be breast-fed
if he is to have a chance of survival. Of 20 infanis artificially fed in the
Punjuab. only one was surviving at the age of 2 vears. This means that
special care units cannot and must not be patterned on those in the
Western world where artificial feeding produces no major difficulties. If
special care units are to be anything other than show places prolonging
the survival time of small infants, then arrangements must be made to
breast-feed all the infants they house.
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Objectives of special care units

The objectives of special care units for low-weight infants in develop-
ing countries may thus be defined as:

(1) establishing close ties between the mother and her infant and
achieving complete suckling at the earliest opportunity; and

(2) training the mother in the care of her low-weight baby. In
particular she should be taught what steps can be taken to minimize the
chances of infection, and what symptoms can be expected should
infections arise, so that she may seek help at the earliest opportunity.

The criterion of success in a special care unit in Europe or North
America is measured partly by the proportion of babies from differing
weight groups who survive their time in hospital. A similar figure in a
developing country, as already stated, is meaningless, and a special care
unit in these tropical areas must aim at a follow-up for at least 6
motiths.

‘At risk’ infants in developing countries

Apart from newborn infants at risk for conditions recognized in
Europe and America, some additional hazards should be noted.

Oiphans

The orphan with no mother to breast-feed him has little chance of
surviving unless there is another woman able and willing to suckle him,
or there are nursing and medical staff prepared to teach and supervise
the family caring for him, week by week. A full-cream miik powder
may be beyond the purchasing power of the family. If no source of an
infant milk is available, the orphan can be reared on a skimmed milk
(10 volumes), oil {2 volumes) and sugar (1 volume) mixture, as long as a
preparation containing vitamins A and D is given. The ingredients are
mixed in the ‘dry’ state without water and can be stored for 2—3 weeks
in a tight-fitting container. Some doctors employing this mixture have
used up to twice as much of either sucrose or oil to isicrease the calorie
content of the mixture when the child is over 3 months old, depending
on the local availability of these ingredients.

Whatever milk is used, feeding should be done with a cup and spoon,
or alternatively with a traditional feeding cup in countries such as India,
where these exist. Maintaining a feeding bottle in a hygienic condition
is not feasible in rural societies or the less prosperous city areas of the
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developing countries. Due to difficulties in artificial feeding and the
deprivation infants may receive from too little handling, orphanages are
a low priority. Where possible, a relative should be taught how to care
for the child at a nutrition rehabilitation centre, and then carefully
supervised by the local Under-Fives’ Clinic as she attempts to rear the
child on artificial foods.

Visible congenital abnormalities in the child

An infant with any major congenital abnormality, such as a
meningomyelocoele, is unlikely to survive, and the mother will not wish
it to live. However, mothers may be very anxious about infants born
with naevi. Infants born with cosmetically serious skin conditions that
could be effectively treated later may not survive because of the
attitude of the society towards them. For this reason, surgical treat-
ment needs to be undertaken early whenever feasible.

Mother’s illness

As described in Chapter 6, acute (breast abscess, phenumonia,
typhoid) or chronic (tuberculosis. leprosy) maternal infections are no
bar to successful breast-feeding and are not an indication for taking the
infant off the breast. The successful care of infanis born to mothers
:with chronic illness will involve measures to encourage breast-feeding,
such as maternal food supplements. The problems of attempting to
teach the mother to botile-feed her infant will almost certainly be
greater than the *drain’ on her body of suckling her infant.

Twins

In some areas of the world, twinning may be two to three times as
common as in Europe. Among the Yorubas in Nigeria (146), for
example, it reaches a level of 10 per cent of pregnancies in mothers over
parity 7. Twins, because they start life small and may have to share
their mother’s breast-milk supply, are at a considerable disadvantage,
particularly when they are born to an elderly mother. A careful watch
needs to be kept on their weight charts from an eaily age, so that
supplementary foods can be given when necessary. Twins are a source
of special beiiefs and superstitions. In some areas twins are so feared
that they were destroyed even less than 50 years ago. The literature on
twins is now extensive, and health workers caring for them need to
know the local child-rearing beliefs.
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Jaundice in the newborn

In tropical countries, too little is known about jaundice in the neo-
natal period. Among the reasons for this are early discharge from
hospital, the lack of follow-up, and the difficulty of identifying jaun-
dice in a dark-skinned child.

Jaundice in the first 24 hours is particularly significant if Rh or ABO
incompatibility is 2 problem, but where infection or glucose-6-
phosphate dehydrogenase (G6PD) deficiency is the main cause, jaun-
dice may be serious when it develops later.

Neonatal infection is the first cause that must be suspecied in any ill
and jaundiced neonate. Rhesus incompatibility is uncommon in Africa,
and is also seldom found amongst American blacks (241). Other factors
that may be important include haemoglobinopathies, and particularly
deficiency of glucose-6-phosphate dehydrogenase (221).

In rural areas whete bilirubin estimations are difficult or impossible,
the icterometer™® (Figure 23) has proved to be useful. It is now used as a
check on clinical assessment in Great Britain. Due to pigmentation, this
instrument may not be satisfactory on the skin. However, firm pressure
on the mucous membrane of the gum will force out the biood. This
simple instrument can then be used on this blanched mucous mem-
brane, and serves to identify children whose jaundice is reaching danger-
ous limits. Once identified, they may then be referred to centres where
bilirubin estimations and exchange transfusions are feasible.

Icterometer [ Serum Bilirubin | Ma® Indirect
2 5.55 8.7
2 1.5 12.11
3 0.8 14,58
3 12.31 17.31
¥ 4 15. 73 21.8
4% 19.06 26.8

Figure 23, The icterometer

Immunization during the newborn period

Bacillus Calmette-Guerin (BCG) vaccination is essential in the new-
born period, In countries where smalipox stil exists, this should also be
*Available from Thos. A, Ingram, Santon Works, Prescott Street, Birmingham 18
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given in the newborn period, and it is possible that in the future the
first dose of triple antigen may also be given in this period. As the
newborn period is the first contact that the medical services have with
the baby, and sometimes with the mother also, good use of it must be
made both in giving immunizations and in teaching the mother and the
relatives the need for regular attendance at the Under-Fives® Clinic. The
mother will receive the ‘road-to-health’ card, and health education may
well centre round this card.

Unattended births

Births away from all medical facilities will be those most in need of
help. In what way the medical services can help these infants and their
mothers will depend on the environment and other circumstances.
Certainly facilities should be available designed to encourage mothers
giving birth at home to bring or send their infants to be seen by a
medical worker as soon after birth as possible.
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CHAPTER 6

Breast-feeding and the Difficulties
of Artificial Feeding

BREAST-FEEDING

Breast-feeding has great emotional associations. This may be
the reason that in spite of its enormous importance in infant nutrition,
it has been the subject of so little scientific research and observation. In
10 years the Journal of Tropical Pediatrics published 303 articles:
among these 69 were on the subject of nutrition, but in only 13 did the
title suggest that the content of the article in any way referred to
breast-feeding. Hitherto, most medical writing has been undertaken by
men. As more articles are written by women, perhaps this subject will
receive increased attention as in one excellent review of the subject
(108). Breast-feeding has some marginal advantages in an affluent and
educated home. One is the stightly lower incidence of infective disease.
A possible more important long-term advantage is the prevention of
arterosclerotic disease later in life which may be influenced by the early
ingestion of cow’s milk protein (62). Breast-feeding is essential in the
rural homes of developing countries. In the past in the UK and now in
Asia and Africa doctors appreciate that if a child is not breast-fed, it
will die.

Breast-feeding and the national economy

The need for a new approach to halt the decline in breast-feeding has
renewed emphasis (128). Three main reasons are stressed.

(1) The developing countries in which breast-feeding is on the
decline see a change in the type of malrutrition towards the ‘marasmic-
diarrhoea’ syndrome. This occurs in the first 18 months of life, at a
time when the brain is actively growing, and carries with it the inherent
dangers to the intellectual development of the individual.
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(2) On a national scale, nutrition planners now question the wis-
dom of politicians permitting the entry of salesmen of imported infant
foods. Even when these foods can be produced within the country,
their economic pricrity may be low. In most developing countries there
is a protein ‘gap’. Artificial feeding will widen this gap even more, and
encouraging breast-feeding needs to be a prioritv for the economist as
much as for the nutritionist in their efforts to clos= this gap, Developing
a miik industry should not be placed high in a nation’s list of priorities.
It will do little to close the protein gap as cow’s milk is displacing
human milk. In some countries, excessive bottle-feeding is leading to
future obesity, while in others there may be an insidious malnutrition
of the child which is being bottle-fed. Among the poor toc much of the
already stretched family food budget may be spent on the purchase of
an expensive artificial milk. All artificial milks are similar in their suit-
ability for infant feeding; however, the most expensive milk frequently
outsells the others, the producers spending more on subtle advertising.

(3) As described later in this chapter, and in Chapter 19, a reduc-
tion in the period of breast-feeding is associated with a shorter birth
interval. Those countries in the developing world in which breast-
feeding is fully maintained have a lower rate of population growth than
those in which artificial feeding has become the rule.

Duration of breast-feeding

This chapter will deal with those aspects of breast-feeding which are
of particular concern to a doctor working in a rural society in the
tropics. As most doctors come from families and cultures where breast-
feeding is maintained for no more than 6, or at most 9, months, the
word ‘prolonged’ has crept in o describe the 2 years of breast-feeding
which is probably the ‘normal’ period for Homo sapiers as a mammal. A
distribution curve for the duration of breast-feeding in a rural society
(163) is given in Figure 24. The duration of breast-feeding in this group
of village women is representative of societies in which cow’s milk plays a
limited part in infant feeding. Among the 291 mothers, the mean
period of breast-feeding was just under 24 months, ana the majority
discontinued breast-feeding when their infants were between the ages of
21 and 27 months. Only a few stopped before the infant had reached
15 months, while a further few continued almost to the child’s third
birthday. In this society, no domestic animal suitable for milking can be
kept, partly because of trypanosomiasis and also because of the lack of
suitable animal foodstuffs.
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Mean
23.2 months

% of mothers

9 12- 15 18 - 24- 27- 30- 33-35
Duration of breast feeding in months

Figure 24. Study on duration of breast feeding in 291
mothers in a West African village

32.4 17,0 35. &

Figure 25, Cycle of pregnancy and laciation in women in West Africa

A more detailed study of the records of these mothers, their pre-
gnancy and subsequent breast-feeding was made, and from this a profile
of breast-feeding in this community (192) was constructed by taking
the average for the various periods { Figure 25).

Figure 25 shows how pregnancy follows on lactation with an interval
of at first 24 months and with later pregnancies 5 months. Mothers
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breast-feed if they have successive pregnancies for approximately two-
thirds of their fertile period, that is, they are breast-feeding for perhaps
14 years compared with a total of 1-2 years in the few European
mothers who breast-feed their babies.

Breast-feeding and birth interval

Among the studied group, the median interval between births was 34
months. This is reduced to approximately 17 months if the baby is
stillborn, or dies soon afier birth. In the diagram there are gaps repre-
senting periods between the end of breast-feeding and the time when
the mother became pregnant again. This finding was a surprise to those
involved in the study, as the majority of mothers when they finished
suckling stated that this was because of their pregnancy. Yet the next
baby was not born until more than 9 months after that date. Clearly
these mothers who menstruated irregularly, and frequently had pro-
longed amenorrhoea, would not know they were pregnant until the
third or fourth month after conception; when they said they were
pregnant they meant that they had finiched breast-feeding, were again
cohabiting with their husbands, and hoped they were pregnant. In this
and some other traditional societies there is a taboo that inhibits coitus
during breast-feeding. As a result these societies achieve a satisfactory
birth interval of 3 years, producing moderate-sized and well-spaced
families (317).

Milk production
The mother’s reflexes
In the mother, two reflexes are responsible for successful lactation.

Prolactin reflex. — The prolactin reflex is the main hormonat influ-
ence in milk production. In this, sucking by the newborn leads to
impulses passing from the nipple areola up to the vagus nerve to the
anterior pituitary, which leads to secretion into the circulation of pro-
lactin, responsible for the secretion of milk (130) /Figure 26a).

Lerdown reflex. — The second reflex is known varicusly as the
let-down reflex, the draft reflex, or the milk-gjection reflex {Figure
26b). For all those concerned with mothers in the early stages of estab-
lishing lactation, it is essential to appreciate that this reflex is psycho-
somatic, with a physical component which can be powerfully influ-
enced by the mother’s emotions. The physical component of the let-
down reflex is again through the infant sucking the areola. The impulse
passes up the vagus nerve, but on this occasion it is passed to the
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posterior pituitary which releases oxytocin into tiie blood stream. The
action of the oxytocin is on the muscle cells or myo-epithelial cells of
the alveola, squeezing milk out of them an propelling it down to the
terminal lacteals where it is easi'y accessible to the infant. It is this
reflex that can be so easily disti:rbed in the ;arm ward by a * :range’
mitker, or in the mother by a sudden emotion:l shouk, which :1as been
well known to dry up a woman’s m:ik. Conversely, a girt who has grown
up amongst woinen satisfactorily suckling their infants, will have the

Pituitary
Anterior Posterior

\ _

T \
— ) }
i !
Prolactin Qxfl‘:o;"
i in
Vagus __,.| th blood Vagus

nerve

e

Milk producing
alveolus

Lacteal ="y ‘oepithelial

cells

@ PROLACTIN @ LET-DOWN
REFLEX REFLEX

Figure 26. {a) Diagram showing prolactin reflex and how this is produced;

fb) the let-down reflex, highly sensitive to the mother’s emotions

freproduced from Jelliffe, 1967, by courtesy of the Editor, Journal of
Tropical Pediatrics)

confidence that leads to an unimpaired or even an enhanced let-diown
reflex. The mother feels this draft or lei-down reflex as a prickly sensa-
tion in the breast and its presence is a reassurance to her of the success
of breast-feeding. She will notice that when she is about to breast-feed
the baby, the milk may start to drip from her breasts, and soon after
she has started breast-feeding from cne breast, milk may be discharged
quite powerfully from the other brzast. Soon after delivery, she may
also experience uterine cramps at the time of breast-feeding, because
the oxytocin which has stimulated lactation also acts on the smooth
muscle of the uterus.
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Suckling: the infant's reflexes

The sucking of the infant is only a small part of the total suckling
process which includes the following stages. The mother’s breast on the
infant’s caeek is 2 stimulus that leads to the ‘rooting reflex’ by which
the infant’s head tums to the side on which the nipple is felt, the
mouth opens and the nipple is drawn into it. The process is illustrated
(200) in Figure 27. In Figure 27a it will be seen that the nipple is being
sucked into the mouth. The sucking is assisted by the tongue (b}, which
draws the nipple deep into the oropharynx. Once the nipple is deep in
the oropharynx /c¢) the infant starts a rhythmic movement of the
mandible {d) which applies pressure to the lacteal sinuses under the
areola. This leads to the expression of the milk. Similarly, when a cow
is milked by hand (Figure 28}, the milker’s thumb presses on the lacteal
sinuses.

The process of suckling needs to be understood if medical workers
are to help the mother prevent cracked nipples and a breast abscess. In
a mother whose nipple does not protract well, there is a likelihood that
the baby may press with his gums not on the ldcteal sinuses behind the
nipple, but on the nipple itself; this is particularly common in a primi-
parous mother. The resulting trauma to the delicate nipple may resuit
in a painful crack frequently only visible with a magnifying glass. This
crack is liable to infection which may spread back into the breast. As a
result of the failure of suckling, the breast is already partly congested,
and the distended ducts are an ideal site for the multiplication of
bacteria, leading to an inflamed and tender breast, and the first stages
towards a breast abscess. Fortunately, if well managed at this stage with
antibiotics and stilboestrol (5 mg once only by mouth, or for short but
speedy action by intramuscular injection) to relieve congestion, breast-
feeding may be successfully re-established.

The ability of the average baby to suckle is high immediately after
birth, and then wanes for a period of houis. The baby should therefore
be put to the breast as soon after birth as possible, both for the reassur-
ance of the mother and because the act of suckling promotes the resolu-
tion of the uterus. The mother needs to be taught that as her baby
sucks, she is likely to experience some abdominal pain due to ¢ontrac-
tion of the uterus. The suckling of both breasts early in the puerperium
is critical in establishing successful breast-feeding. African mothers have
a natural ease and ability to express milk directly into the mouths of
infants initially too weak to suck. Sucking stimulation, however, has
been shown to be the best galactagogue, and the only effective method
of increasing the milk supply. Artificial sucking stimulation either by
manual emptying of the breast or with the use of a machine, has been
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(a) (%)

UPPER GUM

NIPPLE‘

TONGUE

AREQLA

LOWER LIP

Figure 27. Infant’s milking action, wrongly called ‘sucking’. (A) The nipple is

drawn into the mouth by the buccinators and the sealing action of the lips.

(b} The tongue thrusts forward over the lower gum. (c) The tongue is rapidly

drawn inwards, bringing the nipple behind the gum edges. (d) The jaws bite and

. cause the gums to nip the breast on the areola, behind the nipple, and over the

collecting sinuses (reproduced from Naish, 1956, by courtesy of Lloyd-Luke
Lrdj
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Figure 28. The arrows indicate the point

at which farmer’s first finger and thumb

apply the first pressure in milking (re-

produced from Naish, 1936, by courtesy
of Lloyd-Luke Ltd)

recommended as a method of increasing milk yield where the infant
cannot suck. In a study of over a thousand neonates (236), the observa-
tion was made that infants on true self-demand feeding showed the
most rapid weight gain and were nearest their birth weight at one week,
In the African baby who is allowed unlimited suckling, little or no
weight is lost (268). Unlike infants in Aberdeen, and elsewhere in
Europe and North America, African infants show a steady gain of
weight from the first day [Figure 29). The same was seen in the major-
ity of infants in the village of Imesi, and frequent feeds from as soon
after birth and for as long as the baby wishes is physiologically sound
advice. Initial suckling usually occurs more easily if the suckling reflex
has not been inhibited by medication given to the mother in labour.
Those infants permitted to suckle soon after birth took significantly
leS, time to establish feeding, and lost significantly less weight than
those who did not suckle for the first 24 hours (74).
Suckling has been shown to be the most effective method of decreas-
ing the amount of soreness felt by mothers {eedir:z ineir infants. The
'nost unlimited suckling allowed to the baby in rural societies of most
~eloping countries is beneficial both for the mother and her infant.
i «.ept in extremely hot climatic conditions, unrestricted breast-feeding
is an adequate source of fluid, and sweetened water from a bottle is a
real deterrent to successful breast-feeding. The absence of the need for
thumb-sucking is another of the benefits for the infant. The method of
frequent suckling and the upright position of the baby when carried
probably explain the great infrequency of any regurgitation by these
infants,
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Thumb-sucking which is common amongst European children is
rarely seen in the African village, except in orphaned children No
doubt the uninhibited suckling available to most African children over
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Figure 29. Average weight gain or loss after birth, comparison
between Gambian and Scottish babies (reproduced from Thompson,
1966, by courtesy of the Editor, Lancet)

the age of 2 years provides adequate oral satisfaction. One study (145)
of adult smokers found that those who could successfully give up smok-
ing were weaned later than those who were unable to give it up, suggest-

ing that the experience of longer periods of suckling may have advan-
tages to the adult,

Coiupuosition of human miik

There is variation in the composition of milk from species to species.
from mother to mother in the same species, between one part of the
day and another, and early or late in a period of suckling. Among
nursing mothers, the largest variation occurs in the fat and calcium
content. Other nutrients show much less variation, unless ihe mother is
on a deficient diet. A study of the milk of mothers of different ages at
the seventh day (11) showed (Figure 30) that milk from many older
mothers was less in volume and contained rather less fat than milk from
younger mothers.
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Figure 30a shows that the majority of mothers aged 1519 years
were secreting more than 400 mi of milk by the seventh day of lacta-
tion, while among mothers over the age of 30 years relatively few could

produce this amount.
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Figure 30. {a) Effect of maternal age on the volume of milk produced on
the seventh day after delivery in 509 Aberdeen primiparae. (b) Effect of
maternal age on the fat content of milk produced on the seventh day
after delivery in 509 Aberdeen primiparae {reproduced from Hytten and
Leitch, 1963, by courtesy of Blackwell Scientific Publications, Ltd)

Figure 30b shows that a higher proportion of the older mothers
secreted milk with less than 4 per cent of fat, and the total secretion
was less than 300 mi. The infant born to the mother aged over 30 years
is likely to receive too little milk of low fat content, and therefore
obtain too few calories and later develop marasmus. These studies were
confined to primiparous mothers, and it is likely that the multiparous
mother may perform better when she reaches the age of 30 years,
although from the author’s experience the old mother of high parity is
not so effective at breast-feeding as her younger sister, and the
infant of the older mother who has had 7 pregnancies is more likely to
show an unsatisfactory weight gain (192). One study showed 2 high
proportion of marasmus in infants born of elderly high-parity mothers
(79).
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Colostrum and transitional milk

In the first 3—-6 days the milk secreted by the breast consists of
colostrum. It is yellowish in colour, transparent and contains more
protein but less sugar and fat than milk. The globulin content is high,
and in some species of animals, such as the cow, much of the protective
antibodies is passed in the colostrum to the young at this stage. This is
not so in human species. The infant is itself born with a high store of
protective immunoglobulins received through the placenta and smaller
amounts of antibodies sre absorbed from either the colostrum or milk.

Although immunoglobulins are poorly absorbed by the human
infant, they still have an important local protective function and may
be recovered from the faeces. For example, antiviral antibodies may
inhibit the effectiveness of poliomyelitis vaccine, and therefore presum-
ably polio virus, by preventing the virus from multiplying. There is
evidence (124) that it is the poliomyelitis-neutralizing antibody in
human milk thai is responsible for the low (40 per cent) success in
immunizing with oral poliomyelitis vaccine in tropical areas. Antibodies
10 E. coli traverse the infant’s intestinal tract without appreciable
change, affording probably some protection against coliform infections
~ to breast-fed infants (137).

Mature milk

The speed at which the young animal grows is reflected in the type
of milk that is produced. Mouse milk is high in protein and minerals,
and the suckling mouse doubles its birth weight within a matter of
days. Cow’s milk contains more protein and ash than human milk and
the calf grows more quickly than the human baby. There is also some
difference in the type of protein present in human milk; the casein
content is only a sixth of that of cow’s milk, but the whey-protein
content is higher. The amino acid contents of the two milks are similar.
However, breast-fed babies 112 days old have a mean serum concentra-
tion of albumen significantly higher than that of infants fed on evapor-
ated milk (82). As already mentioned, the fat or lipid content of
breast-milk varies from individual to individual, and also in accordance
with the time when the milk is taken off. The first milk secreted by the
breast is low in fat and for this reason appears rather watery. Unfor-
tunately, in many cultures this suggests to the mother that the milk is
watery and therefore unsatisfactory for her baby, and she may not feed
it to him. In some areas of South America, this observation of watery
milk has led to the belief that cow’s milk is stronger and better than
human milk. The composition of lipids depends on the diet of the
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mother, and the fatty acid pattern of hurnan milk resembles that of the
maternal diet eaten during the previous few days. The bulk of the lipids
is formed by triglycerides. Linoleic acid, the only fatty acid known to
be essential for the infant, is considerably higher in human than in
cow’s milk.

Carbohydrates. — Lactose is the principal carbohydrate in milk.
Compared with other disaccharides, it is relatively insoluble, and slowly
digested and absorbed from the intestines. Its presence in the intestine
stimulates the growth of micro-organisms that produce organic acids
and synthesize many of the B-vitamins. Human milk contains 13 times
as much laciose as cow’s milk, and also a small amount of nitrogen-
containing oligosaccharide. This type of sugar is important, as it
stimulates the growth of Lactobacillus bifidus, an organism which
breaks down lactose into lactic and acetic acids, and produces the acid
reaction of the intestinal contents of breast-fed infants. This acidity is
believed to interfere with the growth of many pathogenic organisms.
Recent studies (34) suggest that the large quantities of iron-binding
protein, particularly lactoferrin, have important bacteriostatic functions
which may be neutralized by the medicinal use of iron salts.

Mineral contents. — The major mineral contents of human milk are
potassium, calcium, phosphorus, chlorine and sodium. The iron and
copper required in blood formation are present only in traces, and
anaemia is well recognized as a result of children subsisting on a diet of
milk for too long. One of the striking differences between h*.man and
cow’s milk lies in the mineral composition of the two milks. As with
protein, this can be linked to the more rapid growth of the calf. The
additional nitrogen and mineral in excess of requirements lead to a
high load of solutes that have to be disposed of through the infant’s
kidneys, a serious disadvantage in tropical countries where urinary out-
put may be diminished due to loss by other routes.

Vitamins. — Milk is an important source of vitamins, all of which are
present in the milk of a mother consuming a satisfactory diet. The
vitamin A level in breast milk is affected by the quality and quantity of
the diet, and is generally much lower in tropical than in temperate
countries. When the level is unusually low, xerophthalmia can develop
in the breast-fed baby, bui this is uncommon. Of the other fat-soluble
vitamins, vitamin D is present in sinall amounts, and unless the infant is
exposed regularly to sunlight some supplsmentation with vitamin D is
necessary for breast-fed babies if radiological rickets is to be prevented.
A poor intake of the water-soluble vitamins in the maternal diet is
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quickly reflected in the breast milk, and the addition of ascorbic acid,
riboflavine and thiamine 1o the diet results in an increased level of these
substances in the milk. Ascorbic acid may be low in breast milk in
certain seasons when little fresh vegetable foods are available. This is
impertant, because a severe shortage may lead to scurvy and also
increase the liability of a megaloblastic anaemia arising from a defici-
ency of folic acid. The thiamine content of breast milk in areas with a
high incidence of infantile beri-beri has been found to be low, due to
insufficient maternal intake. In areas where milled rice, unfortified with
thiamine, is the major staple, infantile beri-beri is still not uncommon
and unfortunately may go unrecognized.

Volume of breast milk produced

Little information on the volume of milk secreted in tropical
countries at different stages of lactation is available. Table 14, taken
from work in the Pacific (212) suggests, however, that the volume of

TABLE 14
Volume of Milk in m! Expressed from Papuan Mothers after no Suckling for
10-12 Hours
Area Age of infants fmonths}

6-11 12-17 18-23 24-35
Waropen 170 140 85 -
Ajamaroe 195 150 130 125
Chimbu - - - 80
Total number of mothers 37 51 44 37

(High individual values were recorded: 400 ml at 12 months, 250 mi at 20
months, 380 m! at 30 months, 105 ml at 51 months)

milk secreted continues higher than was at one time believed, and that
towards the end of the second year the child may be getting half as
much milk as at the age of 6 months, when it may have been his only
source of food. The amounts of milk shown in this table are low for a
period of 12 hours but the amount manually expressed is unlikely to
reach the quantity that the baby actually can suckle in this period.
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The WHO Expert Committee on nutrition in pregnancy and lacta-
tion (289) suggested an average yield of 850 ml per day to be adequate,
and the adequate suckling could be best judged by satisfactory growth
of the infant during the period when he was exclusively breast-fed. This
growth can be assessed only by measurement, the only practical
method being weighing and plotting the weight on individual weight
charts (Chapter 7). A gain of 800 g (* 20 per cent) per month during
the first 6 months of life, or a doubling of the birth weight by the end
of the fourth month of life, can be regarded as satisfactory, but is a
high standard which many infants cannot achieve. A more practical
criterion is that babies who gained less than 500 g in any 4-week period
in the first 3 months of life, or 250 g in any 4-week period in the
second trimester, are likely to be malnourished later (192). Maternal
undernutrition does not greatly affect the protein and lactose concen-
tration in the milk, but the fat and other constituents may be consider-
ably lowered and the total volume decreased.

Successful lactation

There is a distinct psychological difference between the unrestricted
almost unconscious suckling as practised in traditional cultures in which
feeding is freely allowed and encouraged to continue for 1%4—3 years,
and the ‘token’ breast-feeding, with usually restricted periods of suck-
ling over a few months, as practised in most countries in Europe and
North America. There is ample evidence that the early experience of
suckling, particularly in the animal world, will affect later behaviour in
a long-term way. How this can be interpreted for man, and its signifi-
cance, is uncertain.

To understand why breast-feeding is relatively successful in develop-
ing countries as compared with the industriatized countries, the atti-
tudes and child-rearing beliefs commeonly found in the latter must be
considered. Just as strength is considered as a basic attribute of manli-
ness, so fertility linked with an ability to breast-feed successfully are
considered basic attributes of the woman. The earliest memory of a girl
in a developing country may well include suckling from her mother,
and during all her childhood she has been surrounded by relatives and
others breast-feeding their infants. These early experiences are likely to
be important; they are very different from those of a girl in an indust-
rialized society who will not remember being breast-fed and may well
grow up without ever seeing an infant at the breast. When the girl in the
developing country has her first baby, she will be surrounded by rela-
tives and friends who have successfully breast-fed their babies, and she
herself expects to do the same.

113




- — ]

BREAST-FEEDING AND THE DIFFICULTIES OF ARTIFIClI 4. FEEDING

Maternity wards ~ help or kindrance?

Does the maternity ward, usually situated in an urban hcespital, have
aajor influence against breast-feeding (128)? No one will argue against
the need for a greater proportion of births in developing countries being
undertaken in hospital. Howevar, there is a real need to study the effect
of such deliveries on the attitudes and success of mothers in breast-
feeding. In such investigations, assistance from sociologists is required.
While the objective of the maternity department is chiefly in the safe
deljvery of the mother of a healthy child, and little emphasis is put on
promoting breast-feeding, these wards may play not a small part in
producing marasmus later, due to the mother having difficulties in
establishing successful laciaiion. it may be impossible to overcome the
adverse emotions in the mother, produced by the strarge envirocnment
of a ward compared with her own home. However, these need to be
examined, and measures undertaken which will enhance her confidence
in her own ability to suckle her infant successfully. Unfortunately, the
newborn infant falls between the two specilities of obstetrics and
paediatrics, and so coften the responsibility for the care of the breast
and the instruction of the mother in successful methods of breast-
feeding are not clearly defined between the obstetrician and the
paediatrician. The crowded, regimented, unprivate atmosphere of the
usual maternity ward means that the mother has limited time to receive
individual advice and guidance, even if anyone really knows what to
advise. Still in many countries her baby is separated from her and put in
a nursery — an extraordinary and inhuman travesty of obvious physio-
logical and psychological needs. Perhaps it is not surprising that the
mother js anxious, apprehensive and uncertain. The difficulties that
arise have been summarized in Figure 31 (128). It will be seen that due
to the mother’s anxiety, the let-down reflex may be inhibited, and the
child responds to his hunger by crying, and in this way further increases
his mother’s apprehension. Too often the result will be that the over-
worked nurse or midwife makes the immediate diagnosis of ‘not enough
milk’ or ‘milk does not suit the baby’, and either the baby is removed,
or at best a temporary bottle-feed is given. The effect of this bottle is to
further diminish the mother’s confidence and to encourage the baby to
accept more easily the milk which is so often oversweetened.

Breast-feeding at night

In tropical countries, there are almost 12 hours of darkness, and for
most rural societies no means of artificial lighting cheap enough to be in
general use are available. During most of the hours of darkness, the
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mother and child are sleeping togeiher, or she may be sitting in front of
the embers of a fire with her child. This is a time when she will be
resting or sleeping and the baby will have an opportunity to suckle as
much as he desires. Her breasts will be frequently emptied and will have

Anxiety < Pain
Uncertainty
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Dissatisfied

hungry baby 7

Poor let-down Sore nipple
reflex
1
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Cracked

nipple
Breast l
engorgement Bacterial
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Fpreast | J
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Failure of
lactation

Figure 31. The effect of anxiety on tactation (reproduced from
Jelliffe, 1967, by courtesy of the Editor, Journal of Tropical
Pediatrics)

ample stimulation from suckling. Even if, as in the Indian village, the
child is placed in a hammock, there will still be demand-feeding. In the
Western societies, artificial lighting has given the family control of their
hours of darkness. The baby will be left in a cot by himself for many
:'+-7s in L evening, and even during the night is unlikely to sleep close
t« the mother, who frequently wakes up with distended breasts in the
morning. Such distended and perhaps slightly painful breasts will, with-
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out the stimulus of suckling through the night, leads to a decline in the
amount of milk that she can produce.

In the village of Imesi, analysis ¢f the records showed that mothers
who complained that their babies were crying at night were nearly
always supplying insufficient breast milk, as indicated by the weight
gain of the child thereafter (192).

Breast-feeding during the daytime

During the da, in most rural societies a baby will be carried around
by the mother, either on her back or her side, and will have abundant
apportunities for breast-feeding. The African mother can feed the infant
even when carrying a load of perhaps 2030 kg on her head. When she
feels that the baby desires to suckle she swings him round from he:
back to suckle without removing the load from her head. The mother
wears clothes that make access for her infant to her breasts easy at all
times. When che is sitting in the home, or working perhaps in the
market place, she will be regularly suckling him.

The author attempted to study how much breast milk the baby
received in these irregular feeds. A group of mothers was persuaded to
spend aday in a primary school building, and arrangements were made to
weigh the children before and after each breast-feed. However, the study
was a dismal failure, and the difficulty of test-weighing the babies in these
societies was realized. Repeatedly during the day he would find
mothers suckling their infants without previous weighing, although they
had all been instructed carefully on this point. When he remonstrated
with them, he soon came to understand that the decision to put the
baby to the breast is rnade subconsciously by the mother while her
attention is involved elsewhere. In another study of tesi-weighing bavies
before and after feeds in West Alfrica, the babies were placed in a
separate locked room, and the mothers were allowed to breast-feed at
regular 3-hourly intervals (245). This ‘feeding by the clock’ so upset the
relationship between mother and baby that the milk supply to the
group of babies was clearly inadequate on the first day, but increased
on the second, and was still increasing by the seventh day. This experi-
ence suggests that the traditional methods of test-feeding of babies are
unsatisfactory and misleading in areas where demand-feeding is prac-
tised, and reliance has to be placed on a satisfactory weight gain as the
best indication of adequate suckling.

The decision to discontinue suckling

Both here and elsewhere, the ambiguous word ‘weaning’ will be

avoided, as the following two meanings are possible.
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(1) For some, this word is equivaient to the French sevrage, that is
cessation of breast-feeding.

(2) Others insist th~* the word means the time or period in which
solid foods, or foods other than milk, are introduced.

Not long ago in the Western society these points in time were close
to each ather. The child came off the breast and went an to solid food
within a matter of a few weeks, and in some societies, such as those in
parts of India, this still happens. In these circumstances the difference
in meaning is not so important. In rural Africa and many other parts of
the world. solid food shouid be introduced at the age of 4 months, and
breast-feeding should continue to around the age of 2 years. The time
of offering the first solid food and the time when suckling stops, both
described by some as ‘weaning’, fiiay be separated by 18 months.

Hewever, this confusion is less likely to arise if the term ‘weanling
period’ is used. This has been defined as the period commencing when
solids are tntroduced and continued until 3 months after suckling has
beern discontinued (242).

In most rural societies, the mother, if asked why she stopped nursing
her infant, will say that she stopped becaus. she was pregnant, and in
some, as in South America, this seems io be true. The mothers in Imesi,
West Africa, said the same, but here, as was shown in Figure 25, breast-
feeding stopped before concepiion. Further enquiry elicited that the
decision was taken, not by the meother or father, but by some older
woman in the household. This decision is made not according to the age
of the child, but according to its size and general nutritional state; the
less well nourished baby was fed for a longer period (192). Mothers do
not stop suckling after so many months but when the child appears
healthy and strong. Because mothers whose children are noi doing well
continue to breasi-feed tor a long time, some doctors have incorrectly
blamed the undernourished state of the child on the long period of
breast-feeding.

Medical reasons

The medical reasons for discontinuing breast-feeding are few, if any.
With modern therapy, the traditional reasons for discontinuing breast-
feeding if the mother has leprosy or tuberculosis are no longer valid.
The worry of trying to find the wherewithal to feed a small baby
artificially is likely to have a much more serious effect on the mother’s
health than the possible adverse efiects of continued breast-feeding.
The danger of infection to the baby can be overcome by the use of
chemotherapy. In these countries breast milk remains the best high-
quality protein supplement in the nutritionally dangerous second year.
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Breast abscess. — The presence of a breast abscess is not a reason for
discontinuing breast-feeding. The baby is more efficient at emptying
the breast than any other means, so breast-feeding or expression of the
milk direct into the baby’s mouth is encouraged if the mother can
tolerate the pain. Even if some pus is discharged into the lacteal sinuses,
it is unlikely that this will harm the baby; he is likely to carry the
offending organism in his nose and his digestive tract will not be upset
by it

Puerperal depression. — Puerperal depression may have a harmful
effect on breast-feeding, as the mother will lose all interest in suckling
her infant, and as a resutt rapidly lose her breast milk. In several years
of caring for many infants in West Africa, the only occasien on which it
was necessary to remove the baby from the breast was a baby over 1%
years old whose mother was suffering from severe protein-calorie defici-
ency, cedema an¢ other signs of kwashiorkor. Clearly, she was unlikely
to recover from this condition while she continued to lose protein by
breast-teeding. One other reason for discontinuing breast-feeding would
be carcinoma of the breast. In a study of breast-feeding in the Gambia
total lactation failure occurred only once and that in a mother with
severe and widespread tuberculosis from which. she did not recover
(268).

The law and breast-feeding

The labour luws of a country can do much to facilitate suckling by
providing for creches close to where the mother is working, and insist-
ing on the mother having time to feed her infant. Untfortunately. such
legislation is frequently nut enforced in developing countries, and if
stringently enforced, may reduce the number of married women
employed. Visiting a cheroot factory in Burma, a mother was seen
rolling cheroots with a baby hanging in a shawl{ at her elbow.

ARTIFICIAL FEEDING

In many countries, artificial feeding has come to stay, not only in the
large cities amongst the wealthier members of the population, but also
in rural areas. This is largely due to a helief in the ‘prestige’ of artificial
milk dev=loped by the manufacturers of artificial foods determined to
sell their particular brand. These beliefs receive support from the ‘elite’
of the community. To them breast-feeding is time-consuming, tiring
and ‘messy’, while bottle-feeding allows them to return to those inter-
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ests and occupations for which their education and training have pre-
pared them.

Although the actions of iheo2 baby food companies jeopardize the
health of many childrei:, few governments have considerad it their duty
to restiict or in any way influence their activitie<. Just as the cigarette
packet in the UK has to carry 2 warning on the possible harmful effects
of smoking, so also tins of milk sold in developing countries may in the
future have to carry a warning on the dangers (far greater than those of
cigarette sinoking) of astificial feeding by mothers with limited means.
One national company in Africa was persuaded to put the following on
the label of the food tin:

Breast-feed your child

The best food for your child is the mother's milk. 1t is better than
this or any other kind of artificial food.

Don't feed your child artificially uniess you are sure that you have
the money te buy enough milk. By the time that your child is four
months old, he will want five pounds of milk powder each month.
Are you sure that you have enough inoney to buy this?

Feed your child with a cup and a spoon and not with a feeding
bottle.

Ask in the shop where you bought this tin for a paper telling you
how to feed your child.

In a country in Asia. the government refluses io import teats tor
bottles, and these are only available at a high price on the black market.
This is a measure that makes bottle-feeding more difficult and encour-
ages the use of cup and spoon, which are probably safer.

Requirements for artificial feeding

In any country, the following are essential for satisfactory artificial
feeding.

(1) A good understanding of the method of making up the milk.

(2 A method of rapid boiling for sterilizing with adequate fuel.

(3) A good source of water, not onl, for preparing the feed but
also for cooling it (a teed may take an hour to cool in the tropics).

(4) Adequate washing facilities for the bottle and hands.

(5) Sufficient money to buy milk, whether condensed or powder
and a reliable supply in the local shops or market.

(6) Time in the home to prepare feeds.
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None of these, not even the last, is available to the mother in
developing countries, and this may explain the slim chance an artifici-
ally fed child has of surviving. In 1763 in England, of 275 infanis
accepted into a parish orphanage, 256, or 93 per cent, were dead by the
end of one year. In the rural Punjab, an urea where cow’s or buffalo’s
milk is available, only one of 21 babies not breast-fed survived beyond
his second birthday (242).

Advice when artificial (formula) feeding is essential

With 2-3 per cent of children, the mother may have died or for
some other reason, such as insanity, the child cannot be fed by its
mother and some form of artificial feeding will be necessary. In the
past, many maternal infections, including tuberculosis, leprosy and
breast abscesses were considered a reason for the mother to discontinue
breast-feeding. The great risks to the infant, and the difficulties znd
expense for the mother have encouraged most doctors to insist that
breast-feeding should now be continued in spite of these or other
maternal illnesses. Where the mother has open tuberculosis, the baby
can have prophylactic isoniazid (INH). Where this is available, the
infant may be given INH-resistant BCG vaccine. In leprosy, sufficient
dapsone is secreted in the breast milk to safeguard the infant in the
early months. Where the mother has a breast abscess, there is a great
need to keep the breast empty of milk, and the infant is better at doing
this than any mechanical or other means, nor is he likely to suffer
ill-effects from infected breast milk. The main principat of artificial
feeding is to give the baby a milk mixture in a quantity of 150 ml/kg
(2%-3 oz/lb) body weighi. Evaporated tinned milk is slightly more
expensive than dried, but it has the advaniage that it is more easily
prepared and the mother can be instructed to finish a tin in a day; she
knows it will ‘go off" if kept, and she usually uses it all. Particularly for
the older child, a mixture in which the butter fat is replaced by the
local cooking oil may be used. The oil and skim milk powder are
rubbed together and sugar cap be added (skim milk, 10 volumes; oil, 2
volumes; and sugar, 1 volume’. This dry mixture will keep satisfactorily
in a sealed container for 23 weeks.

General rules

A mother has difficulty ip urderstanding what she is taught at a
clinic, or what is written on the tin or packet of miik (96). The follow-
ing points were found to be necessary to teach the less well educated
mother.
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(1) The common cause for a crying babv is hunger; the contented
baby is & better guide than exact measurement.

(2) The best food is milk, and if mother’s milk is not available,
then ail other full-cream milks are all equally good.

(3) Do no: b afraid to feed the child. If you are sure he is crying
for other reasons, get advice from the doctor or nurse.

(4) At each feed, give him as many ounces of feed as his weishi in
kilograms (or half his weight in pounds) — not more than 8 oz in one
feed. Frequently offar fitm botled water as well.

(5) At first, cut a level teaspoon of milk powder with each ounce.
If he is still not content, vse a rounded spoonful, and subsequently two
or more spoons rounded off.

(6) Use one teaspoon of sugar io every 4 oz of feed. If the stools
are hard, then use a heaped spoon or ever two spoons of sugar.

(7) If you are using cow’s milk, put one ounce of boiled water in
the bottle, and then add boiled milk, one ounce for each kilogram of
weight.

A method of sterilizing utensils that does not involve boiling

In the circumstances in which some form of artificial feeding is
necessary, ‘he doctor mnust see that the mother is taught a method of
maintaining ney feeding utenwls ‘hat is simple and inexpensive. The
following n:ethod proved modcratet. juccessful. A set of lo:ai utensils
consisting of a bowl with a lid, a cup, a small glass and a spoon are
sh wn (o the mother, and she is asked to bring similar ones to the
clinic. Under the supervision of a competent megical worker, preferabiy
not in 2 hospital ward, she is taught how to sterilize the utensils and
prepare the feeds. Sterilization is achieved by filling th.z bowl with
water, and then adding either Milton Antisepti. or a simail quantity of
chlocide of lime (calx chlorinata). Using ..e miasure. spoon asd cup
which she picks from the chlerire solution, she is taught tc make up
the ftecd, either from tinned iiquid milk or dried milk. If no source of
milk can be afforded, then the skim milk and oil mixture described
above ma#® be used.

Cost of infant-feeding to family

Local workers need to be able to advise the mother on the cost of
feeding her child. An example of how these costs may be workad out
has been given for Jamaica (173). Mothers need guidance and protec-
tion, otherwise they may well buy the must expensive brands of milk,
as the producers of these brands have more tc: spend on subtle per-
suasion by expert advertising. Tabie 15 is taken from calculations made
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TABLE I35

Weekly Cost ot Infant Feeding at Jamaican Prices (173)

Cost of Cornmeal + White bread + Fresh milk +
additional fond skim milk + $0.54 sweetened $1.16 chicken etc. + $3.78
required by sugar + vit.* condensed sweet
motner to milk + vit. potatoes, etc.
supplement her
lactation
Cost of various Skim milk + Evaporated milk +
infent-feeding vegetable oil + $0.76 sugar + vit. $1.1s
regimes sugar + vit,

Dried whole Milk-based infant

milk + vit, $1.72 food + fresh orange  $2.94

juice

*Vit. = relevant vitamin vreparation
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in Jamaica (173) to show the wide range of cost per week. Using skii
milk and vegetable oils, the cost of artificial feeding may be reduced t
little more than the cost of additional foods required by the mother t
support lactation. Problems may arise in low-income families attemp
ing to prepare in their homes these skim milk and oil mixtitres. In otht
cornmunities doctors need to seek assistance from home economis
and dietitians so that they can advise the poorer mothers on their loc
‘best buy’.
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CHAPTER 7

The Road-to-health Card

OBJECTIVES

The objective of the ‘flesha weight chart’ or ‘road-to-health’
card, as it is pow called, is to introduce or extend two principles of
health care.

(1) Children need to receive continuing comprehensive health care
and not be treated for each illness on what might be called a ‘cafeteria’
basis. The chart provides a simple visual record that helps in doing this.

(2) The ‘promotion of adequate growth’ is a more positive objec-
tive than the mere ‘prevention of malnutrition® {324), it also reflects a
more effective approach to the control of malnutrition in the com-
munity.

This chapter attempts to describe the background to these concepts.
Other chapters will suggest how this chart may also be used to identify
children ‘at risk’ (Chapter 9), and to promote the achievement of an
adequate birth interval (Chapter 18), thereby improving the health of
other members of the family.

WEIGHT CHART
Using the weight chart to measure growth

Variables related to growth are being used increasingly as indices of the
nutritional status of children. Although there are many possible vari-
ables, the most economic and widely used single measurement is that of
body weight. But in scientific studies of growth, height is more useful.
Heighu is, however, relatively insensitive to rapid change in nutritional
status; also a child can lose weight but not height. In the age group in
which malnutrition is most frequent, the measurement of accurate
height or length is difficult and requires both expensive equipment and
considerable skill, with two workers for each measurement, Measure-
ments of weight do not distinguish between the body content of fat,
muscle and water, but this does not matter. In industriatized countries,
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where childhood obesity is now common, the interpretation of a weight
chart is more difficult than in the developing countries. In developing
countries the weight of oedema fluid might mislead the health worker.
In practice, this is not s, as even 500 g of water is obvious as oedema,
and frequently even health workers with quite limited skills do
not have difficulty in discerning weight changes due to loss or gain of
- 'ema fluid. Even if measurements of height could be accurately
. a slowing in the rate of growth, as indicated by height, could not
neastrated in a period much less than 6 months. As Jong as some
ails .« can be made for the irregularities of weight gain and loss, 2
signifi<a..t slowing of weight gain can be demonstrated in less than a
month a: the age when malnutrition is likely to occur. Indications of
the ef.cct of infections on nutrition can be discerned by the amount of
weight loss they cause. No other anthropometric measurement is avail-
able which is su sensitive to the effects of infection.

Normal variations of weight gain — concept of centiles

In any community variation in weight of children at all ages is con-
stderable, In Europe, genetics play a great part. In developing countries
the nutritional status of the child both before and after birth is of
principal importance. These variations need to be expressed in 2
.numerical form and for this ‘centiles’ are favoured.

The concept of centiles is not always easily grasped, and the follow-
ing has been found useful in helping medical auxiliaries and others to
understand it. Centiles of height are easier to understand at first than
those of weight, and for this a diagram (Figure 32) represents the height
of 100 schoolgirls all aged 7 years.

The girls have been lined up so that the taliest is to the right and the
shortest to the left. The fiftieth centile in this group would be the
middle child, and the tenth centile the tenik: child aloag from the left,
while the ninety-seventh would be the third child from the end on the
right. Clearly, to work these out accurately many more than 100 child-
ren are needed. When weights are being considered, these are similarly
arranged, so that the middle or median weight will be the fiftieth cen-
tile.

The weight records of boys in a village in Nigeria (189), shown as
smoothed curves, are compared in Figure 33 with the standards for
London boys {263).

The important point to note from this diagram is that although the
median weights of Imesi boys and London boys are different, the vari-
ation within each group was considerably greater than the difference
between them. In Figure 33 the range of difference between the third
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and ninety-seventh centiie of either London(A) or Imesi boys (B) is
much greater than the difference between the medians of both groups.
The median for Imesi children followed fairly closely the tenth centile
for the London children. Each child has his own growth rate depending
on the interaction between his genes and the envirorment in which he
is living.
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Figure 32 Diagram showing the concept of centiles for height (100 school-
girls aged 7 years)

Ever since the earliest descriptions of kwashiorkor and marasinus,
emphasis has been placed on the failure of growth as one of their salient
features. The growth of children with kwashiorkor and marasmus will
now be considered in relation to tocal standards.

Weight curves of children who develop kwashiorkor

During and after the longitudinal study in the village of lmesi, a
number of children developed kwashiorkor (193). Of all the measure-
ments on these children, the weight record was found 10 be the most
valuable. Measurements of height or length were found tc. be a less
sensitive indicator of growth failure. Figure 34 shows the weight record
of a child developing kwashiorkor.
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Figure 33. Comparison of weight percentiles for Imesi and English boys. The

varigtion within the English group which is largely genetic is much greater than
the variation between the groups which is largely nutritional

The weighi records of most children are more complex than this;
usually episodes of measles or diarrhoea precede periods of loss or poor
gain in weight. The child recorded in Figure 34 had faiied to gain
weight satisfactorily ever since his birth, following the third centile
until almost the second birthday, when he failed even to achieve this
level. At the age of 2 years, the common age for taking children off the
breast in this community, breast-feeding stopped. Without breast milk,
he lost weight, and developed early kwashiorkor which, however, re-
sponded satisfactorily to hospital treatment. The reader examining such
a chart will no doubt ask why cteps were not taken earlie: to give this
child some food supplements and teach his mother how to feed him
better. This chart is a good example of an important lesson which was
only learnt subsequently. He had been weighed, but his weights had not
been charted, because the charts had not been introduced for routine
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use of all children in the clinic. It was found that weighing a child
without charting the weight was of relatively little value. In a child such
as this it is only too easy to overlook a poor weight gain, which became
immediately apparent when it was recorded on a weight chart.
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Flg"tire 34, A common weight record in children prior to the onset of kwashiorkor

Although most children with kwashiorkor when, once they have lost
their oedema, will be found to be on a low weight centile, there are
occasional ex~eptions, and from these some valuable lessons can be
learnt. Figure 35 is an example of such a child. She was in the Imesi
study, and her weight was being regularly ciiarted. She came off the
breast at the age of 19 months and within a inonth of this contracted
meastes, which in West Africa may lead to severe anorexia and loss of
weight. As shown, she lost a quarter of her previous weight within 3
weeks, and instead of being well over the ninety-seventh centile, her
weight fell to the fiftieth centile. At this time, when she was admiited
to hospital, she was suffering from intraciable diarrhoea, oedema and
misery, typical signs of a child with clinical kwashiorkor. However, she
had normal black hair, because her kwashiorkor was of acute onset and
many months of inadequate feeding must elapse before discoloured hair
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will appear. With treatment she rap‘sly eained weight and rose to che
local ninety-seventh centile nnce mote.
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Figure 35. Developmem of kwashiorkor fullowing cessation of breast-
Sfecding and measles

This child demonstrates the acute form of kwashiorkor that may
arise in 2 or 3 weeks following measles and some other acute infections,
such as tuberculosis or diarrhoea. These children may be puzzling for
unless they have their weight charts it may be difficult to understand
how such well-grown chiidren could develop kwashioikor.

The nexi child is one with a much less common weight curve which
nevertheless demonstrates another important point {Figure 36). He had
parents who were well-educated by local standards, and when he was a
littie over 1% years old, they both had the opportuniiy for higher
education, and seft the child with his grandmother. Probably, because
of the psychological upset of being suddenly separated from his
parents, and because he received the same food as his grandmother,
which was cassava, he failed to gain any further weight. However, since
he was well up on the chart and since at the time he first went to his
grandmother his weight was on the British ninety-seventh centile, no
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notice was taken of his failure to gain weight, even though this con-
tinued for over 9 months. At the end of this time he was brought to
hospital with the misery and oedema of mild kwashioskor even though
he was well grown. Evcn when he had 'ost his oedema, his weight was
still close to the iocal ninety-seventh centile.
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Figure 36. Development of kwashiorkor in a previously well-nourished child

This weight curve demonstrates one of the most difficult points to
convey to redical workers, namely the fact that the position on the
chart can be misleading. It is the direction in which his weight curve is
moving that is most important in assessing the child’s nutritional status.
The velocity of a child’s weight gain js more important than his actual
weight at any age. This will be shown by kis growing on a curve paraliel
with those on the chart.

Weight curves of children with marasmus

It is ditficult to draw any clear-cut distinction between the appear-
ances cof the weight charts of kwashiorkor and marasmus because these
syndromes lie at the ends of a spectrum. Children with marasmic
kwashiorkor may be more common than children with either pure
marasmus or kwashiorkor. Most children with marasmus fail to gain
weight satisfactorily even in early life. Their weight gain may often have
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been unsatisfactory since birth or as with the child in Figure 37, from
about the third month of life. When this child was born at Imesi his
weight was on the fiftieth centile. He gained weight satisfactorily for
the first 3 months. His mother thea had some iliness which may have
been typhoid and on top of this there was a psychosociolagical prob-
tem, namely a difference of opinion between his family and that of the
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Figure 37. A common weight record in marasmus. The child Jailed to
gain weight for 15 months

senior nurse. For this reason, communications with his mother and
efforts to help him for 15 months were largely unsuccessful. However,
after that he was persuaded to eat z mixed diet with supplements. and
thereafter he made a stezdy gain in weight reaching the third centile
{'ustlbefore his third birthday, and after that continuing on or above this
evel.

In Figure 38 the weight records of two of the children already
described have been put together on the same chart. At the age of 2%
years the child who had marasmus was gaining weight well and had just
reached the third centile. His mother was being congratulated at the
same time that a child of the same age was being admitted to hospital
with mild kwashiorkor even though he was on the local ninety-seventh
centile.

The records of these two children emphasize the fact that it is not
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the position of a child’s weight curve that is important, but the direc-
tion in which it is moving. Unfortunately, too much emphasis is often
placed on a child’s weight relative to some standard, and decisions are
made as regards what ireatment he requires on the basis of one weight

40
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Figure 38. Crmparison of the weight curves of two children with kwashiorkor

and narasmus, The mother of the marasmic child was being congratulated for

a good gain along the third centile while the child on the ninety-seventh
centile was being admitted to hospital with kwashiorkor

record only. This should become less frequent as the health services
move away from the situation in which they concentrate their resources
on a curative service and children receive comprehensive care as in the
Under-Fives’ Clinic. Such preventively orientated medical service will be
established with promotion of adequate growth as their immediate objec-
tive. Many others have found a similar poor weight gain; an example is a
record from Central America. This is included as it contains bacterio-
iogical and other data unavailable in the Imesi study.

Figure 39 shaws one of these and the large number of incidents of
infection from which such children suffer ard, as a result, their failure
to gain weight satistactorily. Only -. few centres have been able to
document such records and provide 7. ctical evidence of the continuing
interaction between nutrition angd u.:ection.
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Designing a chart

In children, retardation in the growth rate is the earliest and most
sensitive indication of impending malnutrition, and up to the age of 5
years failure to gain in weight is particularly informative. Children can
be weighed with sufficient accuracy by members of a medical team
recruited locally and trained on the job.

Not only is persistent failure to gain weight (or loss of weight) the
earliest sign of malnutrition, but an increase in the rate of weight gain is
the earliest evidence of recovery, and hence a valuable measure of the
success of treatment. As has been seen, difficulties rarely arise from loss
or gain in weight caused by oedema fluid.

Maintaining an adequate* rate of growth has replaced prevention of
malnutrition as the goal towards which an Under Fives’ Clinic directs its
work. Experience has shown that kwashiorkor or marasmus are usually
preceded by months or sometimes more than a year of failure to gain
weight. The only common exception is when a child develops kwashior-
kor suddenly, after illnesses such as measles (as shown in Figure 35),
whooping cough or diarrhoea.

While maintaining an adequate rate of growth is by present standards
a satisfactory objective, eventually some measure of the child activity
may be necessary. A study of the activity of African and European
children has been made (218) suggesting that deficiency of joules in the
diet may lead to a reduction in energy expenditure (Table 16). Reduc-
tion of activity will reduce the learning opportunities of the small child
and is therefore important,

Objective — maintaining an adequate rate of growth

Maintaining an adequate rate of growth is a positive objective for
both the staff of the centre and the child’s mother. When a child is seen
who has failed to gain weight for severai months, the clinic worker will
first establish that the child has no obvious symptoms of underlying
illness. Once this has been excluded, a mother is encouraged to increase
those items of her child’s diet which are most needed and the frequency
with which he is fed. In some areas a temporary food supplement, such
as ground nuts (peanuts) or wheat, may be made available. The gradient
of the weight curve can be used to assess the effectiveness of food
supplements and nutrition education (255). When, in spite of such
measures, failure to gain weight persists, further enquiries need to be

*The term ‘adequate’ is better than the word ‘normal’ as still not enough is
known about normal human growth
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made including, where necessary, laboratory investigations, such as
examinations for a chronic urinary infection, or tests for tuberculin
conversion which cannot be done on all the children who fail to gain
weight,

TABLE 16

Estimated Energy Expenditure of
African and  European Children
Calculated from Observed Activity
and Expressed as kecal/kg Body
Weight/Day (218}

Activity African European
Resting 27.0 294
Sitting 12.0 7.6
Standing 18.6 10.0
Walking 14.0 jn4
Running 6.5 30.5
Total 78.1 97.9

The value of weight charts has been appreciated internationally for
many years and was suggested by the Joint FAO/WHO Expert Com-
mittee on Nutrition over a decade ago (83). This chart, which was first
introduced in West Africa in 1959, is perhaps an answer to this recom-
mendation. Ovei the last 12 years, it has been modified on a number of
occasions to make it simpler so that it can readily be used by auxiliaries
whose education has not usually included the use of graphs (191). This
may be their first experience in the use of any kind of graph. Graphical
records involve considerable symbolism, and are probably most easily
learnt at school between the ages of 8 and 12 years. Some highly
intelligent medical workers have difficulty in grasping the meaning of
movements on a chart. This is because their medical training has failed
to make good an earlier lack of education in the symbolism involved in
such records.

The calendar system

One of the more important ways in which the chart described here
has been simplified, and which has made it more widely acceptable, has
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been the introduction of the calendar system to record the child’s age.

Four methods of recording the passage of time, or the age of the child,
are shown in [igure 40.

A. L“J“M*MMMMM

B. LAttt bt RAddng e iggpaqaplannuaengylonsgingyy
L A rnARARRRRERCE
ot el sl

1) 66

Figure 40. Methods of recording the age of a child {a} by months; (b} by
decimal years. CI, the calendar system with in C2 the birth month emphasized;
without this emphasis mistakes may occur s can be seen in Ci

The traditional method (A) records the age of the child in months
and years. In practice, however, this has considerable disadvantages.
After the age of one year, the calculation of the child’s age in months
becomes increasingly difficult. and has to be repeated at each visit. This
not only leads to errors, but has been a major deterrent to charting the
children’s weight in an overworked clinic.

An alterative method (B)is that used in British charts, in which the
age of a child is calculated in decimal years (263). This method in-
creases accuracy and allows growth velocity to be calculated more
easily. The decimal system has many advantages for research workers
but is too complex for general use.

The last method (C1 and C2) which has proved popular and success-
ful in many countries, involves constructing a simple calendar when a
child is first seen. This starts with the month of birth, followed by all
the months for the first 5 years. Errors may arise because a month is
missed out (for example, September in C1), but these can be largely
avoided if the month of birth is outlined in darker print (C2); those
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using the chart are instructed to enter this month in each appropriate
space before completing the rest of the chart. In this way, the weight
curve can be accurately and quickly recorded on a chart by a worker
even with limited education without calculating the age of the child. He
can also enter against this curve such incidents as cessation of breast-
feeding, the birth of a sibling, or major diseases {Figure 41 ).

The reference lines on the chart

Reference lines on a growth chart can be of two varieties. They can
suggest the limits of normality and could be the third (or tenth) and
ninety-seventh (or ninetieth) centile for that community. Alternatively,
they can be used to show the ‘direction’ in which the child’s own curve
should travel. The curves on the road-to-health chart are of this second
type. Reference to Figure 33 will show the wide distribution of the
growth curves of West African village boys and London boys. In both
of these, the distribution of weights is so wide that any single line
represents no more than a tiny minority of the children. Some com-
parative reference lines are required but fortunately their exact position
on the chart is not important. Some workers have used the Harvard
mean (203) as the top line, 80 per cent of this as the second line, and
kave then put in a third line at 60 per cent of the mean. There are
serious disadvantages of using this system based on the percentages of
the ‘Harvard mean’. It becomes meaningless under 6 months of age, a
period now considered of greater significance than in the past. Also
there is little evidence that 60 per cent of the ‘Harvard mean’ at, for
example, 9 months has the same meaning in nutritional terms as 60 per
cent at 24 months. This system is of more value in undertaking a survey
than in measuring the progress of an individual child. Lastly, by intro-
ducing ‘percentages’ great confusion arises in some people’s minds
between these and ‘percentiles’ or ‘centiles’. Experience of this system
on the road-to-health chart has shown that a third (60 per cent) line
may be confusing. It may be of interest to doctors to know how many
children fall below the 60 per ceni line, but the presence of this lower
line makes the chart more difficult for auxiliary workers to understand.

Preferably, there should be only two lines, and probably the most
meaningful lines to the medical auxiliaries who will be using the charts
are the foliowing.

Lower line. — This represents the median (or average) weight for
children in the villages of the country concerned. This is the more
important of the two lines.
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Upper Iine. — This represents the median (or average) weight for
children, such as those living on a university campus, whose parents
have both the knowledge and the means to feed them well and are also
able to give them good medical care.

Assuming a similar genetic background, the difference between these
two lines represents the deficit due to environmental factors, particu-
larly the poor nutrition and frequent infections of village children.
These lines have been used on the road-to-health card in the past.
Auxiliaries are taught that their objective should be to get the growth
curves of all children running parallel to these lines, and as many of
them as possible above the lower line, This means that ar atiempt is
made to bring village children of lower weight, likely to be less well
nourished, up to the level of the more fortunate children. The upper
line is used when a child from more fortunate socio-economic circun-
stances is being cared for.

At a recent international consultation on weight charts a8 proposal
was made to adopt the fiftieth centile and the third centile of a
normally nourished European group (International Children’s Centre
UK Study). These were found to be similar to the lines suggested above.
Where further lower lines were required, the third and fourth standard
deviation would be used. In this book the chart shown is that developed
and simplified over 15 years with alterations suggested at this consulta-
tion. The upper lire represents the fiftieth centile for boys, the lower
line the third centile for girls. Plastic overlays* are available, the one for
boys inchtdes the —3 and —4 standard deviations and is used by placing
the fiftieth centile line over the upper line on the chart, The separate
plastic sheet for girls is similar and used by placing the third centile over
the lower line. With these plastic sheets children’s weights can bc classi-
fied into these new groups which resemble but are not identical with
the grouping relying on a percentage of the Harvard mean.

The choice of lines should not be allowed tc dominate discussions
on the use of a weight chart, as so often happens. Instead, emphasis
needs to be placed at all levels of discussion on the direction of a child’s
own curve — ‘Is he growing adequately?”.

Methods of weighing

A satisfactory method of weighing large numbers of children at low
cost has still to be found. The ideal machine is one similar to those in
the larger food shops in industrialized countries. These use counter-

*These zre available with guidance on their use from TALC, Institute of Child
Heatth, 30 Guilford Street, London WC1 1ENH
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balanced weights and give a direct and accurate reading. Such scales are
available but they may cost as much as $200-300. Moreover, they have
to be firmly fixed on a solid base and cannot be moved. While large
centres weighing many hundreds of children a day might justify the
cost of such a scale, it is clear that they are not suitable for wide use in
developing countries.

The next variety of scale widely used is the beam-balance scale. This
usualiy has two movable weights; one moves in kilogrammes, and the
other in 10-gramme steps up to one kilogramme. When scales are
bought, those with this type of weight are to be preferred. For
example, if the larger weight goes up in half-kilogramme movements,
more errors are likely to arise due to mistakes in adding the two weights
together. Scales of this type are available, and have in some centres
been used to weigh 300 children a day for several years without more
than minor adjustments { Figure 42).

Figure 42, A beam-balance scale

In the past, scales depending on a spring were not considered suit-
able as older patterns of spring ‘tire’ with time and varied with climatic
conditions. However, the steel used in the modern springs is much
improved, and scales made by reliable manufacturers can give years of
satisfactory service. Recently, several attempts have been made to ‘use
spring scales, and the best system so far has been to use a simple
hanging scale on which a child can be suspended in a pair of strong
locally-made fabric trousers { Figure 43).
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If a number of trousers are available, mothers waiting in a weighing
queue at a clinic soon learn to put their own child into them and then
to suspend him on the hook of the hanging scales. In this way a child

Figure 43, Simple hanging scale. The
markings on the face of the scale are
similar to those on rhe weight chart

need not be touched by the operator, and should trousers become wet
or soiled, they can be taken away io be washed. This is more easily
done when they are made of strong plastic. There are a number of
advantages in this type of scale: they are cheap and only cost between
$15 and 20 and they are readily transportable. A model has been pre-
pared with markings similar to those on the weight chart*. This makes
it easier to transfer a weight from the scale to the chart.

The economy of weighing

Weighing is probably the least costly of all measurements in medi-

cine. In most developing countries 100 children can be weighed, and their
weights charted, for less than 20 ¢. Weighing can well be undertaken by

*Details of all the weighing machines mentioned here and the anthropometric
equipment available from C.M.S. Weighing Equipment Ltd, 18, Camden High St,
London NW1 OJH
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minimally trained staff who are taken on for this purpose alone. An
efficient clinic may need to employ almost as many clerks to weigh and
direct the patients as medical assistants or nurses.

Weighing should be undertaken whenever a child makes contact with
the medical service. A recent weighing can be a valuable way of estima-
ting the degree of dehydration if diarrhoea develops.

EVALUATION OF THE ROAD-TO-HEALTH CHART

The road-to-health charts were first introduced in the village of Imesi in
Nigeria with a population of 5,000-6,000 in 1959. The staff and local
people have had more experience there than any other community.
This village was also being used as a location for a long-term study of
children growing up, who were offered a higher level of care than in
most villages in West Africa. Resident in the village was one expatriate
nursing sister, one fully-trained nurse, and four or five nurse—midwives
who had received a simple training locally. A doctor visited twice
weekly. The figures that follow must be considered against this back-
ground although much of the senior staff’s time was involved in record-
keeping for research purposes. From 1965 to 1967, after the services
had been in existence for approximately 10 years, a study was made of
the use of the charts and the health of the children, a neighbouring
village being taken for purposes of comparison (56, 57).

TABLE 17
Chart-carrving Pre-school Children at Imesi {1966)

Number Percentage

Population 0—-60 months 1,038 100
Children with charts 1,000 96
Children who acquired chart at birth 856 B3
Charts seen during survey 982 95

The proportion of children in Imesi who possessed a chart was high,
as is shown in Table 17. Here, as elsewhere, the mother looked on the
chart as a sort of ‘passport’ to health care, and she was proud to possess
it. Mothers were sometimes found in tears in the clinic waiting room
because someone had picked up their child’s road-to-health chart and
they thought it was lost.
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From Table 18 it can be seen that between the ages of 05 years, of
1,038 children in the village the date of birth of 1,002 (96.5 per cent)
was known. This information will be valuable to the child as he grows
up, as well as being important in assessing his health. In most develop-
ing countries only a small proportion of children have records of their
date of birth.

TABLE 18
Children with Known Birth Dates at Imesi (1966)
Number Percentuge
of pcpulation
Population 0—60 months 1,038 100.0
Children with known birth date 1,002 96.5

A study was also made to discover how often the weight of these
children was charted in each vear of their life. From Table 19 it is clear
that a high proportion of both boys and girls in this village were attend-
ing regularly enough to have their weights charied in most months of
the year.

TABLE 19

Median Number of Months out of Each
Year of Life in which at Least One Weight
Was Charted {imesi, 1966)

Year of life Boys Girls
First 12 12
Second il 10
Third i0 - 11
Fourth 11 11
Fifth 7 6
Tozal in first 5 vears 51 50

The charts were also used to discover how frequently children
attended the clinic. The attendances for 663 or 61 per cent of the
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children were analysed. The results are shown in Table 20; no explana-
tion can be given for the greater frequency with which girls were
brought; this is unusual as in most cultures boys receive more care than
girls.

TABLE 20

Approximate Total Visits per Child per Year* to Under
Fives’ Clinic (Imesi, 1967)

Year of life Mean visits/child/year
Boys Girls
Second 239 26.3
Third 23.7 27.1
Fourth 17.0 21.2
Fifth 15.7 18.0
Total, years 2-5 80.3 936

*Extrapolated from January —Augus: figures to
12 months January —December

The children in Imesi village were attending between 80 and 90
times during their first 5 years of life. The clinic was conveniently
situated in the middle of the village, and the mothers were welcome to
attend as frequently as they wished. This large number of mothers may
be economically too expensive for the society but it has great advan-
tages in the opportunities provided for health education.

Estimations were made of tiie level of immunization of the children
in the village, and the rcsu'ts are shown in Table 21. This high level of
immunization was partly « > to co-operation between mothers and the
staff of the clinic. A system of edged punch cards immediately revealed
any child who had not received immunization, and with the use of
these it was possible to contact defaulters.

The question was asked whether the mothers in Imesi understood
the meaning of the weight chart in terms of growth, and those involved
concluded that a satisfactory number had some understanding.

Comparative study of two villages

By comparing Imesi-lle with the neighbouring village of Oke-Imesi,
which are separated by a river passable except in the wet season, the
effect of the health service in Imesi on the health of the children could
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be measured. There were few important differences in the environment
and manner of life of the two villages (Table 22).

TABLE 21

Immunization Records from Weight Charts (Imesi, 1966)

Percentage Percentage
Number of Number of of total
Immunization children immunized sample population age
Smallpox 939 935 99.7 90.2
DPT (ages 6-60 880 869 98.8 92.8
months)
Measles (ages 6 -60 888 729 82.1 77.9
months)
BCG vaccine 982 942 95.9 90.8
TABLE 22

Village Profiles: Imesi-lie and Oke-Imesi (1967)

Environmental and

Imesi-He (study village}

Oke-Imesi {control)

life stvle differences
Population 6,200 7,200
Person/house ratio 7.9 7.9
Percentage of 5.7 56

houses cemented
Water supply Streams Piped (since December 1966)

Staple foods
Cash crops
School students
Seamstresses
Tailors

Palm wineries

Yams, gari, eko, beans, rice
Yam, cocoa, kola, cotton
1,568
24
19
16

Yams, gari, amala, rice, eko
Rice, yam, cocoa, tobacco
1,352
47
26
29

The people in the two viliages were producing and eating much the
same foods. The two groups were ethnically related, local history
suggesting that the people at Oke-Imesi had moved out from Imesi-lle

towards the end of

the nineteenih century.

The staff dealt with over 45,000 visits from children aged under 5
years each year, 90 per cent of whom were from the village, and offered
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them a well-organized preventive and curative service. Very sick child-
ren could at any time be referred to the hospital at llesha. During the
year of the comparative study, 35 such children were admitted to the
{lesha hospital. Many children were also treated in the dispensary build-
ing in Imesi. At Oke-Imesi there were a few private clinics and a local
authority ‘dispensary—maternity’ clinic, which empioyed one dispenser
and two midwives, and during the year under review they had seen just
under 4.000 “child welfare' cases. There were 608 children in Oke-Imesi
seen during the study year, and of these the doctor had to refer 50 to
hospital.

Child mortality and growth in the two villages

Although socio-economically similar, the two villages differed in
their health services. Imegi-Ile had an Under-Fives' Clinic, while Oke-
Imesi had the traditional welfare centre and dispensary. Against this
background Cunningham investigated the health statistics for the year
1966—67 (Table 23).

TABLE 23
August 1966 —August 1967 Child Mortality at Imesi-lle and Oke-Imesi
Imesi-lle Oke-Imesi
Under.Fives' Clinie |'welfare’ clinic
Live births 302 327
Infant deaths 14 26
Infant mortality rate/1,000 tive births 46 80
Child | -4 popuiation (estimated mid-year) 896 997
Child 1 -4 deaths 16 48
Child 1-4 mortality rate/1,000 children 1 -4 ig 48

Cunningham also demonstrated differences in the survivors, and he
illustrated this by expressing the children’s weight as a percentage of
the standard weight (203) for children of that age and sex (Table 24).

There was a considerable difference in the malaria parasite rate in
the villages: in Imesi-Ile it was 15.5 per cent and in Oke-Jmesi 55 per
cent of the films were positive. In each area malaria is holo-endemic.
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TABLE 24

Median Percentage of Standard Weight (203) for Age by Age and Sex Group,
Children 0-4 years, Imesi-lle and Oke-Imesi, 1966

Boys Girls
Age group

{months} | Imesi-lle  Oke-Imesi Difference | fmesi-lle  Oke-Imnesi  Difference

(%) () (%) ) {7) (%)

0- 5 92.0 92.2 -0.2 90.0 93.4 -34

6-11 84.5 84.3 +0.2 85.0 71.8 +7.2

12-13 82.0 78.9 +3.1 80.8 76.2 +4.6

2435 83.6 81.1 +2.5 83.8 78.9 +4.9

36-47 83.9 81.5 +2.4 79.0 78.6 +0.3

48-60 825 80.3 +2.2 80.9 716 +3.3

COST OF THE UNDER-FIVES’ CLINIC SERVICE IN IMESI-ILE

A full description of the Under-Fives’ Clinic is given in Chapter 19. A
study of the cost of the under-fives’ services, including drugs, supplies,
salaries and transport, was undertaken. In the year under study it was
14 ¢ per child visit, and $5.00 per child per year. These figures were
similar to those reported in 1963 (184), when the cost per visit was
estimated at 15 ¢ and the cost per year was considered to be $7.00.
These figures are still many times greater than the national sum avail-
able for each child; however, they are considerably less than the sums
expended in conventional systems of care.
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CHAPTER 8

The ‘Home-based’ Record and
Levels of Care

An assumption is made, ard usually accepted by both doctors
and nurses, that all medical records must belong to the institution, and,
indirectly, to them. Equally it is assurned that all serious disease will be
cared for in hospital. In this chapter it will be suggested that some of a
child’s medical records are best entrusted to his mother. The most
important reason for keeping a child’s records at home is that it is the
only practical place to keep them once the doctor makes himself
responsible for all the children in a rural society, and no longer confines
himself to those who arrive at the hospitals and clinics. By giving the
mother the record, information about past illnesses becomes available
to other health workers whose help the mother may seek.

MEDICAL RECORDS
Filing records in developing countries

Filing systems are difficult enough in European hospitals, where the
whole community is literate, Here names are seldom ambiguous, and
the ratio of medical workers to population is high. Filing clerks are
educated and may have been specially trained. Rural societies in the
developing world do not have these advantages. Nearly’ 20 per cent of
the population is under five, and the naming system is usually less
systematic. Often the majority of names in a country may start with
only a few of the letters of the alphabet. For example, in one village 52
per cent of surhames or ‘family’ names started with one of the three
letters A, O or J; in the Amazon all the children’s names in one family
have the same beginning. Furthermore, a child’s name sometimes
changes several times in the course of a few years, and in some cultures
giving a child a name is considered unpropitious until he has survived
the dangerous early years. In Asia one large church-reiated hospital has
been exceptional in achieving a complete record system for both in-
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patients and out-patients but this has only been accomplished at con-
siderable expense requiring no less than 50 filing clerks.

In the Under-Fives’ Clinic there-are considerable benefits to be
gained by giving the mothers their children’s records to keep. More
important, experience has shown that once the mothers realize the
value of their children’s records and the more substantial these are, the
better they are likely to be cared for. This is why the weight charts
should be printed on strong card and kept in a stout polythene bag so
that they are less likely to be damaged. Without this polythene
envelope which must be 10 ¢m longer than the card, the road-to-health
chart deteriorates so quickly that the whole system of home-based
records breaks down. Losses of around 1 per cent per year have been
recorded in many places, and this compares well with losses of over
5—10 per cent in clinic filing systems. It is commonly said that in a
particular society the people will be certain to lose them. So far where-
ver mothers have been allowed to keep their children’s weight charts
they have kept them safely.

In many clinics where records are filed, the day’s work cannot
effectively begin until the majority of records have been extracted. An
efficient Under-Fives’ Clinic can start work as soon as mothers airive
with their cards, and the first children can have been weighed, cared for
by the nurse, and be on their way home within 30 minutes of the start
of the clinic. A iainimum of the mother’s valuable time will then have
been wasted in waiting.

Analysing records

An advantage of a home-based record system is realized when the
records are used to analyse the work of the clinic. Attempts to carry
out a survey of most clinic-based records are met by the frustration of
finding many records incomplete in basic data. In an analysis of 6,000
in-patient records in a district hospital (260), the following deficiencies
were discovered: age, 11.5 per cent; weight, 10.5 per cent; sex, 3 per
cent; tribe, 4 per cent. Out-patient records are completed less effici-
ently, and these deficiencies make analysis hardly worthwhile.

Moreover, analysis of records in a clinic is open to the criticism that
it answers only the question ‘What does the clinic achieve with the
children who come to it?’. By visiting random homes in the community
(244) and surveying the records of the children who slept there the
previous night, many of their deficiencies can be made good, and a
more important and worthwhile question can be answered: ‘What does
the clinic achieve in the community?’. One can start above all to
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identify those children, frequently the mosi needy, who do not come
fur care (group C ia Figure 12.

As a significant part of the records is moved out of the hospital and
clinic through the Under-Fives’ Clinic to the home, at the same time
emphasis is shifted from the specialized unit to the home. Greater
responsibility is put on the parent for the care of the child, and greater
emphasis can be laid on the most important source of care, that within
the home.

Responsibility for the child’s health

Parents all over the world who are struggling to bring up children
under extreme difficulty look to the local hospital and clinic for help,
and the doctor and other staff are responsible in part, together with the
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Figure 44. Responsibility for the child’s health. Systems of
responsibility that rorely exist are dotted

parents, for the health of the child. The doctor is acting as a representa-

tive of the government of the country in this, as the final responsibility

must rest there, but to the parent this responsibility is too remote to be
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meaningful. This concept is set out in Figure 44, and the need for a
further ‘body” concerned with the care of the child is suggested.

Committee concerned with the care of children

What form this committee will take will depend on the social and
political structure of the community, but it should include a high
proportion of mothers with young children in its membership. It may
ve a sub-committee of the district or village council, a women’s associ-
ation of a religious group, or a women’s wing of a political party. Any
of these are suitable as long as the aim of the group is to serve the
whole community and not give preference to its members. If the clinic
or hospital holds all the records of the child, information on the health
of the children of the area can be collected only in the clinic or the
hospital. Once the records have been taken over by the parent. the local
committee can become more effective in improving the heaith of the
children by assuming some of the responsibility. It can encourage the
clinic to provide better care, and also encourage the community to
make use of this care. This will be possible only if information is
provided to the committee on such subjects as the health and ‘immuni-
zation status’ of the children in their area.

The introduction of growth charts into homes aliows information on
the individual child to move in two directions. As indicated below, the
health worker and any other visitor to the home can tell the mother
how her child is doing, and what immunizations are needed. At the
same time, information on the utilization of health services by the
community, and on the health of the children of the area can be
obtained for the local committee, and through this committee relayed
to the central authorities. This information is collected by visiting
random samples of the homes of the community, and it offers means
for discovering any improvement in the nutritional status of the child-
ren.

The medical personnel in rural societies are already overstretched,
and it may hardly be possible for them to undertake additional respor-
sibility. Nor in general is an analysis of a service best undertaken by
those offering the service. Some other possible channel should be
looked for through which the community can inform itself on the state
of its children’s health. Currently, the educational policies and services
of developing countries are under no less criticism than the medical
ones. Writers {119) have shown how irrelevant to social realities is the
present system of education. In the future the schools are likely to be
more deeply concerned with the society in which they exist, and their
objective may well shift to create a better local citizen and parent. A
practical step in this direction may be the direct involvement of the
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senior forms of the schools in studies such as that described above. The
senior form of the school could at regular intervals carry out surveys of
the records of the young children in their community, the schoolmaster
being responsible for preparing them for the committee tables based on
these records. The school would be responsible for supplying the
information along the dotted line shown by an ‘S’ in Figure 44. This
would be a highly educational activity and the school child who has
been involved in such a study is likely to ensure that his relatives, and,
later, his children are immunized and attend the clinic.

HOME-BASED CARDS AND ‘LEVELS OF CARE’

The concept of home-based cards has been well described {139)
under the heading of Progressive patient care. This theme is illustrated
in Figure 45.

Intensive care units in developing countries

The intensive care unit is still a luxury in Western medicine, but it
should be standard practice in the developing countries. For all the
disadvantages these areas of the world suffer, they are starting with a
‘clean slate’ and thus can develop a seivice more appropriate to the real
needs of the people than those in the West if only doctors and nurses
trained in a European system can discover and develop such new forms
of care. This system of patient care originated in North America and
has spread elsewhere in the world. It is particularly suited to the needs
of developing countries, and parts of it, such as the ‘emergency room’,
the rehydration centre and the nutrition rehabilitation centre, are
already part of many health services for children. They are described in
this monograph particularly in relation to home-based records and the
part that the mother plays at the different levels of care (Table 25).

As one moves from the intensive care unit to the home, the involve-
ment and responsibility of the medical services are reduced, whereas
those of the mother and the family increase, as do the volume of
sickness and the incidepce of disease treated. Clearly, the objectives of
different types of care and the relative contribution of the medical
worker and the mother need to be examined (256).

Records and home-visiting

Almost all iliness starts in the home, and most of it is treated there.
Because of the idca that medical records should not be kept in the
home, those engaged in home-visiting have either carried records with
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TABLE 25

Mother's Role at Different Levels of Medical Care

The levels of care

Mother's responsibility

Inrensive care units

These are the rehydration centres,
the emergency rooms, or ‘round-the-
clock’ services which are now being
established in many city hospitals,
and offer a high, but iow-cost,
intensity of medical observation,
investigation and treatmeni, Their
major objectives are resuscitation
and rehydration of the very ill child.

Their services are restricted to those
Hving in the large cities and can
reach only a small proportion of
those in need

The mother has the prime respons-
ibility to bring the child to the
unit, but her involvement in the
treatment is limited. The records
that she brings will show how the
acute incident is related to past
illness (for example, the inter-
action of measles, diarrhoea and
malnutrition)

Actte children’s ward

This remains the centre of most
paediatrician’s activities. A greater
appreciation of the value of medical
care has led to its overcrowding and
more emphasis being placed on other
levels of care

The moiher or a close relative should
be present if the child is under five.
She will want to take partin the
child’s feeding and toilet and will
participate in health education

Long-stay ward and nutrition
rehabilitation centre

These make less use of traditional
medical skills and more of skills in
communication and teaching. They are
described in Chapter 22

Here the mother should be almost
entirely responsible for her child.

A major objective of the nutrition
rehabilitation centre is her train-

ing through her involvement in the
recovery of her child in surroundings
sitnilar to her home

The Under-Fives?® Clinic

The Undes-Fives’ Clinic described
in Chapter 19 is destgned to be able
to meet, through the use of medical
auxiliaries, the mijor demands for
child health in the rural society
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TABLE 25 (cont.)
The levels of care Mother’s responsibility
In the home
Most ilinesses are cared for com- The mother, the relatives and the
pletely in the home. Less than 10-20 recources of the community offer the
per cent of child deaths occur in care that is available at this level.
hospital in most developing countries. The success of the mother in caring
for her child in the home and, with
Home-visiting undertaken by the staff her relatives, making the decision to
of the Under-Fives’ Clinic will help take the child elsewhere will depend
them to appreciate individual and partly on economic and cultural
community problems. Education of the factors, but even more on past exper-
family in better health and nutrition ience and ‘education’ received at
can then be more successful other tevels of care

them, or studied them and committed them to memory before leaving
the clinic. However, the mother and relatives may be suspicious of what
is written in the records held in the health worker’s hand. Alternatively,
if she has left them in the clinic, she may overestimate the accuracy of
her memory. If the mother can produce for the visitor her records
about her child, this is something that she is proud of, and that the
visitor can accept from her graciously. The visit is made more ‘human’
and valuable, and the medical worker, having examined the records and
found something on which to compliment the mother, will hand them
back to her for safe keeping before leaving the home. Giving the mother
her children’s records may be of considerable importance in the context
of the general development of women in rural societies.

Records available to non-medical workers

The children’s records should not be purely medical. They should
also contain relevant material for workers in other fields. For example,
if a social worker finds conditions in a house which may be dangerous
for the child and lead to an accident, this fact might well be entered on
the child’s record, so that other visitors in other disciplines coming to
the house could encourage the mother to persist in the necessary steps
to remedy the situation and praise her if she succeeds.

In the rural societies of most developing countries there are likely to
be two agricultural workers for every medical worker. While the
medical worker’s chief contacts are with the mother, the agricultural
extension workers should seek the confidence of the father. As an
objective of the agricultural department will be to improve the nutri-
tion of the family, their concern will be with the group most in danger
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— the children under 5 years of age. In at least one country the agricul-
tural workers are being taught to undesstand the growth charts. They
can then effectively persuade the fathers to try to ensure that their
children are well fed.

Of all home-based records, the growth chart is likely to be of most
value to workers in other fields. Figure 46a represents those who are
concerned with the prevention of malnutrition, or better, with the
promotion of adequate growth.

/ Pt \

Politician Teacher
/ Prevention \
. lnutrltlon
Soldiers ma ' Home
< or better P A .
and pola.ce PROMOTION OF economist

ADEQUATE GROWTH

~_ !

Public health Mutritionist
wnrker /
Biochemist
Agrlcul turist

\.___-—""'/

Figyre 46a. Interrelationship of disciplines in preventing malnutrition. The doctor
has an important place but can anly be effective in co-operation with these others

The inclusion of soldiers and police in Figure 46a is a reminder that
one of the first results of a breakdown of law and order will be an
increase in childhood malnutrition. The doctor bears a particular
responsibility, as only he can measure the prevalence of malnutrition in
the community and the extent to which the policies of other disciplines
aggravate or ameliorate this condition. By providing children with their
own growth charts, other disciplines may be more easily involved.
Representatives of any of these professions and disciplines may be in
the home at one time or another, Given a modicum of teaching on the
meaning of the growth chart and the importance of the direction of
movement of the child’s own curve, the chart may provide a useful
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opening for them in discussions with the mother and the family,
remembering at all times that the record belongs to the mother. Just as
the growth chart may be a ‘passport’ through which the mother has
confid -.ce to reach the health services when she needs their help, so
also #:: . ¢ home the visitor can establish contact and the families con-
fidence through the growth chart.

Qther uses of road-to-health card

Those invoived in using these growth charts have discovered a number
of ways in which they may be used in clinical practice or teaching. For
example, they may indicate the volume of fluid required by a dehydrated
child (see Figure 58, page 190).
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Figure 46b. The age at which children sit up, walk 10 steps unsupported, say
F—4 words and short sentences with the centile variation when these are achieved.
The nurse or medical assistant will be expected to memorize the ninety-seventh
centile so that children showing delayed development can be referred to the docror

Four important developmental stages with the span in time in which
they take place are given in Figure 46b. Copying this out on to their
own chart may help the medical assistant to memorize these figures.
Another example of the use of these charts is given in Figure 47.
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CHAPTER 9

The ‘At-risk’ Child

The theme underlying much of what is written in this book
suggests that under the present system of delivering health care the
child more in need may be the last to receive it. The reasons may be -
geographical, racial, cultural or economic. This chapter suggests a
method through which the doctor and his team can identify this group
of high-risk children. Once identified, a system must be evolved to
supply them with the extra care they will need.

On the inside of the ‘road-to-health’ card, these *at-nisk’ factors, or
‘reasons for special care’, are given a prominent place (Figure 47). By
this means, whenever the child is seen or visited, the medical worker
will be encouraged to give him extra attention and encourage the mother
to attend frequently. In this way the child will receive the additional
care it may require if he is to survive.

Although considerable effort has been put into methods of identify-
ing high-risk children in industrialized communities (249), it is difficuit
to find examples where this has been put into practical use. A mathe-
matical model (61) has been designed for ‘at-risk children from which
the decision can be made as to the optimal division of resources
between ‘high’ and ‘low’ risk groups. The experienced health nurse in
all societies can identify those children, those families and those
communities in which malnutrition, accidents, and a high morbidity
and mortality are likely to arise in childhood. This chapter will describe
one attempt to identify factors that put children ‘*at risk’ in a West
African village, details of which have been published elsewhere (189).
At the same time, an attempt will be made to see how this and similar
methods can be used to improve and maintain the health of children at
a disadvantage.

CHILDREN NUTRITIONALLY ‘AT RISK’IN
A WEST AFRICAN COMMUNITY

This study examined two groups of children. They were identified by
their weights at 6, 9 and 12 months, that is in the second 6 months of
is8
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life, when nutrition is so crucial. Using local centiles for weight (189), .
the two groups were selected, as shown in Figure 45.

Reasons for special care
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Figure 47. Identifying at risk children in a busy clinic
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Figure 48. Selection of groups A and B using percentile figures of children from
Imesi, Nigeria

Examination of the weights of these children at later ages suggested
that the two groups remained separate, as did the weights of later born
siblings to the two groups.
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At-risk factors

The following socio-economic and medical factors were considered
in this community as being possibly related to the nutritional welfare of
- the children. An attempt was made to tabulate these factors more

TABLE 26

List of the |7 Parameters Investigated as Possible *At-risk’ Factors. Those in

Italics Were Considered (o be Significant

Number Factors
i Parental heights and weights: maternal weight below 96 b {43.5 kg)
2 Birth order: al! birth orders over 7
3 | The weight of the mother in relation to the birth order of the child
4 Religion of the parents
5 The marital systewu and parental care: breakdown of merriage or death
of either parent
6 Qccupation of the parents
7 Family size and birth order
8 Stillbirth and death rates among siblings
9 | Deaths among older siblings, and family size before the birth of the
child: inore than 4 sibling deaths
10 Seasonal incidence of births
11 Weight changes during pregnancy
12 | Birth weight: g birth weight below the tenth centile (3 2.45 kg,
9 2.36 kg)
13} Twinning
14 Monthly weight increments during the first 6 months of life: failure
to gain 1 1b 0.5 kg) a month in the first trimester or % tb
{0.25 kgj a month in the second trimester of life
15 Breast-feeding and the introduction of solid foods: breast infections
and difficulties in breast-feeding, particularly those secondary
to psychiatric illness in the mother
16 Influence of disease in the first vear of life: an episode of measles,
whooping cough and severe repeated diatrhoea in the early
months of life
17| Influence of malaria prophylaxis on the growth of the child

precisely and investigate their relative importance. In Table 26 these
factors are set out, and those that were found to be significant for this
community are italicized.
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Maternal weight

Nutritional deprivation, particularly soon after birth, and perhaps
less se in childhood and adolescence, when the epiphyses unite with the
shafts of the long bones, will cause permanent retardation of growth in
height. Therefore, the height of the adult is one indication of his
nutritional state during childhood. The body weight is more an indica-
tion of the adult’s contemporary state.

In the author’s study, the genetic factors may have played some
part, although the community studied was intermarried, and genetic
influence was probably less significant than in a more heterogeneous
community.

The height and particularly the weight of the mothers of the mai-
nourished group was smaller than that of the mothers of the well-
nourished group. The fathers of both groups were similar in their
heights and weights. These findings suggest that the mother’s nutrition
in childhood, and more recently, may have been poor, and that in this
community the weight of the mother may be some indication of the
future nutrition of her child. In the studied groups of mothers, the
individual weights showed great variation in each group. The trend was
for mothers in both groups o be heavier with increasing birth order; it
is a general finding that women in most societies increase in weight with
increasing age and parity. However, the weight of the mothers in the
less well nourished group appeared to increase less with parity than did
that of the mothers in the better nourished group suggesting that their
nutrition may have been unsatisfactory. _

No significant correlation between weight gain in pregnancy, birth
weight or subsequent weight was shown in the study. This was surpris-
ing, as in this community the average weight gain during pregrancy was
only 4 kg compared with an average of 11.4 kg for Aberdeen mothers.
About 4 per cent of mothers showed no increase in weight during
pregnancy.

This small gain in weight during pregnancy in developing countries
remains unexplained (118). No satisfactory explanation is available.
The ‘normal’ or optimum pregnancy weight gain is not known. The
large weight gain seen in many mothers in Europe is probably excessive,
Similarly, the small gain seen in pregnant women in developing
countries is presumably related to a deficient calorie intake.

Just as short stature has been used as an indicator of the mother
obstetrically ‘at risk’, so the weight of the mother may in future be
used as one of the indicators for special care in the nutrition of the
infant.
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Birth order gver seven

As might be expected, the infant of the older mother is more likely
to be malnourished. By the time the mother has given birth to 7 infants
in this village, she is likely to have been child-bearing for over 20 years,
and her ability to secrete breast milk may be decreasing. Figure 49
shows an increased incidence of poor nutrition with parities over 7.
This was confirmed by another recent study in East Africa, wheze it
was found that the marasmic children were mostly those of older
mothers, while kwashiorkor more commonly developed when another
sibling was born after only a brief birth interval (79).

BIRTH ORDER OF CHILDREN IN GROUP A [] (51
AND GROUP B {52}
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Figure 49. Birth order of children in groups A and B showing an increased
incidence of poor nutrition with paritics over 7

Breakdown of marriage or death of a parent

In a compound in the village where this study took place, the
common family unit is the ‘extended family’, built on a patrilineal
systemn, where intermarriage within the village is usual. The gir} marries
at about the age of 17 years, leaving her parents’ compound for that of
her husband. If the marriage ends in divorce or separation, the wife will
return to her parents’ family circle with any of her children who are
under the age of 7 years. The author’s findings as regards the child with
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separated parents were similar to those of others (280), who examined
the environments of children with kwashiorkor in a mixed but mainly
rural community in East Africa and concluded that the broken marriage
was common in its aetiology. In addition, these families seemed to
receive less support from other members of the community. In the
community the author had studied, children were not sent to stay with
distant relatives when the mother stopped breast-feeding. This takes
place in some communities and is believed to precipitate malnutrition
in a few children. Polygamy was not associated with malnutrition in the
study, nor was it in those of others (162, 280). However, in some
studies, such as that in the city of Lagos (89), this factor was impor-
tant, no doubt associated with the special problems of polygamy in an
urban situation.

More than four sibling deaths

As might be expected, the family in which there were a number of
previous child deaths was also the family in which children with pocr
nutrition were more likely to be found.

Birth weight

The babies of low birth weight usually gained well. However, those
with birth weights below the local tenth percentile were more likely to
be poorly nourished later.

Twinning

Probably in all communities which depend largely on breast-feeding,
twinning is a great hazard, in that the infants have to share their
mother’s breast milk, and twinning is much more frequent in the older
mothers of high parity (146) who are likely to have less breast milk.
Certainly in West Africa, the chance of twins surviving in the past was
poor indeed, and even with improved care it was difficult to bring them
successfully through infancy and childhood.

Poor weight gain in the first 6 months
of life

Infants who gain little weight in the first few months are those who
receive little breast milk. Poor weight gain needs to he sought out
carefully in this age group as, if early supplementation can be achieved,
much ill-health and difficulty in management in the second year of life
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can be prevented. This study focused attention on the need for a
satisfactory weight gain in the first months of life if the child is to do
well latei. In the author’s experience, a baby who gained less than 0.5
kg (1 1b) in any month of the first 3 months, or 0.25 kg (}2 Ib) in any of
the 3 months of the second trimester was likely to be poorly nourished
later, particularly if this poor gain was repeated in a succeeding month
(Figure 50).
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Figure 50. Significant poor weight gain in the early months of life

-

Such children appear perfectly normal and are overlooked unless
weighing is carried out regularly and the weight charted, and even then
as shown in Figure 50 the staff need to be well trained to observe this
poor gain in weight, However, there is need to identify them, as steps
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taken early to increase their food intake will be easier and much more
effective than waiting until the first signs of poor growih show clinic-
ally.

Poor weight gain in this first 12 months of life is serious.
The brain at this time is growing and laying down new cells more
quickly than at any other time. If growth is seriously retarded in this
period, later intellectual development may be impaired.

Difficulties in breast-feeding

The subject of difficulties in breast-feeding has been fully covered in
Chapter 6.

An episode of measles, whaoping cough,
and severe or repeated diarrhoea in the
early months of life

Measles, whooping cough and severe diarthoea were the three most
common infections to be recognized in these children. If the children
had been more closely studied, urinary infection might also have been
included, and in communities where BCG vaccine has not been used
tuberculosis may be important. The tendency for all the respiratory and
diarrhoeal infections to concentrate in the early months and years of
life in developing countries is repeatedly stressed in this book. The
interaction with the child’s nutrition is particularly studied in the
chapter on measles (Chapter 12).

From experience with the use of ‘at-risk’ factors, it is clear that
many of them are likely to overlap. For example, the mother who was
parity 7 + in the studied village was more likely to have a low-weight
infant, and also the twinning rate amongst these mothers was as high as
10 per cent /146). These babies would be unlikely to gain weight well
in the first 6 months of life, and they would have a clustering of at least
three reasons for special care. As more experience is gained in the use of
reasons for special care, it may be possible to reduce the number
needed and give some an increased ‘weighting’ as being of greater
importance.

OTHER STUDIES OF AT-RISK GROUPS
At-risk groups in developing countries

A study was made in St. Lucia of factors commeon to a group of 46
children with malnutrition at a time when the incidence of malnutrition
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had already declined (154). Common factors were (1) illiteracy; (2) the
mother who worked out of the home; and (3) a history of a previous
child with malnutrition.

Reasons for special care in 5,000 children in the Punjab were studied
(153), and in this area they inciuded (1) cessation of breast-feeding
before 3 months; (2) serious disease of the mother, or 1ow intelligence;
(3) death or blindness in either parent.

In Zambia an arm circumference below 14 ¢cm was found to be more
significant than a single weight in predicting children nutritionally at
risk (317).

A year’s survey of all perinatal deaths occurring in a different rural
Punjab population of 30,000 revealed that 74 per cent of these deaths
were identifiable as high-risk cases, according to the classification being
used there (14).

The effects of season on birth were studied in the Gambia (172) and
showed that children born during the early part of the dry season were
particularly at risk during the following rains, and suffered more than
children born during the wet season.

Many doctors would expect to find congenital abnormalities and
haemoglobinopathies placed high on these lists. They have not been
included as, although they are frequently seen by paediatricians in
hospital practice, they are uncommon at village level, and emphasis has
here been placed on those conditions for which help can be effectively
given.

At-risk groups in Europe

The at-risk groups defined by a psychologist (135) in England and
now generally agreed on are not dissimilar to the groups defined above,
and are included here for comparison in order of no particular signifi-
cance.

(1) Large families with low incomes.

{2) Children living in urban conditions with insufficient play space,
especially in flats and high-rise housing,

(3) Families whose cultural conditions and social standards are
different from those of the majority, and to which they have not yet
become accustomed.

(4) Families whose personal relationships are impaired.

(5) One-parent families.

(6) Those affected by serious or irreversible physical or mental
illness, or a disabling handicap.

(7) Families affected by sudden crises.
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(8) Children who have to live apart from their families for longer
or shorter periods.

RUNNING AN AT-RISK CLINIC

A practical method of keeping children “at risk’ under surveillance has
been developed (258). The road-to-health chart, made of stiff card and
kept by the mother, which is described in Chapter 8 is used. Amongst
those attending the Under-Fives’ Clinics, the vast majority are either
well or have only mild disorders. There are also a number who may be
acutely ill and who need immediate therapy or referral to a centre with
more facilities. There are always a few children who, with nc acute
illness, are nevertheless ill — either underweight due to various diseases,
or with charts that show a period of failure to gain weight which is
significant for that age group. This group of children are at risk, and are
particularly liable to succumb to severe infection and chronic diarrhoea,
entering a vicious circle of further malnutrition and further infection.
The criteria of those at risk may well vary from area to area. TFhe
proportion of children attending the clinic who are put in this category
should not rise above § per cent, as otherwise their management proves
difficult. Where possible, they need to be referred to a smaller clinic
where more time can be spent on them. A careful note of their address
is taken, and a simple copy of their weight record is kept on a chart
printed on white paper*.

This ‘at-risk> or nutrition clinic in East Africa was run entirely by
parainedical staff who had received additional training in a central
nutrit’on rehabilitation centre. In the clinic 10-20 children and their
mothers were seen on each occasion, and the weights were carefully
recorded both on their own cards and on the duplicate paper record
held at the clinic. Those who failed to come would be visited at home,
if at all possible. At intervals, those in charge would check the paper
weight charts held in the clinic, and those failing to gain would be
referred back to be seen by them. These records were useful for teach-
ing, and when the nurses had been particularly successful in treating a
child, the paper record would be stuck up on the wall of the clinic as
evidence of their success.

Use of local foods

In the management of these children emphasis will be laid on teach-
ing the mothers the better uses of local foods and if possible the prepar-
*A stencil to fit a Gestetner or Roneo type duplicator for duplicating these

paper charts may be obtained from TALC, Institute of Child Health, 30, Guilford
Street, London W.C.}
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ation of these dishes in a local-type kitchen. Supplements should be
limited and consist of local foods with a minimum of imported food if
these have to be used. A good example of a successful locally produced
food is the Hyderabad Mix. The ingredients for this are shown below.

Wheat 35 g Skim milk 6 g
Groundnut 6 g Sugar 11.5 g
Bengal gram 11.5 g

Total contents: Joules 1,000; protein 10 g

Total cost: $0.03
The first three ingredients are roasted, ground up and mixed with the
milk and sugar. The resulting powder is packed in a small polythene bag

and sealed. This package supplies a quarter of the calorie and perhaps
half of the child’s protein requirement.

HOSPITALIZATION FOR MALNUTRITION

Management of malnutrition has been recently well described (141,
254). The advisability of spending resources on admitting children to

TABLE 27
Treatment of Malnutrition In and Out of Hospital (49)

Hospital treatment* Total cases Range mortality
in hospitals

Central and South

America {(15) 3,276 11-30%
Asia (7) 980 12-46%
Africa (12) 8,746 8-52%

Further mortality after discharge: Asia 15%, 30%, 37%;
Africa 18%:; America 34%

Home and nutrition

rehabilitation centres Numbers treated Mortality (%)}
Peru 61 0
Nigeria 346 6
Haiti 56 0
Ghana 44 5
Kampala 112 8
Jordan 72 3

*Figures in hrackets refer to the number of studies
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hospital with malnutrition has been questioned. The results of treating
children in hospital all over the world have been analysed and compared
with the resulis of care provided by a nutrition rehabilitation centre
(49} (Table 27).

Assuming that those hospitals which analysed and reported on their
results were the best, then the overall hospital care of children with
malnutrition may be even worse. Instead, emphasis needs to be placed
on Under-Fives’ Clinics and nutrition rehabilitation centres. This con-
clusion may be criticized on the grounds that those admitted to
hospital are more severely ill. This is true but those managed in

TABLE 28
Summary of Management of Children Nutritionally At Risk

Grouping of children at risk Suggested steps to be taken in their
care
*At-risk’ children Retevant ‘ai-risk’ factor entered

under ‘reasons for special care” as
earty as possible. Regular attend-
ance encouraged to supervise weight,
immunize early and treat infections.
Special emphasis placed on feeding
and giving supplements early if
weight gain becomes inadequate

Children showing inadequate growth A duplicate paper weight chart is
over a significant period, as kept in the clinic. Attendance at a
indicated by flattening of the less busy clinic may be necessary.
curve on the weight chart Home-visiting increased

Continued poor growth, Early signs of Admit to a nutrition rehabifitation
malnutrition centre, or arrange daily attendance

Severe life-threatening malnutrition Admit to hospital. By now long-term

prospects may be poor

nutrition rehabilitation centres if untreated would have deteriorated
and required hospital admission. Cook (49) estimated the cost of
hospitalization to range from $95 to $950 per child, and for treatment
by nutrition rehabilitation to vary from $25 to $70 per child.

The appropriate steps that may be taken with chiidren at various
levels of risk from malnutrition have been summarized in Table 28.
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CHAPTER 10

Diarrhoea

'-'-119 Ilﬂf'lpl'c dl o f'l r-nnfrnl ﬂf d'arrhce

he understanding and control of diarrhoea have high priori
and broad significance, with implications beyond the direct morbldlty
and mortality this condition causes. In Europe, diarrhoea still ranks as
the second most common cause of death in childhood. The same is true
in the developing countries for communities where mothers still breast-
feed. Where they have taken to bottle-feeding it becomes the first cause
of death. Although diarthoea is so important the wrong priorities are

only too commonly accepted in its study and management.

GENERAL CONSIDERATIONS
Definition of diarrhoea

The term diarrhoea shall be used to mean ‘an abnormal frequency and
liquidity of faecal discharge’ as defined in writings of Hippocrates. The
term ‘gastro-enteritis’ is avoided as pre-supposing an inflammatory
condition. The major endeavour in research on diarrhoeal disease has
been to distinguish the aetiological entities within this syndrome which
surely exist. In the developing world, diarrhoeal disease is endemic. The
number of cases and deaths is especially high in children under 5 years
of age.

Epidemic diarrhoea

Epidemics of acute diarrhoea are common. The reservoir of infection
is usually in the prevailing endemic acute diarrhoeal disease of the
regions in which these epidemics occur. An example is epidemic diar-
rhoea in nurseries for the newborn. Fortunately, it is only in industrial
countries that newborns suffer by segregation away from their mothers
and so these epidemics are largely restricted to these countries.
Although the case fatality rate is high in thesé epidemics, they are
sufficiently uncommon to make up only a small proportion of the total
deaths from diarrhoea.
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The second circumstance in which diarthoea becomes epidemic
arises when people who are largely strangers to each other become
aggregated together and exposed to an unfamiliar environment. This
situation may arise from natural disasters, man-made disasters largely
due to wars, or among migrant or seasonal labourers, holiday makers
and their families.

Weanling diarrhoea

An outstanding feature of acute diarrhoeal disease in the developing
world is the frequency of cases amongst infants and young children
during and after the weaning period. Malnutrition is especially common at
this time, and the term ‘weanling diarrhoea’ (85) pinpoints the synergism
that exists between infection and nutrition during this period (100).
The weanling has been defined as a child in the course of transition
from breast or bottle-feeding to an adult type of diet. The weanling
period is the time during which breast-feeding is continuing, but other
foods are being added, including also the period of 3 months immedi-
ately after discontinuing breast-feeding.

CLINICAL PICTURE AND AETIOLOGY

Clinical characteristics of acute
diarrhoeal disease in infants and
young children

The diarrhoeal diseases due to different organisms can seldom be
clinically distinguished from one another, and in general, those in which
an organism can be held responsible are no more severe than those in
which no such cause can be found. An important distinction must be
made in general clinical behaviour and severity between two groups
(107). The first is common in children in Europe and amongst the
economically favoured in the developing countries. In this group
organisms such as Salmonella and Shigella are quite frequently found.
There is usually a mild indisposition and discomfort rather than a
serious morbidity. While severe cases arise with occasional mortality
these are uncommon. The duration is short, and lasts 1 or 2 days,
although loose stools may continue for a week. Deaths are few,
although their number is important, as the total number of deaths in
this socio-economically favoured group of children is small.

The second type in which recognizable pathogens are less frequently
found occurs most frequently in less developed regions. The onset of
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clinical disease is acute and rapidly progressive, with liquid or semi-
liquid stools varying from 3 to as many as 20 a day. A proportion of
the children, usually about one-quarter, have blood or mucus in the
stools, and frequently pus can be seen. Such diarrhoea is most common
in the second year of life or, in some areas, between 6 months and |
year when the crawling child is first exposed to heavy infection (133).
The child’s tendency to examine objects by putting them in his mouth,
often combined with a poor state of nutrition, make him particularly
vulnerable. Low-grade fever is usual, along with malaise, toxaemia,
intestinal cramps and tenesmus. Children are usually ill for 45 days
and often there is a simultaneous onset of respiratory tract infection. In
more severely malnourished children, a milder diarrhoea with poor
appetite and misery often follows which may last a month or more, and
there may be regular recurrences of loose stools. The danger of this
intermittent low-grade diarrhoez is that it may lead to less food being
offered and further malabsorption of food in a child who is already
undernourished. This recurrent form of diarrhoea may amount to 15
per cent of cases, but is usually limited to malnourished children, and is
common following measles. In infants with diarrhoea and severe mal-
nutrition, the biochemical disturbance is of a different nature from that
in well-nourished infants. Dehydration and electrolyte imbalance are
common, have often been prolonged, and are therefore frequently diffi-
cult to correct. They are made worse by many mothers restricting their
children’s already inadequate diet. Too often each succeeding episode
of diarrhoea leads to a further decline in the nutrition of a child. As one
episode of diarrhoea succeeds another, he progresses from being an
under-grown child to become a child with marasmus, marasmic
kwashiorkor, or even frank kwashiorkor.

Case fatalities rates for patients in the first and second years of life
range from 1 to 4 per cent (100). At a later age, deaths are less
frequent. The only other period when the case fatality rate is as high or
higher is in smail infants when they are of low birth weight. The
mortality of hospitalized patients varies greatly. In some studies it has
been as high as 3040 per cent for young children (270), but figures
below 1 per cemt have been given for Papuan children treated by
medical assistants using standardized techniques (18) described later in
this chapter.

The mother’s attitude to diarrhoea

In the mass of writing on the subject of diarrhoea, little has been
said about the attitude of the mother and other relatives. Reference has
already been made in Chapter 4 to the beliefs held in parts of Asia that,
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while mild diarthoea can be well treated in hospitals, the severe variety
is best cared for either at home or at a temple. To the Yoruba mother
in Africa the word diarthoea might on occasion mean constipation (89).
As so often, the local term for a particular condition may bear little
resemblance to its alleged scientific equivalent (181).

It seems that all communities hold the idea that some degree of
‘starvation’ is an essential part of the management of diarrhoea. This
belief seems to be common to most if not all cultures. A recent
example comes from Bangla Desh refugee camps where there were
plenty of children running around, but at the back of the tents, lying
apathetically, were malnoiirished, dehydrated children. The mothers
said they had developed diarrhoea and were being starved to make them
better. One does not have to look far for the origins of this belief. If a
child is fed, this in itself is a stimulus to the gastrocolic reflex, increased
peristalsis throughout the gut and passage of a stool, whether diarrhoeal
or otherwise; this is likely to occur immediately after feeding. Also, if
the intestine is considered as a tube, the quantity put in at the top wil
bear some relation to what appears at the bottom. Complete starvation
clearly decreases the amount and volume of diarrhoea stools produced.
Unfortunately, mothers — and through them many doctors — are
frequently far more concerned with stopping a child’s diarrhoea than
with the close observation of his condition. Later, a plea will be made
for the giving of energy foods in some form even to the child with the
most severe diarrhoea, although rehydration is the immediate priority.

Another belief which is held in many communities is that constipa-
tion is serious. This probably arises from the fact that it occurs during
fever. In many severe illnesses constipation is present, and in the
terminal stages of most of them it may be absolute. Deaths, particularly
in children, are so common and many mothers have ample opportunity
to observe the constipation that so often precedes it. For this reason,
many communities know of a variety of aperients, some strong and
dangerous, and use them in any illness that leads to constipation. This
‘urge to purge’ is found in most societies, and medicines and infusions
of roots and leaves are commonly given to breast-fed babies. In this
instance the desire for such treatment arises because breast-fed babies
pass stools infrequently. It is not uncommon for an English baby to
remain a whole week without passing a stool and this is not considered
abnormal (120).

Because diarthoea is so common in the period lasting more than 2
years in which a tooth somewhere in the mouth is erupting, cutting of
teeth is commonly considered a cause. In parts of South America if a
child is cutting teeth the parent delays taking the child to hospital for 3
days: in the same region they believe that if diarrhoea stops suddenly
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this is dangerous., There is no evidence that eruption of the teeth is
related either to diarrhoea ot constipation.

There are various reasons why many dehydrated children particu-
larly those in rural areas never reach hospital. A child’s condition may
deteriorate rapidly and yet his mother may not be able to make the
decision to take him to hospital without his father’s agreement, and
many children die before this family decision is reached. Fear of an
autopsy and the desire for the child to die at home, where his spirit
may remain, are but two of the many reasons why children are not
brought to hospital when they should be. Discovering and dispelling
these beliefs is an importani part of health teaching.

Causes of diarrhoea

The diarrhoeal stool has been a happy but rather barren hunting
ground for microbiologists for many years., The recognized specific
infectious diarrhoeas within the diarrhoeal syndrome include shigellosis,
salmonellosis, diarrhoea due to enteropathogenic Escherichia coli,
giardiasis, and amoebiasis. In the UK an aetiological ageni can be
identified in not more than 15--20 per cent of all diarrhoeas (55). The
percentage may be a little higher in hospitals, but any figure over 40 ox
50 per cent is unusual.

12% Normal stools

---------

4 24% From diarrhoeal stools using
- routine hospital techniques.

136% From diarrhoea stools using
. elaborate (but uneconomic)
techniques.

Figure 51. Proportion of children’s stools yielding pathogenic bacterig
{repraduced from Gordon et al, 1964, by courtesy of the Editor, Bulletin
aof the World Health Organization)

Only recently have random studies of stools of apparently well
children been made in developing countries. Reports from several areas
suggest that around 12 per cent of normal children contain one of the
bacterial pathogens noted above. From children admitted to hospital 24
per cent or double this number have pathogens. The 24 per cent found
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by the use of standard bacteriological techpiques are not necessarily
from those children with the worst diarrhoea. In fact, the frequency
with which a pathogen is discovered correlates poorly with the severity
of the diarrhoea, and in many children with severe diarrthoea no patho-
gen can be isolated. A top figure of 36 per cent, ‘positive’ culture only,
comes when several bacteriological methods not available in routine or
in most university laboratories are used, including maultiple samples and
the use of many selective media.

Bacteriological culture of stools should in future be confined to
research situations or where an outbreak of epidemic disease such as
cholera is suspected. As a routine measure it is a poor use of resources.

The frequency of isolation of diarrhoeal agents is set out in simple,
easily memorized terms in Figure 51.

Frequency of different infections

Infection with Salmonellae accounts for relatively few cases of early
childhood diarrhoea in industrial regions and in many of the developing
countries. However, they are more commonly found in some couniries
such as the Argentine, Tunisia, Costa Rica and countries in West Africa.
This may be because Salmonellae, unlike other organisms causing
diarrhoea, have a large natural reservoir in birds and reptiles, such as
lizards and turtles.

Shigella sonnei predominates in Great Britain and other European
countries. In developing countries organisms of the Flexner group are
most common. In the Middie East. Shigeila boydi is common but not
before the age of 6 months. Unlike the Salmonellae, Shigellae are found
only in man, and are spread by direct contamination with faecal
material; they are rarely spread through water.

Serotypes of Escherichia coli rival Shigella as the commonest
organisms found in bacteriologically differentiated causes of diarrhoea
in early childhood. They are recogrized more commonly in affluent
than in developing countries. This organism is particularly important in
the first year of life, and is the most frequently identified cause of
epidemic diarrhoea in nurseries. It is easily spread from hospital to
hospital by the transfer of children (234) and may remain viable in
ward dust for 2 weeks. These apparently pathogenic strains of Esch-
erichia coli may be identified in 15-20 per cent of normal toddlers’
stools but how they become the predominant organism in almost pure
culture in infants with diarthoea is not yet adequately explained. The
presence of the toxin responsible for the diarrhoea described below is
unzelated to the antigens through which these strains are identified. The
ease with which these strains establish themselves in infants undergoing
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neonatal surgery for malformations may be related to the nutritional
state of these infants.

Viruses

The viruses now known cannot provide the answer to the aetio-
logical enigma of the many children with undifferentiated diarrhoeas.
In referring to the possible virological aetiology of diarrhoea, Joan
Tayior (265) has written: ‘This cloak for ignorance should be
abandoned, for from the early days in 1947 to the present day, using
modern methods of isolation and investigation, no one in any part of
the world has yet produced good evidence of viral aetiology.’

Diarrhoea associated with measles was well recognized in the severe
form of the disease in the last century and recently in developing
countries (Chapter 12). This diarrhoea develops from the rash which
affects the bowel epithelium equally severely as the skin.

Isolation of pathogens before and
after diarrhoea

Relatively few workers have investigated the incidence of pathogenic
organisms in the community and at the same time examined the
incidence of diarrhoea and its relationship to these pathogens. One of
the most sophisticated studies of this nature was undertaken in Vellore,
India (125) (Figure 52). In this study, routine rectal swabs were taken
fortnightly over a period from all the children in the community, and at
the s:me time information on the occurrence of diarrhoea was obtained
and culture made from it. The results were analysed, using each child as
his own control before and after the episode of diarrhoea. The results
are shown diagrammatically in Figure 52. The vertical dotted line
represents the episode of diarrhoea and the frequency of isolation of
various organisms before, during and after this episode is plotted.

In this study the correlation between the presence of pathogens in
the stool and the episode of diarrhoea is poor, and could be shown to
be statistically significant only in the case of Shigella and poliomyelitis
viruses, Even with these, the incidence rose only from around 8 per
cent in the case of Shigella to around 15 per cent during the episode of
diarrhoea. Experience has shown that when ‘carrier states’ exist, they
can be better identified by giving an aperient to increase the frequency
of the stools and make them more liquid. It is possible that some of the
increase in the rate of isolation of pathogens from the stooi during
diarrhoea in this study arose because the diarrhoea has made apparent a
pathogen, which was there all the time.
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Figure 52. Isolation of pathogens before and after an episode of diarrhoea
freproduced from Jacob, 1968)

The large number of infections from which a child may suffer is well
illustrated in the Central American study shown in Figure 53.

Other specific microbiological and
parasitic causes of diarrhoea

Typhoid. — Many paediatric textbooks suggest that typhoid is
neither common nor severe in infants and young children. A recent
study suggests that this statement may need revision, and that if S.
typhi is sought for by blood culture it can be isolated frequently (197).
The disease is then found to be common, but presents an unfamiliar
clinical picture. This usually includes fever, with or without diarrhoea,
convulsions, and particularly anaemia.

Cholera. — El Tor cholera has now spread throughout Asia and to
most areas of Africa, and is likely to spread to all other areas of the
developing world. It has been said that those who ‘wear collars and ties’
rarely develop cholera, and that, like other diarrhoeal diseases, it
depends on the socio-economic conditions and the nutritional status of
the people. Whereas in traditional cholera only one or tw. carriers exist
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CLINICAL PICTURE AND AETIOLOGY

for every infected individual, as many as 20 asymptomatic carriers may
exist for every clinical case of El Tor cholera. Young children who are
already suffering from malnutrition are those most likely to succumb
to the disease. Unless special arrangements are made in cholera epi-
demics it is likely that the different electrolyte requirements of children
will be overlooked. In particular, the standard regimens rely heavily on
the drinking of large quantities of ‘free’ water, int which electrolytes are
not present, and the young child may be unable to take this quantity
(103).

Proteus morganii, — Proteus morganii was believed to be the cause of
the ‘summer diarrhoea’ found in the UK (265) which was common in the
early twenticth century and did not finally disappear until about 1947.
Before then it was an infection that occurred most commonly in badly
nourished infants and young children in poor families living in over-
crowded and insanitary dwellings; although not certainly distinguished
from other forms of diarrhoea, its disappearance may have been due to
improved nutrition of the children through the child we. .-e movement
rather than any dramatic improvement in sanitation.

Amoebiasis and giardiasis. — These are both found ii- . der children
but are probably rarely responsible for diarrhoea in ‘¢ important
weanling group in some areas, although giardiasis has bee' .mplicated as
a cause of diarrhoea in this latter age group. Mamy loctors have
questioned whether helminths are responsible for d ~thoea. In a
Southern Indian child population there was no relatic: ship between
worm infection and diarrhoea (123).

Epidemiology

In considering their spread, the diarrhoeal diseases \- be treated as
a group, in spite of the possibility of their being due t - uch indefinite
and diverse infectious agents. Man is the only impori .1t reservoir of
infectious agents and the carrier state is essential in ::s spread. In a
Guatemalan village, in children under the age of I years without
diarrhoea, approximately 8 per cent carried Shigeli:, 0.1 per cent
Salmonella and 4 per cent pathogenic strains of E. coli. The immediate
source of infection in most transmissable’diarrhoeas is ilmost certainly
faeces, and spread occurs by direct hand-to-mouth infection. Flies
probably do not play such an important part in transinission as was a‘
one time thought, although they may contribute at certain seasons.

The classical picture of epidemic diarrhoea is one of infection
derived from a common source, such as water, milk or solid foods, with
the outbreak rising and falling abruptly. Such epidemics are not a
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common feature of diarrhoea in rural societies of developing countries,
and in particular weanling diarrhoea does not fit this picture.

Mudtiple index cases and little
secondary spread

Epidemiological study shows that diarrhoea differs from many other
infectious diseases in which the school child frequently carries the
infection into the household, and where secondary cases occrr particu-
larly in the children under 5 years. In diarrhoea the usual index or
prirmary case is in the young child himself. For example, in a study
among 390 family outbreaks during 12 months, 71 per cent occurred
first in the pre-school child aged 5 years or under (28). This frequency
was out of all proportion to their number in their families. Of these
index cases, a third were infants under 1 year. In this study, the
appearance of disease in more than one member of a family within a
period of 24 hours, that is multiple index cases, was observed in only 1
per cent of family outbreaks. As multiple index cases are characteristic
of common source epidemics such as water and milk, this suggests that
the latter were not a major cause of transmission. In this study, the
incubation period was taken as less than 7 days, and on this basis
overall secondary attack rates for the 390 families were only 1.4 per
cent, suggesting that most family members were immune, or that the
communicability of the agent was low. Even where there were two or
more pre-school children within one family, the secondary attack rate
among these siblings was only 4.1 per cent. These epidemics of
diarrhoea evolve slowly. There is seldom a large number of cases in a
short time as would be expected in a common source outbreak. The
epidemic may follow a protracted course, sometimes running into
years.

There is the characteristic, in rural societies, of a large number of
index cases scattered throughout the community developing diarrhoea,
secondary cases within the family being the exception rather than the
rule. The most likely explanation is that a diarrhoeal agent is spreading
throughout the community, that many members are probably infected,
not once but many times, and that it is the children in the weanling
group, who are particularly susceptible and who develop an actual
diarrhoea. If this statement is accepted the present methods of attempt-
ing to prevent diarrhoea will have to be considerably modified.

Malnutrition and diarrhoea

Several countries where weanling diarrhoea is a major problem have
developed a system of rehydration centres. A visit to one of these
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centres shows that two problems exist: one is the diarrhoea and
dehydration, and the other the poor nutrition of most children who
attend them. A statistical relationship between the frequency of a
child’s diarrhoea and his nutritional state has now been established.
Table 29 (242) is a good example. The figures in this table show the
tendency for diarrhoea to occur in the undernourished child, but it is

TABLE 29
Nutrition and Diarrthoea
‘Firsr-degree” ‘Serond-degree’ "Third-degree’

Normat malnutrition malnuirition malnutrition
Number of children 25 74 T g
Aftack rates
of diarrhoea Al
cases/year/ diarthoeas 99 164 253 275
100 children
aged 0--4 Severe
years diarrthoea 22 62 73 108

possible that even these striking figures may understate the case,
because the system used for measuring poor nutrition is inadequate.
The system generally used is the child’s ‘weight for age’ and not his
growth rate (that is his velocity of weight gain or his velocity of height
change), which is a more accurate indication of nutritional status. As
shown in Figure 36, children with kwashiorkor may have a weight equal
to the local ninety-seventh centile, whereas children who are
nutritionally satisfactory and gaining weight may be only on the local
third centile. Further evidence for this belief comes from a study of
diarrhoea and malnutrition undertaken in South Africa (287). This
study also compared the serum zlbumen levels, as well as the weight of
the children. Not only did the ‘underweighi’ children have a low serum
albumen, but also a number of the children with diarrhoea, although
more than 80 per cem of ‘normal’ weight, had low serum albumen.
Such children may well have failed to gain weight for a number of
months, and their nutritional state was worse than a single measure-
ment of weight would indicate. Paediatricians from many countries are
now paying great attention to the nutrition of children with diarrhoea.
In Iraq the weights of 57 per cent of children with diarrhoea fell into
the Gomez I classification and only 20 per cent were breast-fed
compared with 63 per cent in a control group who were suckling (301).

Diarrhoea is most common as breast-feeding comes to an end and
continues for at least 3 months after its cessation. In the village of
Imesi, Nigeria this was the titne of the greatest nutritional risk, and
many children developed diarrhoea. One study has also shown that
while diarrhoea is just as frequent during the early weanling period,
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when the child is still being breast-fed, it is in the later period, when
breast-feeding has just stopped, that the mortality is so high. Mal-
nourished children in New Guinea take longer to rehydrate and they
stay longer in hospital (100).

As it has been seen, it is the growth failure which is
probably the best indicator of liability to diarthoea. This may in part be
due to a deficiency in cellular immunity arising out of the effects of
malnutrition of the thymus. At the cellular level, workers in Chile (29)
suggest that in marasmus, in which growth has been slowed or halted for a
longer period of time than in kwashiorkor, mitosis may be much
reduced in a histologically normal intestinal epithelium (Table 30).

TABLE 30
Mitotic Index in the Intestinal Mucosa of Children with
Protein-- Energy Deficiency (% of Epithelial Cells Sharing

Mitosis) (29)

Mitotic index  Range P
Normal infants (8) 3.8 2.6-4.5
Kwashiorker (10} 3.0 1.8-3.7 0.02
Marasmus (&) 1.3 0.7-2.1 .00l

Othier studies Irom Uganda. South Africa and Jamaica have not found a
normal mucosa in the children with marasmus. The children in the
Chilean study (29) had suffered from severe undernutrition from the
first weeks of life, were true nutritional dwarfs and they were not
suffering from diarrhoea; the findings of low mitotic counts suggest that
the slow production of epithelial cells may be a response to a poor
intake of energy. Thus not only has the child stopped growing. but also
his intestinal villi of the mucosal lining of the intestine have not been
‘growing’ and produce fewer new cells on which secretions depend. An
carly and wellstudied change in the intestine is the decrease in lactase
teading to lactose intolerance and diarrhoea. While lactase is the most
frequently affected, all enzymes miay be diminished.

Ingection of the ssmall bowel in the
malnourished child

The human small bowel on a Western type diet, unlike that of the
rat. is usually sterile. However, in diarrhoea due to enteropathogenic £.
coli colonization of the small gut takes place. During the incubation
period of 4--7 days, or sometimes longer. the organism can be isolated
from the stool before the onset of the symptoms, but once the

182




i
!

CLINICAL PICTURE AND AETIOLOGY

diarrhoea starts it may present in pure culture in the faeces (265). On
the diet in developing countries the small intestine is not sterile. It may
be that only when stasis occurs or the infecting dose is very large that
conditions exist where bacteria can multiply and attach themselves to
the mucous membrane of the bowel. Reliance can no longer be placed
on isolation of recognizable serological strains of enteropathogenic E.
coli as non-pathogenic strains have been shown to produce enterotoxin
controlled by cytoplasmic DNA (*R’ factor or plasmid) and the ability
to produce this may be passed to other strains. Perhaps these toxins are
more likely to be serious if produced in the smail bowel as this is so
much more vascular and they may be more readily absorbed. This
suggests that many attacks of diarrhoea are of bacterial aetiology, but
that stool cultures are of little use because the infecting agents are
simifar to those in the normal colon (99). The toxin is believed to be
sirnilar in its action to cholera toxin, it may have antigenic similarity or
be identical (325). The flux of salts and fluid between the blood and
intestinal lumen is decreased. The reduction is greater in the flux from
lumen to blood so that the volume of fluid in the lumen increases.
Recent research suggests that the effect of the toxin may be through
prostaglandins.

2. 'Non pathogenic* E. Coli . -
and other organisms mulliply
within the lumen.

]

.’/,

3. Toxin produces a reduced
total fluid-electrolyte flux.
“" Absorption decreases more
than secretion.

1L Changes in
the bowel mucosa
develop in the -~
underpourished
weaniing child,

Figure 54. Weanling diarrhoeq. Stages in the small bowel in the development of
this digrrhioea wihich is commonly unrelated to recognized pathogens

The train of events suggested here is given in Figure 54. This
diagram offers a possible explanation to fit observations made on
weanling diarrhoea in developing countries.
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Sunumary

In summary, the new knowledge suggests that young poortly
nourished children are much more susceptible to diarrhoea than older
children and adults who may be equally exposed. They have to develop
an immunity to many common organisms at a time of rapid growth and
large food intake. If the dose of organisms is small, they may cope, if it
is large, they may develop diarrhoea. This fact fits in with the know-
ledge that it is the volume of water used in the home rather than its
purity which is important. The malnourished child has a shrunken
thymus and his cellular immunity is depleted. His ability to develop a
non-specific immunity embracing several similar organisms appears to
be reduced.

PREVENTION OF DIARRHOEA
Health education

In health education in many countries, considerable attention is given
to those aspects of hygiene believed to reduce the incidence of
diarrhoea. Unfortunately, it is likely that much of this is ineffective.
For example, stress may be laid on the boiling of water, although it is

TABLE 31
Annual Case Rates of Acute Diarrhoeal Disease by Age in
Households With and Without Privies in Four Guatemalan
Villages (Population 4,311)

Age {years) With privies Without privies
{rate/100 persons) {rate/100 persons)
< 1 81 53
<5 60 80
<14 8 12
>18 5 7

unlikely that diarrhoea is water-borne. Secondly, persuading people in
rural societies to boil their water may in some communities be extra-
ordinarily difficult, due to their beliefs about boiled and unboiled water
(220, 189), and the effort and expense involved in carrying wood and in
heating and cooling water with local utensils, Great emphasis has also
been placed on persuading people to dig and use latrines. However, here
again the evidence so far produced (28) showed that in children under
1 year of age, the diarrhoea rate in a village with privies was certainly
no lower than that in an otherwise similar village without them (Table
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In improving hygiene, the step that seems to be of greatest impor-
tance is bringing piped water not only to the village but through a pipe
and tap into the home. As iong as water has to be carried from a central
stand-pipe, it is little used, and only when there is a tap within the
house is sufficient water used to reduce the diarrhoea rate. This step has
proved to be particularly effective in reducing Shigella infections. A
possible explanation is that the dose of bacilli received by the child is
diluted by the use of larger quantities of water in the house. The health
education of the mother should concentrate on the natural history of
diarrhoea and the signs and sympioms of dehydration and salt loss. This
training should have a high priority in the prevention of serious
morbidity and mortality. Mothers will already be familiar with these
changes, but they need to be able to express them and relate them to
the action that they should take. and realize when it is urgent that the
child should be referred to a health centre where parenteral fluid can be
given if required.

Mother’s observations

The mother needs encouragement in observation and in the recog-
nition of dehydration and its significance. Remarks such as ‘his eyes
don’t close properly when he sleeps’ suggest, as is well recognized, the
capacity for acute observation by the mother, Teach her their signifi-
cance.

It may well be that the most effective teaching for reducing
diarrhoea will not be concerned with diarrhoea but with improving the
child’s nutrition and maintaining his growth as shown on a weight
chart. If a child is growing well, it is likely that his intestinal mucosa
will be healthy, thus making him less prone to diarrhoea.

Finally, :t is essential that mothers should learn how they can in
their own homes improve the hydration of their child with diarrhoea.

TREATMENT OF DIARRHOEA
General principles

In most books on the management and trecatment of diarrhoea, little
reference will be found on how this can be managed at home, although
in practice the vast majority of children with diarrhoea can well be
treated in this way. Nor are the methods taught usually practical.
Recently, particular emphasis has been laid on the need to examine
more closely this essential level of health care in the home (256). In the
developed countries the tradition as to what conditions should be
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treated in hospital or home is questioned and being made the subject of
scientific enquiry. In the treatment of dehydration simple but practical
methods of rehydrating their children need to be taught to the mothers
(44). Mothers should use a rehydration kit which they can make up in

Figure 55. The rehydration kit consisting of a calabash and lid to hold water, a
mug, spoon and tins of salt and sugar (reproduced from Church, 1972, by
courtesy of the Editor, Tropical Doctor)

their own homes. The only essential pieces of equipment are some
covered utensils in which to maintain water for the baby as clean as
possible, salt and sugar containers with tight-fitting lids and a pint mug
and a spoon (Figure 55). Mothers are taught to measure 1.5 grammes of
salt, using a ‘three-finger pinch’ Figure 56) twice 1ato the pint mug of
clean water.*

Church {44) has shown that as long as the salt is a dry powder, a
three-finger pinch is a more accurate measure than the wide variety of
spoons suggested in the past. The mother is also taught to add to the
solution about 30 g of sugar which can be most easily done using a
‘four-finger scoop’ {Figure 57); experience suggests that 30 g may be
more sugar than dehydrated children can cope with at first and only a
three-finger scoop should be used. In this way the use of ‘spoonfuls’
‘cupfulls’ or ‘ounces’ can be entirely avoided. The sugar is imporiant
because not only is it a source of much-needed energy, but also a source

*In the uriginal article two pinches of salt are suggested but this will lead to a
slightly hypertonic solution and probably one pinch is safer,
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infancy, indicating transfer to a centre well equipned for removal of the
obstruction in a bronchus (278). There may be physical signs in the
form of diminished breath sounds over one are of the lung, or a radio-
graph, particularly if taken in expiration as well as in inspiration, may
reveal the diagnostic tension emphysema.

Pneumonia

Pneumonia is an acute respiratory infection with fever, cough, pallor
oI cyanosis. restlessness and rapid respiration, often with movement of
the alae nasi. It is recognized above all by the severity of the illness
rather than x-ray changes or signs discovered by auscultation.

In developing countries, the priority is that this condition should be
recognized for what it is by first of all the mother and relatives, and
secondly by the medical personnel available at village and clinic level.
This recognition will be of avail only if adequate supplies of suitable
low-cost drugs of the sulphonamide range are available at the periphery,
backed up where possible by an antibjotic. The blame for these not
being sufficiently widely available can frequently be laid at the door of
the physicians’ organizations, usually based in the large cities, who have
no appreciation of the difficulty of bringing a child with pneumonia to
a hospital and create legislation limiting the availabili‘y of these sub-
stances to use by doctors.

Pneumonia in the older child

Frequently, pneumonia in the older child can be treated on an
ont-patient basis, particularly if the child lives in the environs of the
hospital, or can remain there for 2—3 days. If there is no improvement
within 48 hours, or if there are indications for the use of oxygen, such
as restlessness or cyanosis, then the patient clearly needs to be
admitted. The presence of other diseases, such as malaria must also be
considered. Among other parasites special mention should be made of
tropical eosinophilia and its association with filarial infection (27%).

Prneumonia in children under the age of 3 years

In Europe, pneumonia remains the chief cause of death in the first
year of life a‘ter the hazards of birth have been passed. The failure of
the parents and the medical attendants, even in the UK, to appreciate
the severity of this iliness is shown by the fact that in the early 1960s,
more than one-half of those who died from pneumonia died in the
home. Health education has almost certainly failed in the past in this
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ACUTE RESPiRATORY INFECTIONS

ﬁ efld:. ‘Hea‘;h e‘;iuaatlor‘lboclll‘the early recognition of severe respiratory
infection already desctl E IS Particularly necessary. Pneumonia may be
10 t'm?s as common in the first year of life (see Table 32) in developing
countries,

1;;“3 yom}rgier the ,Chﬂd‘ ﬂ_‘e less capable the mother and the greater
;he anger‘.h _ .1e‘resE1ratodry infection which is a cold in the adult may
be a bronchitis in the toddler ang fatat pneumonia in the small infant.
e virus that gllves SymPploms in the nose and throat is also lively to be
present in the lower respuratory yracy and the small diamcicr of the

infant’s bronchus may be one reason why pneumonia is s froquently
fatal in this age group.

The majority of infants w’_“’ develop infections of the lower respira-
tory tract respond satlsfgcto;lly to standard methods of treatment with
antibiotics, oxygen, humidity and when necessary tube-feeding. This is
not true of around 5 per cent of infants, and if x-ray changes are
present of arour!d 10 per cent, or of those who present with circulatory
or respiratory failure, or with a staphylococcal pneumonia, Among these
children, even in expgrt hands, the mortality may be as high as 50 per
cent. To save even this 50 per cen, in 4 Jarge proportion such measures
as m}ubat:on, control Otj blood carbonate level, and positive pressure
venulatlpn may be r.eqmred_ and management is only possible in the
few major centres n developing countries. In assessing the child’s
condition, the evidence Of. hypo?ﬂ'a, dehydration and heart failure is
sough tas al! of :hese_ cm}flmo"s are cominonly associated with respira-
tory infections. - lrrltz!blllty and cyanosis indicate hypoxia which
requires oxygen if available. Dehydration may be corrected with oral
fluids or an indwelling catheter. Restlessness, if it fails to respond to
oxygen, may respond to the cautions use of sedatives; Phenergan
(promethazine hydrochloride) 1.1 5 mg/kg per day, divided into three
8-hourly doses or ¢ hioral l}ydrate 30 mg/kg also in 8-hourly doses can
be used. Congestive cardiac failyre is 4 common complication and
should be suspected in the presence of 4 raised jugular pressure and an
enlarging tender_ liver. As well a5 propping u;; in bed and receiving
oxXygen, the child shouid be digitalized. Digoxin 0.08 mg/kg body
weight, one-half at once and the rest § and 16 hours later, should be

givern. A maintenance dose of 0.02 mgjkg of digoxin daily will be
required as long as evidence of congestive failure exists

Principle methods of treatment

The following are thg four Principle methods of treaiment on which
emphasis needs to be laid.
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CLINICAL MANIFESTATIONS
Skin changes

The progress of the rash and subsequent changes in the skin are
different in severe measles. In the early stages of measles, the rash is
similar and is preceded by the appearance of Koplik’s spots in the
mouth. In a proportion of children, however, the rash becomes
confluent. In some it darkens to a deep red colour which may even
progress to a violet or purple hue, a change rarely seen in European
children. A few days after the appearance of this darkened rash an
intense desquamation begins. Some desquamation develops in every
child who has measles, the degree being apparently related to the
extent to which the rash darkens in colour. When the rash acquires a
purple hue, large scales of skin are likely to separate. The desquama-
tion is more extensive than the mild and superficial desquamation now
seen in European and North American children. There are two
additional reasons for the rash being more apparent: (1) the scales are
white and show up against a more pigmented skin; and (2) — as
mentioned above — the parents believe that the child should not be
washed during the illness, and washing might clear away an accumula-
tion of scales. After the desquamation, there is a variable and patchy
depigmentation which lasts for several weeks, and during this time the
child is prone to develop a troublesome pyodermia.

The skin changes in the child with severe measles are similar to
those which have been described in a number of historical accounts of
the disease in England and elsewhere. The pride of place must surely go
to the Arabian physician Rhazes (230) who, in his original classic
description of measles in the year 350 A.D. said, ‘Measles which are of
a deep red and violet colour are of a bad and fatal kind." A more recent
and perhaps typical description of the same phenomenon is given in an
eighteenth century textbook of medicine (33).

The changes in the skin deserve particular study and attention on
the part of both the clinician and the pathologist. Variations in the
type and appearance of the skin rash may well be correlated with
changes in other epithelial surfaces, which in turn may account for the
so-called ‘complications’ which have rightly been regarded as the cause
of the majority of fatalities from the disease.

Probable results of equivalent changes on other epithelial surfaces

The possible association between the severity of the rash and the
manifestation of the disease in other epithelial surfaces is summarized
in Figure 63.
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At the hottom of Figure 63 are listed the stages of the rash seen on
the skin and on the right the probable results of equivalent changes on

other epithelial surfaces.

. !
Equivalent of the rash on other
epithelial surfaces produced

Conjunctivitis
'Sore' mouth
Laryngitis

Bronchopneumonia

Enteritis, Diarrhoea

Normal Rash darkens Desquamation
E);TSESNAL rash toadeepred I (the amount depends
develops & violet colour on the extent of

darkening of the rash)

Figure 63, The possible association between the severity _Of measles rash gnd tie
manifestation of the disease in other epithelial surfaces

Changes in the mouth

Except for the discovery of Koplik’s spots, the clinician in Western
countries is seldom further concerned with the changes in the mouth.
The mother who is accustomed to prolonged breast-feeding is alert to
the occurrence of a sore mouth in her child, and often comments on
the fact. Sixteen per cent of the mothers of a group of children in
hospital in Nigeria said that this soreness was sufficient to prevent the
child sucking for more than a day. In u few cases breast-feeding had
ceased for long periods or altogether. On occasion the sore mouth and
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failure to suck led to engorgement of the breasts: damage to the nipple
from attempts to feed is succeeded by infection in a cracked ripple
with spread to the breast, cavsing a decp breast abscess. A sore mouth in
measles was well recognized in England in the past; it was reported that
the tongue and mouth become dry and ulcerated or covered with sores,
and rapid emaciation took place (97). Cancrum oris or noma is a
condition that has virtually disappeared from Europe, but it still occurs
in some developing countries, where — as in the past in England and
America - the sore mouth of measles is the common precipitating
cause (266).

A sore mouth after the initial 3 days may be due to Monilia infect-

on which is perhaps not unexpected in a child with an acute defic- I
iency in cellular immunity. A ‘slimy’ mouth has also been recognized
as sometimes being due to a concomitant infection with herpes simplex

virus.

Laryngotracheobronchitis

If the epithelium of the mouth is affected, that of the larynx may
also be involved. Laryngitis is frequent in children with severe measles,
just as it was 60 years ago in England, when it was present in 8 per cent
of children with measles.

If tracheostomy is required it carries a high mortality. In London in
1911 there were 248 deaths due to laryngitis associated with measles
(229). The laryngitis may come on late, 1 -2 weeks after the rash has
appeared.

Bronchopneumonia

I the epithelial changes in the bronchus are similar in severity to
those described for the skin, the frequency and severity of broncho-
pneunionia in childeen night be predicted. In lesha, of 604 children
admitted with bronchopneumonia, 169 (28 per cent) died (183). In
the village study, in which it was possible to follow up various stages of
the disease, the bronchopneumonia developed at about the same time
as the desquamation of the skin.

There are many accounts of the severity of bronchopneumonia
associated with measles in the past. In an epidemic at the Necker
Hospital, Paris. in 1845 22 out of 24 children with measies died from
pneumonia (271). In England today, however, bronchopneumonia is
no longer a frequent cause of death foltowing measles. In a recent
survey, measles bronchopneumonia was observed in only 3 per cent of
previously healthy children (277).

215



‘SEVERE' MEASLES

Recent investigation of the infecting organisms in Nairobi showed a
high incidence of Klebsiclla and resistant staphylococeat infection, and
kanamycin or gentamycin have been found to be required if many of
these infections are to respond satisfactorily (84).

It appears that mortality from this condition in England was declin-
ing before the 1930s — that is, before the introduction of sulphona-
mides and antibiotics. Experience in Nigeria shows that these drugs are
valuable in the treatment of measles bronchopneumonia and will
prevent some deaths from this cause, but they can have been only
partly responsible for the decline in the incidence of measles broncho-
pneumonia and the mortality associated with it in England during
recent decades.

Diarrhoea

Changes in the epithelium of the gut are known to take place in
measles. The diarrhoea so frequently associated with measles in
developing countries may well be a manifestation of these changes in
the intestinal epithelium. The more dramatic changes obscrved in
the skin may well have a counterpart in the changes in the epithelium
of the gut.

In an early account of measles in Africa dysentery and diarrhoea
were considered more severe and fatal than pneumonia amongst
children (60). The doctor who has received his training in the industrial
societies of the Western world will be surprised by the prevalence of
diarthoea following severe measles. However, in the past it was impor-
tant in England and America. In an account of measles in 1904, 28
per cent of the children attending a clinic for the London poor had
diarrhoea (12). In earlier writings on measles in England, diarrhoea is
frequently mentioned and, as in Africa, it was noted that the diarrhoea
following measles tended to be chronic and to relapse over several
weeks or months (€0). Apparently the damage to the epithelium took
some time to repair and recovery could be delayed by the poor
nutritional status of the child. The severity of the diarrhoea may be
worsened by purges in those areas where the bowel is believed to be
the seat of the disease.

Effects on the eye

Microscopic section of the cornea during the acute stage has
demonstrated the presence of corneal lesions of measles. As a loss of
sight following measles is relatively common in some developing
countries, the relationship between this sequel and a vitamin A
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must be prescribed just as accurately as the intake of a drug. Tech-
riques that have been developed in the feeding of children with
kwashiorkor may well be used for the child severely ill with measles.
Table 37 gives a diet that may be fed by tube. If there is,still diarrhoea
irom malabsorption on this diet, the skimmed milk can be dropped for
a few days and the Casilan increased to 45 g and the sugar to 40 g. If
this diet is fed for more than a few days, special mineral and vitamin
supplements must be added. Full details of these diets are recorded in
the literature (254).

TABLE 37

The Ingredients and Nutritiona! Value of the Routine Casilan-Dried Skimmed
Milk - Sucrose Diet (CaDSu)*

Nurritional value per 100 g

fngredients of the ‘dry” mixture (g} af reconstituted diet
Casilan 33 Protein g 4.0
Dried skimmed milk 30 Fatg 6.1
Sucrose 30 Casbohydrate g 4.6
Cottonseed oil 60 Calories 90
Potassium chioride 2.7 Potassium mEq 4.7
Magnesium hydroxide 0.3 Magnesivm mEq 1.3
Sodium chloride None Sodium mEq 0.9
Total i56

*(1) The mixture of ‘dry’ ingredients is prepared for use by taking 156 ~ of
this mixture and making it into a paste with a little cold boiled water, in
scalded equipment, and then adding, graduailly, encugh cold sterile water
to make a total of 1,000 g.

(2) The reconstituted diey is f2d at the rate of 100 ml per kg of body
weight per day.

(3) At present the cost of this diet is under 10p ($0.30) for a 10 kg child
per day.

(4) For areas where weighing may be difficult, this diet may be prepared
using volumnes (for example, a cigarette tin): skimmed milk, 27 volumes:
Casilan 10 volumes; sugar 10 volumes; oil 10 volumes and mineral mixture
i volume.

A supply of -mineral mixture from 4 volumes of potassium chloride
to one volume of magnesium chloride should be prepared and marked
Mineral Mixture, with the ingredients.

(5) Oral Abidec (Parke Davis), 0.6 ml and 5§ mg of folic acid are given on
alternate days and ar injection of 1,000 ug of Vitamin B, is given on
admission. These expensive vitamnin supplements may not be necessary in ali
areas, but supplements of Vitamin A (5,000 IU daily) and folic acid {1 mg
daily) are recommiended in most centres. If clinical signs of Vitamin A
deficiency are apparent (for example, xerophthalmia), then more intensive
therapy is required.
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MEASLES VACCINATION

Well-tried measles vaccines are now available, and in some developing
countries their widespread use will do much to lower mortality and
reduce malnutrition. A large body of experience from the use of over
50 million doses of this vaccine in Europe and North America has
confirmed its safety, and in some countries measles is now uncommon.
A large study has been undertaken using this vaccine in West Affica,
and from this considerable experience in the use of the vaccine in the
circumstances of developing countries has become available (176)(204).
The young age of infection in developing countries makes effective con-
trol more difficult. With their high birth rate the unprotected population
grows rapidly, and vaccination should be undertaken as far as possible
in the ninth month, or soon after. If vaccination is carried out in
campaigns, these will have to follow each other at not less than 6-
monthly intervals. The necessity for a continuing or at least frequent
vaccination is shown in Figure 65. '

In Figure 65 only limited vaccine had been available up to 1962.
From the middle of 1962 vaccine became available except for periods
towards the end of 1963 and 1964. Some recurrence of the disease
developed in the epidemic seasons when vaccine supplies ran out, “ut
was controlled when they again became available.

Questions that arise over measles vaccine
What vaccine should be used in a developing county?

Any of the further attenuated vaccines can be used, and as there is
considerable price range it is worth discovering which of the reliable
firms can supply at the most competitive price (194). Killed vaccine
should not be used.

Can developing countries afford measles vaccine”

The cost of preventing measles in the United States of America has
shown to be only a fraction of the cost of treatment (202). However,
this argument will not apply to most developing countries, as the
majority of children with measics go untreated. The principal cost of a
new vaccine lies in its developm. i, testing and initial production. The
price of vaccines should fall in the next few years (194). Economy in
the cost of syringes and personnel to give the vaccines is difficult. The
wider use of jet injectors by staff specifically trained to use them offers
scope for economy (153). Meanwhile, as it is a living vaccine, one dose,
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if its strength has been maintained by careful storage, may be divided
effectively amongst several children. The 1 cc ampoule can be safely
given in one-fifth doses to five children, as long as extra precautions are
taken once the vaccine has been reconstituted. These inciude having all
the children ready before diluting the vaccine, and not using anything
other than soap and water to clean the skin. and wiping it dry. The
vaccine and syringes should be kept cool, and this may most easily be
achieved by preparing a box lined with polystyrene in which is placed a
‘cold dog’ that has been frozen overnight in the ice-box. Such a box can
be easily made, is cheap, and effectively replaces a vacuum flask, which
is so easily broken.

Can convulsions or encephalitis occur after measles vaccination’?

A small proportion of children develop a convulsion when their
temperature rises above 103°F, whatever the cause of the fever. Only.
510 per cent of children receiving the further attenuated vaccine will
develop fever of this level. For this reason, convulsions following its use
are infrequent (1/1.000): convulsions with measles will be both more
severe and more frequent (at least 10/1,000).

Abnormal EEG tracings are seen in over 50 per cent of children with
measles but in tess than 5 per cent of children with measles vaccination
(94). In the United States of America in 1966 it was estimated that
encephalitic illness occurred at a rate of 0.9 cases per million doses of
measles vaccine distributed, and on detailed enquiry it was discovered
that other agents were probably responsible for a number of these. For
comparison, the incidence of encephalitis of unknown aetiology was 37
per million per year (202).

How long will protection from measles last”’

As the first measles vaccination was given only 17 years ago, no
answer can be given to this question. However, the evidence suggests
that protection is prolonged and may be lifelong. The decline of
antibody level following measles vaccination is similar to that seen
foliowing measlies. The level in vaccinated children no longer exposed to
measles falls below that which can be measured. If these children are
re-vaccinated (or exposed to measles). a proportion will become
‘infected” and show a rise in antibody !evel without any clinical
manifestations (147). An account (215) of measles in the Faroe Isles in
1846 suggests that complete immunity established 65 years previously
siill existed among those who had not been in contact with the disease
during that time.
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At what age should measles vaccine be given?

In countries such as Britain, where measles in infancy accounted for
only 4 per cent of all notifications in 1966, the vaccine can be given
after the furst birthday. In the developing countries, where more than
30 per cent of children in urban areas may develop me- sles in the first
year, the correct age presents some difficulties. A proportion of
children given vaccine before the ninth month will not be protected,
as the residual antibody they received from their mother will prevent
the vaccine virus from multiplying. If, however, the vaccination is left
till after nine months, a proportion of children will already have
developed measles, and by the age of 1 year as much as a third of the
children may have become infected. If possible, vaccination should be
given between the ninth and tenth month of life, and vaccination
programmes must be undertaken at least every 6 months or be
continuously available.

What contra-indications are there to giving measles vaccine’

In the developing countries these are few, if any. The condition of
the children with malnutrition may be made a little worse by giving
them vaccine. On the other hand, if they get measles, many of them
will die. If possible, children with mainutrition or with known primary
tuberculosis should be under treatment for a period before the vaccine
is given. If hyperimmune measles sera (gamma globulin) is available, 0.2
mg/lb given simultaneously with the further attentuated vaccine, but in
a different site, will further decrease the reaction, but not interfere with
the level of immunity developed. If a child has leukaemia, do not give
him measles vaccine.

To prevent outbreaks of measles in a children’s ward, vaccine may be
used routinely on admission for all except the tuberculous or severely
malnourished children.
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CHAPTER 13

Whooping Cough

The whooping cough syndrome will be considered at some
length for the following two reasons.

(1) It illustrates a disease which develops at a younger age, with a
clinical presentation different from that taught in most medical schools.

(2) In the young infan. it is rarely recognized, and its significance
as a cause of mortality is underestimated throughout the developing
world.

B HUNDRED
@ DAY
®% COUGH

Figure 66. The Chinese name for whooping
cough

In the name given by the Chinese {Figure 66/, emphasis is laid on the
long duration of this disease, which may be so debilitating to the child.
In developing countries where illness is concentrated in the early years
of life, whooping cough may overlap and aggravate many other infect-
ions.

EPIDEMIOLOGY

‘The whooping cough is exquisitely communicable’ (144).
Several workers in developing countries have suggested that the
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incidence of whooping cough follows the pattern found in industrial-
ized countries 50 years ago (273) (187) (7) (36). The opportunities for
infection at an early age are higher in developing countries, due to
earlier exposure. This is brought out by the median age of infection,
that is, the age when half the children are likely to have had whooping
cough. and which is given for a number of countries in Table 38.

TABLE 38

Median Ages in Months
Based on the Number of Notifications Given in Brackets

Meusies Whooping cough
West Africa 20.0 (17,580) 244 (2,569
East Africa 228 (5,798) 351 (2,778)
Congo and Soutk: Africa 293 (2,198) 23.6 (860)
Jordan 18.0 (2,038) 235 (942)
Lebanon and North Africa 30.9 (422) 35.6 (554)
England and Wales (1945) 53.0 (306,721) 45.6 (92,266)
Aberdeen (1890-1900) 38.4 (15,094}
Massachusetts (1945) 62.4

Glasgow {1908) 45.0

There are probably two prinicipal reasons for the earlier age of
whooping cough and many other infectious diseases; (1) because the child
is carried around more, and (2) because he comes from an ‘extended’ or
‘joint’ family. In the developing countries, infants are carried on their
mothers’ backs or sides as they go visiting, make their way to market,
church, temple or other places of worship, and attend family and other
reunions. In these circumstances, the chances of droplet infection by
other sick children are greater than in industralized countries. In rural
societies of developing countries, ‘extended’ or ‘joint’ families are
common, in which infants who are cousins or otherwise related may
share 2 common home. In the industrialized countries, with their
‘nuclear’ families, the young infants are now largely isolated from other
young children. The opportunities for droplet infection which existed
in the past through overcrowding, and were so well described in
Aberdeen (149), have now largely been overcome.
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MORTALITY FROM WHOOPING COUGH AT DIFFERENT AGES

The frequency of death in whooping cough is closely related to the age
at which the child is infected, and this makes the low age incidence
found in the developing world of considerable significance. This

ralatimnchin hatuwasn agae nf infastinmn and anrtality hae haan lheanaht
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out in most accounts of the disease, and is illustrated in Figure 67,
which compares the age distribution of deaths from whooping cough in
a hospital in Iiesha, Nigeria (187) with the city of Aberdeen, Scotland

(149) in the nineteenth century.

704

601112

llesha

] Aberdeen
1891 - 1900

Deaths [*/s)

C

0- 1- 2-

Years

Figure 67. The age distribution of deaths from whooping cough in
csha, Nigeria, compared with Aberdeen before the turn of the
century

The mortality in different age groups in the Ilesha hospital from
whooping cough is similar to that recorded in Aberdeen in the past.
There is a difference in the greater incidence of deaths in the first 6
months of life in the African children. In llesha the disease was particu-
larly sought for in this age group, and all suspected children were
admitted to hospital.

More girls die from severe whooping cough than boys. In this whoop-
ing cough is exceptional. In other common childhood infections, deaths
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among boys predominate. There is no satisfactory explanation for this
difference, although there has been a suggestion from Scotland in the
past and from the Ilesha study that some of this greater mortality may
be due to the convuisions associated with whooping cough being more
lethal to girls.

AETIOLOGY OF WHOOPING COUGH

In countries where immunization has not been undertaken, a large
proportion of children with the whooping cough syndrome have been
infected by Bordetella pertussis (1). Bordetella parapertussis is probably
responsible for less than § per cent of cases, and virus infections are also
responsible for only a small proportion of children with this syndrome.
Viruses have received particular attention recently in industrialized
countries, where the immunization programmes have made infection
with B, pertussis infrequent. Unfortunately, the identification of B.
pertussis by bacteriological culture has nct been undertaken in studies
in developing countries. Isolation of the organism by pernasal swab
early in the disease, with immediate bedside plating (224) has made this
a technique that should be available to clinicians where reasonable
bacteriological facilities exist.

Bacteriological investigations show that the highest infective period
is in the catarrhal stage in the first week. B. pertussis may be isolated
from 100 per cent of patients in the first week, 95 per cent in the
second and 94 per cent in the third, but by the fourth and fifth weeks
this is reduced to only 44 per cent and 2 per cent respectively (68). B.
pertussis can also be recovered from contacts who do not develop
clinical whooping cough.

CLINICAL DIAGNOSIS OF WHOOPING COUGH

As the vast majority of children with whooping cough will have to be
diagnosed, particularly at village level, by a knowledge of the clinical
presentation, a better understanding of this is important. In some
centres the diagnosis may at times be supported by a high lymphocyte
count, and as the disease advances fairly specific changes may be found
ON X-1ay.

Whooping cough shouid be considered as an acute respiratory
disease, starting with a slight cough, usually accompanied by a coryza;
the cough then assumes a frequency which is out of proportion
with the thin nasal discharge, and comes in bursts. Unlike the child with
bronchitis, the child with whooping cough does not take a breath in
anticipation of a burst of coughing. At the end of the second week the
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coughing spasms increase in speed, rise in pitch, and the paroxysins
become longer and more intense. The rapid spasmodic cough is at this
stage generally associated with choking and vomiting, with the produc-
tion of sticky, stringy sputum. In spite of the disturbing cough,
auscultatory signs may be absent from the lungs and in the eariy stages
the effect on the child’s health may be surprisingly small (51). Oedems
of the eyelids is more common it undernourished children and its
presence is weful in aiding diagnosis (187).

In view of the universal practice of breast-feeding in most developing
countries, the mother has an intimate knowledge of the state of her
child’s moutih, and the presence of whooping cough may be indicated
by the way she picks the stringy sputum from the child’s mouth. In
smalt infants, in whom the disease is so dangerous, the diagnosis is more
difficult; in these, the march of events outlined above provide valuable
diagnostic criteria (51). The mother’s knowledge of older children
suffering from the disease in her area may help in reaching the
diagnosis. A proportion of small infants may die of a ‘suffocating
bronchospasm with thzir lungs full of tenuous viscid secretion without
developing a characteristic cough.

Development of whooping cough
Periods of the disease

The classical description of whooping cough divides it up into a
number of periods.

Incubation period.~ The incubation period is between 6 and 12 days
(224). At the end of this asymptomatic period a positive culture may
be found.

Catarrhal period, — The catarthal period lasts for 7— 14 days. Cough
and nasal discharge are present, and cannot easily be differentiated
from any other upper respiratory infection. except sometimes by the
march of symptoms as described above. In the younger infant the
nasopharyngeal discharge in this period may be scanty.

Paroxysmal period. — The bronchitic cough becomes more and more
severe untit the typical paroxysms develop. There are bursts of
coughing not preceded by inspiration, producing cyanosis, choking
spells and vomiting. and ending with the typical whoop. This whoop is
uncommon in children under 6 months, and is acquired in older
children in order to replace the expired air rapidly by a forceful
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inspiration that causes a sharp blast through a half-opened glottis.
During this stage, thick tenacious secretions are produced, and the child
becomes exhausted. These attacks are brought on by attempts to feed
the child, or by other disturbances, but can develop without any
stimulus.

The violence of the paroxysms is often suggested by subconjunctival
haemorrhages, epistaxis, haer.,optysis and punctate cerebral haemor-
rhages, which may cause convulsions and coma. There may also be
mediastinal emphysema, pneumnothorax, or subcutaneous emphysema.

Convalescence. — The paroxysms of coughing tend to diminish from
the sixth to eighth week, and usually around the ninth or tenth week
the period of convalescence has started.

Period of recrudescence. — The period of recrudescence may last for
at least a year, and in this period the child may develop an apparent
relapse of the whooping cough. Various suggestions have been made as
to the reason for this outbreak of what may appear to be typical
whooping cough. Probably the most likely is that areas of lung remain
collapsed, and these have been shown on x-ray for up to 10 months
(81). These areas may become infected with an organism causing an
upper respiratory infection, and lead to a fresh outbreak of the disease
almost identical with that seen at the height of the paroxysmal stage.
These are of course neither reinfections nor relapses of the original
infection, and B. pertussis cannot be isolated.

Whooping cough in immunized children

A mild or modified illness is not uncommon in previously
immunized children. It is usually so mild as to be of no more than
nuisance value. This is not evidence of a failure of an immunization
policy, as the primary objective of immunization is to prevent deaths
and severe disease with complications.

Whooping cough in the very young child

The development of whooping cough is set out in Figure 68.
This figure shows the relationship of the various symptoms, signs
and laboratory findings in the average case, although there are likely to
be wide variations in the timing (238). If this picture is now compared
with that seen in the young baby under 3 months of age, the differ-
ences will become apparent { Figure 69).
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Intravenous rehydration. — Only one type of intravenous fluid is
used, namely 2.5 per cent dextrose in half-strength Darrow’s solution.
The electrolyte composition of this fluid is as follows.

Sodium — 61 mEq/l
Potassium — 17 mEqg/i
Chloride - 52 mEq/l
Lactate* — 26 mEq/l

Intravenous fluid is given by means of a scafp vein needle inserted
into a vein on the dorsum of the wrist or ankle. Only occasionally does
the medical assistant or nurse find it necessary to shave the scalp to find
a vein, and cut-downs are rarely necessary. Auxiliary staff readily learn
to insert scalp vein needles under supervision following adequate train-
ing.

Intravenous fluid rates are given as follows.

(1) The child’s weight in kg X 20 equals rumber of mi of fluid
given fast (in about 4 hours).

(2) 1f the child’s weight is under 5 kg, 25 mi per hour is given.

(3) I the child’s weight is 5—9 kg, 50 ml per hour is given.

(4) If the child’s weight is 10—14 kg, 75 ml per hour is given.

(5) 1If the child’s weight is 15 kg or over, 100 ml per hour is given.

These instructions may be further simplified by the use of a weight
chart on which the amounts are set out. The medical assistant knows
the weight of the child and where this goes on the chart and can deduce
from this the amount required (Figure 58).

The initial amount of fluid equivale.it to the child’s weight in kg X 20
ml is repeated as necessary every few hours if the child continues to
appear dehydrated clinically. The child’s state should be frequently
reassessed.

The intravenous fluid is obtained in non-collapsible plastic or glass
containers, so that the amount of fluid given can be readily measured.
A strip of paper is gummed down the outside of the contairer on which
the times that the fluid level should have reached each hour are written.
The nurse, who with the mother watches the drips, ensures that they do
not stop and regulates them so that the fluid levels in the containers
keep up to time. Overhydration is uncommon. Oedema of the eyelids is
the earliest sign of this and is readily recognizable by the nurse. Should
this occur, she stops the drip and notifies the doctor. No other treat-
ment beyond ceasing the intravenous fluid has been found necessary.

*Lactate is not an easy substance {o handle in modest pharmacics, and acetate
may be used to replace it (326)
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should be tested for sugar. The simplest test in use is the Clinitest
Reagent Tablet. Liquid stuols are collected on a plastic sheet, because
bed linrenr or napkins will absorb the sugar contained in the watery part
of the stool. Five drops of liquid stool are then pipetted into a test tube
and 10 drops of water and 1 Clinitest Reagent Tablet are added. The
colour of the solution is observed after 1 minute. If the colour goes
beyond that indicating 0.5 per cent of sugar in the stool, then it is
definitely positive. Alternatively, Benedict’s solution can be used (8
drops of liquid stool are added to 5 ml of Benedict’s solution which is
then boiled). Tests, such as Clinistix, which only test for glucose cannot
be used as the usual offending sugar is the disaccharide lactose. If
lactose is present in the. stool, milk should be reduced or withdrawn
from the diet. Feeding mixtures can be used containing some other
carbohydrate which will usually be glucose, or failing that the more
expensive fructose.

The significance of widespread lactose intolerance with an early
decline of lactose in the smalt child is still uncertain. However, milk will
probably be unsuitable as a basis of diet in many parts of the world and
substitute protein-rich foods are likely to be developed.

Figure 59. Toral cquipment used in Bracilian rehydration
centre

Rehydration centres

Rehydration centres are well established in South America. The
author had the privilege of visiting some in Brazil that had been in
existence for 10 years. The intravenous transfusions were given by
women who in the early days had been illiterate: by now those
employed had some basic education, but no specific training other than
in the techniques they were using. There were over 30 infusions in
progress in the centre. The equipment consisted of a No. 20 needle
mounted in the rubber tubing of the infusion set, and a razor blade
when it was necessary to shave the scalp {Figure 59). No special scalp-
vein needles were used. The resuits were highly successful with an
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overall mortality of only 2 per cent in spite of the poor nutritional state
of many of the children.

Orher methods of rehydration

The widespread availability of intravenous methods makes other
methods less satisfactory. However, fluid can be given intraperitoneally,
or by clysis (subcutaneously) using the thigh without hyalase, which
can be satisfactory in the less severely dehydrated children and may
have to be used if the local staff are not yet familiar with intravenous
methods.

Another route for rehydration that has been used successfully in
children with a collapsed peripheral circulation is the internal jugular
vein (166). This method has also beer used on a larger scale by workers
in other studies.

Link between rehydration and nutrition rehabilitation

The emphasis in this chapter has been on malnutrition as a major
fuctor in childhood diarthoea. So far in most couniries rehydration
centres and nutrition rehabilitation centres have developed separately.
The newer understanding of diarrhoea suggests that in the future these
two services should be linked or even amalgamated.

PRIORITIES

If the morulity fron: severe diarrhoea is to be reduced, the following
points should be put forward as priorities.

(1) lmproving the nutrition of the children.

{2) lmproving the community’s water supply.

(3) Teaching the mother how to recognize and care for a mildly
dehydrated child at home, and how to recognize when to take him to a
health centre or hospi*al.

(4) Providing all health centres and hospitals w1th a standardized
and auxiliary-based method of intravenous rehydration.
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GENERAL CONSIDERATIONS
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widespread crepitations and fine riles. Radiographs show lobar,
- segmental or lobular consolidation.

Pneumonia can also present as an illness in which the onset is
insidious and the const.tutional disturbance less intense. The degree of
fever is more variable and lassitude, cough and localized riles may
persist for several weeks. Radiographs show segmental or subsegmental
more commonly than lobar shadows.

Unclassified respiratory infections

Ilnesses which are regarded as respiratory infections but which do
not fit satisfactorily the above definitions are grouped together under
the term unclassified respiratory infections.

Mainutrition and respiratory infections

In writing on measles, a strong correlation between nutrition and
infection was postulated. In general respiratory infections, such inter-
actions are more difficult to define. Clearly, respiratory infections do
have a place in the nutritional state of children. This is particularly so in
the child who is dependent on one or two meals a day of a large and
bulky staple which may have to be taken in competition with other
children from a communal dish. If in such a child an upper respiratory
infection reduces the intake for even as little as 2 days, the child may
have considerable difficulty in making up for this period of poor intake
over the succeeding days and possibly weeks. Similarly, the baby who
has chronic nasal obstruction may have difficulty in breast-feeding
resulting in poor growth and maramus. The mothers need to be taught
that during respiratory infections the child requires even more frequent
meals if the energy and protein intake is to be maintained.

When writing about measles it was suggestec that this disease might
be as much as 400 times as severe in some populations, and that this
difference was fargely due to the nutritional state of the child. To what
extent respiratory infections are ‘sorse in the malnourished child is still
unknown. Clearly, the child with kwashiorkor who, if undisturbed, will
lie immobile for hours at a time, is highly susceptible to broncho-
pneumonia, and a terminal pneumonia due to staphylococci, pseudo-
monas, or coliform organisms is common.

In milder degrees of malnutrition the evidence that the child is more
liable to a severe respiratory infection is still {acking. If cases of more
severe malnufrition are excluded, poor nutrition is not a major cause
for the high mortality from respiratory infections in developing
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countries. The cause for this high mortality is more likely to be found
in the increased incidence of droplet infections in younger children, and
in the absence of facilities to treat these infections with antibacterial
drugs, with a lack of adequate oxygen and other supportive therapy in
the early stages. Malnutrition is more likely to develop in the child
living in puor surroundings with a mother who is unable to cope well.
As these are known in temperate climates to be also conditions in which
respiratory infections are more dangerous, then clearly similar factors
are operating, and it can be expected that malnutrition and respiratory
infections wili frequent the same families.

Seasonal and age incidence of respiratory infections

In the village of Imesi the incidence of measles was seasonal. A peak
incidence developed in the months of January, February or March. All
respiratory infections also seemed to be at their lowest level in the
months of June and July, and to have a high level in the months of
November and December and the first few months of the year. The
high rate of respiratory infection in December would correlate well
with the tendency for the population to gather for celebrations at this
time of year. These were due to festivities associated with Christmas,
and even more to the fact that the ground had by this month become
too hard and dry to farm, while the scrub was not yet ready to be cut
down and burnt off,

June and July were months when fewer children were brought in with
respiratory infections. However. this may welt have been due to a
proportion ot the families living out on their farms during the whole of
the week in these months, and only returning to the village at the
weekend. This dispersion would reduce the spread of droplet infection.

There is no direct relationship between iow environmental tempera-
ture and respiratory infection. The association that has been noticed
between these two is more likely to be due to the tendency for the
population to live indoors, associated with reduced ventilation, during
cold and wet periods, increasing the opportunities for the spread of
droplet infections. In Nigeria, the mean daily temperature shows only
slight variation and respiratory infections were most common in some
of the hottest months of the year. Here, the environmental temperature
is not the main influence that decides the level of droplet infection.
instead, it is the season of celebrations that is responsible for a high
level of droplet spread. In this, as in most communities, there is a strong
belief in the association of environmental temperature and respiratory
disease. In some countries; particularly those of Western Asia. this
belief results in the children wearing excessive clothing, which may

198
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antibiotic treatment is of only minor importance. In the management
of the child with bronchiolitis, maintaining the child’s fluid and
electrolyte balance, if necessary by intravenous therapy, is important.
In severe cases digoxin, corticosteroids, humidity and where possible
oxygen are required.

In summary, the management of pneumoma in childhood must
dcpcuu ld!ECl)’ Ofi l{lC Cdll)’ lCN‘:lldl Uf llll‘:bl‘: LllllUlCll io lllb' UCbl
medical facilities available. At village level at least sulphonamide, and if
possible some antibiotic, should be provided. Even the most junior
members of the medical team need to have a simple effective regime for
managing this conditon that can be so fatal.

Sore throat and otitis media

The incidence of streptococcal sore throat und streptococcal infect-
ion in general seems to show a wide variation in different parts of the
world. In rural areas in Wost Africa, streptococcal throat infection is
uncommon, and acute tonsillitis is rarely seen. However, this is not true
of all hot areas, and in many acute rheumatic fever is a major problem.
As with other diseases in developing countries, it may develop at a
much younger age and for this reason be more difficult to diagnose and
manage. No satisfactory explanation has been given for this difference
in incidence of streptococcal disease. It is certainly not purely climatic,
as there are regions such as Singapore, with a similar climate to West
Africa in which streptococcal infection is important. and its complica-
tions, acute rheumatic fever and nephritis, are frequently met.

Of all acute sore throats, only approximately half will be due to
haemolytic streptococcal infections, and not all children with acute
episodes will require antibiotics. They should be given to the child who
is ill, or where there is evidence of spread to the middle ear. The
antibiotic of choice is peniciilin. If the child has had a history of a
previous discharging ear, or has evidence of a perforation, then anti-
biotics are required with each sore throat. Hyperpyrexia is particularly
common with sore throats and any child whose temperature rises above
39.9°C (103°F) must be cooled by wetting the skin and fanning. As
described in Chapter 14 aspirin may have a dual action in preventiriy
fits and lowering the temperature,

Croup

Croup is a febrile disease, probably due to H. influenzae, althoug!, it
may aiso by due to staphylococcal or streptococcal infection. Sta:ting
as a mild cold, it spreads down to the larynx, and the child very eften
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wakes in the night with distress, stridor and a croaking cough. Cleariy,
it is important for this condition to be distinguished from diphtheria,
and wherever possible the child should be in hospital during the acute
stages of the disease, in case a tracheostomy is required.
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1965-66, before the widespread use of immunization. During the first
4 or 5 months of life. the child is spared recognizable infection by the
presence of maternal antibodies. However, from the fifth month
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Figure 60. Comparison of age distribution in England and Nigeria, In Nigeria
most children develop measles before the age of 3 years, in England many
escape measles until after the age of 5 years

TABLE 34
Apge of Measles in Developing Countries Compared with the United Kingdom
Median age No. of cases
{months) reportred
Jardan 18.0 2,038
Ghana 24,7 5,059
W. Nigeria 16.5 6,759
E. Nigeria 21.5 3,799
Uzanda, Kenya, Malawi 18.5 2,997
Zambia, Tanzania and Rhodesia 29.7 2,301
S. Africa 29.4 1,364
England and Wales (1966} 5L.7 343,525

onwards, the disease becomes increasingly frequent, and in urban
communitics, by the age of | year around a third of all the children
will have suffered from the disease, while before the third birthday
three-quarters are likely to have become infected. The median age for
children with measles in Nigeria was 17 months. In Table 34 this is
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compared with other countries and with English children in whom it
was 52 months.

Adequate information has now been collected to show that measles
is associated with a high mortality. Few figures are available from
community surveys. An exception to this is the study in the isolated
village of Jali in Gambia (171) { Figure 61 ). The epidemic of measles not
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Figure 61. Mortality in the village of Jali, Gambi, from 1937 to 1963

only caused twice as many deaths in one month as in any other period
but also reversed the pattern of mortality in that year. The highest
mortality recorded in West Africa is from the records of an epidemic in
Mali (121) where there were 78 deaths among 213 cases of measles — a
38 per cent mortality. This high mortality was in part due to food and
fluid being withheld from those with measles.
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A survey of the information available in West Africa suggested a
case mortality of 3-5 per cent, but this may be a conservative
estimate. In the village of Imesi, 15 (7 per cent) of 222 children died with
the discase (163). The mortality in those admitted to hespital is higher.
In West Africa. where figures are more complete than in other areas,
the overall mortality was just over 12 per cent (188). However, in <ome
hospitals, which only admitted children with the more severe forms of
the disease, a mortality of between 20 per cent to over 40 per cent has
been recorded. Mortality in other areas of Africa is perhaps not quite
so high. For example, in East Africa the overall hospital mortality was
found to be in the region of 5.5 per cent {190).

QOutside Africa the severity of measles has been well recognized in
South America. In Chile recently a 6.5 per cent case fatality in measles
was reported and it was considered the most severe infectious disease
of children in that country (232). In Brazil, a decline in overall case
fatality, has been reported (182) but a recent combined study from
PAHO(Figure 62} suggests that in the impoverished areas such as Recife
mortality from measles is unrivalled by any other disease (226).

MEASLES IN CENTRAL AND SOUTH AMERICA 1972

Percent deaths in children

PROJECT 0 2.0 4,0 6|0 8,0 EU
Recife®
La Paz

Monterrey [ R ]

San Juan Province
San Salvador area

Bl Measles
Kingston area | ] (] Diarrhoea

Sao Paule
Santiago area ] Other infective and
parasitic disease

* Nutritional deficiency in 72% of Measles deaths

Figure 62. Mortality from measles in Central and South America
in 1972, A high mortality is related to areas of ponr nutrition

BELIEFS AND ATTITUDES TGO MEASLES

No account of measles :n the developing countries would be complete
without reference to the beliefs about the disease, and how this affects
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the course of the disease, and whether children with measles are
brought to the doctor.

In rural India, measles is believed to be due to a goddess, Matta. The
child is likely to be kept in the dark at the back of the house. As even
the neighbours are unlikely to be informed of the illness, the child is
most unlikely to be seen by a doctor, and if measles develops while the
child is in hospital, he may be taken home. In some areas of Africa the
diet may be restricted, the fluid intake reduced and injections avoided.
Overwrapping and consequent hyperpyrexia is another danger found in
West Asian countries. For over a thousand years in Europe measles was
thought to be due to the ‘bad blood’ of menstruation, which did not
escape during pregnancy, went into the foetus, and came out later in
the form of the rash of measles. A universal belief is that the rash must
be allowed or encouraged ‘to come out’,

Three proverbs collected from West Asia suggest the respect in
which measles is held in developing countries:

A child that gets out of measles is a child that is reborn (Arabic)
Count your children after the measles has passed (Arabic)
Smatlpox will make your child blind, measles will send him to his

grave {Farsee)

The doctor’s knowledge of the disease will be influenced by the
attitude of his own culture to the disease, and if the traditional
villagers do not bring the disease to him, and his experience is limited
to his own childrén and those of his private patients, he is unlikely to
realize its severity. The doctor’s own training may have been
influenced by teachers trained in the West and by textbooks written in
Europe or America describing the mild disease. The delay in the
appreciation of the severity and peculiarities of measles in the develop-
ing world arises from these strong beliefs about the disease which are
found in rural societies.

Up to quite recently, the majority of doctors felt their respons-
ibility did not stretch much further than the child patients in their
wards and those who came to clinics. This attitude is now changing,
and many doctors accept that their responsibility is to the whole
community. and appreciate that what they experience in hospital (and
private) practice is a one-sided view of ill-heaith in the community.
Persuading the villagers of Asia to bring their children with measles for
medical care against their local cultural beliefs could be an enormous
task. Fortunately, this difficult piece of health education may be
unnecessary. The introduction of measles vaccination should bring to
an end this drama in which the measles virus, poor nutrition, and men's
beliefs, have all played their parts.
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deficiency has been explored in Rhodesia, where measles is a common
cause of blindness. Serum vitamin A levels were reduced in kwashior-
kor, but were even lower in children after measles (2). This 1all may be
in part due to the period of fever.

Encephalitis

The encephalitis and the frequent electro-encephalographic changes
associated with measles have recently been made the subject of
intensive studies in Europe and America. As facilities for autopsy and
EEG studies are not widely available in Africa and Asia, the relative
importance of encephalitis in the high mortality from measles remains
unknown, although convulsive episodes and coma are frequent in
children with severe measles.

SEVERE MEASLES: A RESULT OF POOR NUTRITION

Traditional factors of severe measlcs

The nutritional state of the child before and during the atitack of
measles appears to be the dominant factor in producing the severe
form of the disease described above. However, some traditional reasons
for this variation, such as virus virulence and host immunity, will be
considered first.

Variation in virus virulence

While this possibility cannot be excluded at present, it seems
unlikely that a virulent strain would remain confined to Africa and
Central America and never, in these days of overnight transport, spread
to Europe and America, where the disease is so consistently mild,
except in the occasional malnourished child.

Variation in host immunity

Measles is not a new disease in Africa, The evidence for this state-
ment, which has been given elsewhere (186), includes the following
reasons: (1) measles was present in Accra in 1852; (2) there is a2 name
for the disease in most of the local languages; and (3) in a relatively
small community of about 200,000 around Ilesha, there were
sufficient births to maintain measles as an endemic infection over an
observation period of 9 years.

Experience from the United States of America suggests that racial
factors are unlikely to be important. The mortality rates from measles
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in those with an African ancestry in the United States of America
between 1921 and 1940 were similar and declined at the same rate as
those derived from Europe.

Lastly, if there has been a change in ‘herd immunity’ in countries
such as England, it is difficult to understand how it could have
happened so quickly. In 1908 there was an epidemic in Glasgow with a
case mortality of $ per cent (41). Between 1961 and 1965 the case
mortality rate in that city was only 0.13 per cent. In the early 1960s a
review of measles in England and Wales estimated the case mortality to
be around 0.02 per cent (10).

Variation in age specificity

The frequency with which measles is encountered in children under
I year of age in Nigeria has already been stressed. The greater severity
of the disease in infants compared with older children has been
recorded by many writers. The report on recent mortality in England
confinms that this trend in age mortality is still present today (10). in
Nigeria, observation from Ibadan suggested that meades was more
severe in the second and third years of life than in the second half of
the first year (111). However, even if the age-specific mortality found
in the UK is applied to the age distribution of the disease as recorded
for Nigeria. the overall case mortality would be 0.6 per cent, whereas
in fact it is in the region of 3—5 per cent.

Variation in the child’s environment

This would go far to explain the variation beiween different regions
and different socio-economic groups. In a poor envirenment the child
may be open to more cross-infection. However, it could hardly explain
the difference in the type of rash associated with the severe form of
measles. The likely explanation is a deficiency of some as yet
unspecified nutrient or nutrients,

Evidence connecting nutrition with severity

The evidence connecting nutrition with the severity of measles
arises from historical records and from recently obtained knowledge of
the variation of measles in difiering present-day communities.

Historical evidence

This can only be indirect. In the detailed analysis of measles
mortality in Glasgow (41), the mortality in children from families
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Almost | in 4 of these childre. iost more that 10 per cent of their
former weight as a result of th:s .- fection. So much weight loss is
serious among children who shov< I+ gaining weight regularly.

Information was also availabie cii the time that a proportion of the
children took to regain their weight. This is given in Table 36.

TABLE 35
Weight Lost During Measles by 220 Imesi Village Children

Percentage of previous weight

Nuiie Under 5% 3%+ 10%+ 15%+ 20%and

over
Number of
children 24 71 72 34 16 3
Percentage of
ati children 1t 32 32.7 155 1.3 1.5

TABLE 36
Time Taken to Regain Former Weight after Measles in Imesi Village Children

0—4 weeks 5-8 weeks 9-12 weeks Over [ 2 weeks

Number of children 117 70 16 29
(40%) (36.57%) (8.3%) {15.1%)

Mean period = 7.2 + 0.45 weeks

The time taken to recover former weight gives some indication of
the duration of the disability; 15 per cent took more than 3 months,
and the average child took 7 weeks. Children with diarrhoea took an
average of 8.1 weeks to recover their previous weight, compared with
4.5 weeks for those with no diarrhoea.

The reasons for this loss of weight are multiple. There is a tendency
to restrict the child’s diet during meastes, which accentuates protein-
energy depletion. The foods given to a child are already predominantly
starchy foods, and during an infection such as measles the few foods in
the diet which are good sources of protein are less frequently given. The
starchy pap or other simple staple diet is preferred as the only food for
the sick child, partly because it is watery and easily fed to the child,
and aiso because in some societies the traditiona soups and sauces
contain peppers and are unacceptable to a child with a sore mouth. In
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view of this weight loss, it is not surprising that measies has been
implicated more frequently than other acute infections in precipitating
acute malnutrition in many countries (21). A recent survey among
better nourished children attending a welfare centre in Bombay

showed only slight loss of weight.

MANAGEMENT OF MEASLES

If the children who are seen with measles are to be helped, the medical
worker must have a detailed knowledge of local beliefs about the
disease and about child feeding. Probably in few other diseases are local
beliefs likely to affect the outcome to such a large extent. Measles is
one of the so-called immunizing diseases of childhood, and except for
5—15 per cent of children who may undergo infection during the first S
or 6 months, while still partly protected by their maternal antibodies
(147), it is likely that all children will develop measles at some time.
Assuming therefore a birth rate of 40 per 1,000, and making allowances
for an increase in alternate years when the disease is more epidemic,
there will be 30 cases of measles for every thousand of the population.
From this figure, the doctor can calculate what proportion of children
with measles are being attended to. Whether those who are brought to
the doctor are a cross-section of the disease is problematical. Only too
often the mother who is least willing to bring her child to seek medical
care is also the mother who comes from the more impoverished family
and is therefore least able to care for the children in whom measles is
likely to be more severe.

Management of measles in the vut-patient clinic

A number of other viruses may give a picture transiently similar to
that of florid measles, and this has led most mothers and many doctors
to believe incorrectly that the child can have measles twice, However,
antibody studies suggest that this is unlikely. The diagnosis can be made
with greater confidence if the child is seen on several occasions.

A difficult decision is which of the children require admission to
hospital. An anatysis of 4,500 records collected in West and Fast Africa
(188) (190) suggests that the following clinical features are associated
with a high mortality and can be used as criteria in deciding on
admissions.

At all ages

The clinical features indicating the necessity of hospital admission
are as follows.
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which could afford to live in a house with more than four rooms wus a
quarter of that among children from families confined to one room
(Figure 64). In this figure a four-fold difference is shown in mortality
depending on the rooms available to the family.
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Figure 64, The relationship between mortality
and socio-economic circumstances in 22,000
cases of measles in Glasgow for the year 1908

This extreme difference in mortality, depending on socio-economic
circumnstances is probably greater than in any other disease. The only
group in which it was higher was in orphanages, where the mortality
was over 10 per cent. In 1908 the difference in medical care available
to the different groups is unlikely to have been responsitie for the
difference in mortality, but the variation in the nutritional statys of
children living under these two conditions is likely to have heen
considerable.

A severe epidemic of measles occurred in Sunderland, England,
during a period of industrial depression accompanied by semi-
starvation (71). There was an 8 per cent mortality among children with
meastes. In half the children the rash was darker than had been notice¢
in previous years.

The frequency of exfoliation, diarthoea and other characteristics of
severe measles in the past in England have been recorded in more detail
etsewhere {183). The decline in the severity of measles was well
established early in the twentieth century at a time when liile
improvement in the medical care of children had taken piace and long
before the advent of antibiotics.

Geographical evidence

As a result of the findings in West Africa a world-wide postal survey
of measles was underiaken. From this survey 2 strong correlation was
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discovered between the distribution of kwashiorkor and measles in
different countries (186). There was also evidence that the mortality
was higher in the under-weight children (190) (188).

In Lagos groups of children from differing socio-economic groups
were studied (228). Those in the higher socio-economic groups were
heavier and taller than those in less privileged groups, and developed a
less severe form of measles with few ‘complications’.

Recent research

Recent research in Africa (247) has given a possible explanation for
this greater severity of the disease in the malnourished child. The
immunity in measles is largely cellular and the rash is probably
evidence that sufficient lymphoid cells have been produced to
neutralize the virus by attacking and destroying the virus containing
cells wherever they may be. In the child with malnutrition the reproduc-
tion of these lymphoid cells is delayed due to the lack of protein and
other material required for cell multiplication. This delay allows the
virus to increase in a logarithmic phase. As a result when sufficient
lymphocytes are produced the destruction of cells is much preater;
evidence of this is the endothelial damage leading to more extra-
vasation of blood, or the rash and desquamation, or the bloody
diarrhoea. Giant cells are present in the acute stages of all children with
measles; in the well-nourished child they disappear in 1-3 days, but in
severe measles they last for an average of 10 with a range of 7-29
days, and they have also been recovered from a blood diarrhoea for 28
days. It is possible that these children may continue to be infectious
while secreting these giant cells.

DETRIMENTAL EFFECT OF MEASLES ON THE
NUTRITIONAL STATE OF THE CHILD -

Experience of many thousands of weight records plotted on the ‘road-
to-health-chart’ (Chapter 7) has made it possible to determine which of
the common infections of children were most likely to have an effect
on ihe child’s regular weight gain. Of these, measles was pre-eminently
important as a disease causing loss of weight. The weight changes
occurring after measles in 220 childsen in the village of Imesi were
analysed and expressed as a percentage of the child’s weight
immediately prior to the measles infection. The results are shown in
Table 35.
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be increased. and any vegetable oil used in cooking is suitable. The
resultant powder readily dissolves in cold water.

When mothers report that diarthoea repeatedly develops with
skimmed milk. this may be evidence of a lactase deficiency which may
be congenital, or the acquired variety due to the poor nutrition of the
child. The mother should be encouraged to persist, but if the diarrhoea
continues some other form of animal protein should be made available;
egg whipped up in boiling water, scraped meat, or meat powder are
possibilities.

Attention must be given to the diarrhoea. A strong saline mixture
containing a gramme of sodium chloride and a gramme of potassium
chloride to the half-ounce may be available for the mother to
dilute (half an ounce to the pint) and used for the child’s drinks (see
also Chapter 10).

In a disease as severe as measles, many doctors will find it difficult
not to give the child routine antibiotics. However, the few controlled
studies suggest that these do not prevent bacterial complications, and
one of these studies suggested that those receiving a broad-specirum
antibiotic suffered more, as many became infected with Gram-negative
and other resistant bacteria (279). In Africa, the author has used 5-day
courses of sulphadimidine routinely, but no satisfactory evidence of its
value is available. When the child’s condition suggests secondary
bacterial invasion, antibiotic therapy is essential. A combination of
long-acting penicillin and streptomycin (10 mg/lb, or 20 mg/kg) is
economical.

The immediate illness of measles will be followed by a period of
ill-health lasting sometimes for several months — a period in which
much of the mortality occurs. The child is in danger of a recurrence of
diarrhoea, a breakdown of a previous primary tuberculosis, further
respiratory involvement, or frank kwashiorkor, any of which may be
fatal. This is a period when nutritional rehabilitation is essential, a
testing time for the out-patient staff, and one when the simple weight
chart will show whether the child’s nutrition is improving.

Caring for children with measles in hospital

Measles is highly infective in the catarrhal stage, and in the well-
nourished child excretion of virus declines within 24 hours after the
appearance of the rash. As suggested already in the malnourished child
this may not be so. Until further information is available on this point,
these children must be considered as potentially infective.

Maintaining the child’s hydration and supporting his nutrition will
be given priority. For such children, the intake of protein and calories
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(1)  Arash that darkens or desquamates in large plaques.

(2) Hoarseness, particularly if there is any suggestion of laryngeal
obstruction,

(3} Dehydration. blood and mucus in the stool, or more than five
stools a day.

(4) Convuision, or loss of consciousness.

(5) Underweight, particularly if below the local tenth centile. To
help in identitying these children, it may be as well to have a spare
weight chart kept beside the doctor in the Under-Fives® Clinic, on
which the tenth centile line has been marked. The tenth centile for
African village children runs as follows: 3 months, 4.2 kg; 6 months,
5.3 kg; 12Zmonths, 6.7 kg; 18 months, 8.1 kg; 2 years, 9.0 kg; 2%
years, 10.0 kg: 3 years, 10.9 kg: 3! years, 11.8 kg; 4 years, 124
kg; 4% years, 13.0 kg, 5 years, 13.5 kg.

Under the age of 3 vears

The clinical features indicating the necessity of hospital admission
are as follows.

{1} Soreness of the mouth, particularly if it interferes with suck-
ling,

(2} Dyspnoea, particularly movement of the alae nasae, and
increased respiration or other signs of pneumonia.

These are the children most likely to die, and they should presum-
ably be hospitalized. Some doctors doubt whether hospitalization of
these children, with its inherent dangers of cross-infection, does reduce
the mortality, and is therefore justified (261).

No drug is known which influences the course of the virus disease.
As the severity of measles depends on the state of nutrition, and the
discase is so likely to be followed by weiglh:t loss precipitatir g the child
into malnutrition, the maintenance of his intake of food and fluid at a
satisfaciory level must be a priority in treatment.

The importance of continuing breast-feeding for at least 2 months
after measles should be emphasized. Unfortunately some mothers and
even health workers see measles as a reason to stop breast feed and
accordingly give disastrous advice to this effect.

if milk is available, it is frequently the food most acceptable. If
skimmed milk only is available, then this should if possible, be
converted into a ‘filled” milk by mixing with oil (139). The best way to
prepare this mixture will be to find a suitable small tin and mix
together 10 volumes of skimmed milk, 2 volumes of a suitable locally
used cooking oil, and one of sugar, to form a dry powder. This can be
siored without going rancid for a week or two. The volume of oil may
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Mothers with dehydrated children should sit down with a set of this
equipment 1n the clinic. prepare the solution, and then with cup and
spoon rehydrate their children under the supervision of the nursing
staff. The quantities the child requires are given on page 191. The
frequency of feeding is particularly emphasized and should at first be
continuous and later hourly using small volumes of the solution. The
mother is persuaded to do the same thing in her own home whenever
the child develops diarthoea or if there is any other cause for the child
to become dehydrated, for example with a high fever. Emphasis is made
to the mother that not all of what is taken by mouth ever comes out as
a stool — a lesson she will understand best when she has seen one of her
children recover through her own efforts.

Treatment of the dehydrated child

From many methods and regimens for the management of the
dehydrated child, the one recommended was chosen because it has
stood up to the test of time. The method described here has been used
extensively by medical assistants and nurses in Papua New Guinea. In
their hands there has been a mortality around 1 per cent. In one
hospital a mortality under ! per cent was achieved in treating 4,000
consecutive cases (18). The standardized treatment regimen is based on
the foliswing five pcints, each of which begins with ‘I’ - the initial
letter of diarrhoea.

(1) Dehydration

(2) Diagnosis

(3) Drugs

(4) Diet

(5) Disaccharidase deficiency

Dehydration

Emphasis is placed on early rapid rehydration as it is the loss of
fluids and electrolytes, with resultant acid—base disturbance, that
causes death. Rehydration is obtained simultaneously in the following
ways.

(1) Early intravenous rehydration, as soon as dehydration is
detected clinically.

{2) Continuving breast-feeding.

(3) Oral or intragastric fluids with sugar (glucose if possible) and
electrolytes.
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of glucose. The most practical source of potassium in the home is an
orange, the juice of which may be added. The success of oral rehydra-
tion with a sugar-electrolyte solution is based on the knowledge that
glucose absorption by the small bowel remains intact during cholera,

Ff‘gure 56, The thumb and two-finger
pinch equals 1.5 g {(reproduced from
Church, 1972, by courtesy of the Fditor

Tropical Doctor) ,

and presumably also in E. coli and other diarthoeas in which a similar
toxin may be at work. The glucose is linked to sodium absorption in
such a way that a molecule of sodium and chloride, and with it water,

Figure 37. The four-finger scoop of sugar
equals 30 g a three-finger scoop may be
sufficient (reproduced from Church, 1972, by

courtesy of the Editor, Tropical Doctor)

are absorbed by a mechanism which is independent of the electrolyte
secretory process stimulated by cholera toxin (222). Adding glucose
will enhance the speed of absorption of water in the child with
diarrhoea (127). Thirty grammes of sugar will produce a 5% per cent
solution. In the severer stages of a diarrhoea perhaps only half this
quantity will be more suitable. '
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trend is to move away from the use of antibiotics in diarrhoea, and the
majority of large children’s hospitals no longer use them for this
purpose. Laboratory reports which include antibiotic sensitivities play
some part it encouraging and maintaining the use of antibiotics (75).
Most studies have shown that antibiotics play little part in reducing the
period of diarrhoea or stay in hospital. Another reason for giving them
has been in an attempt to reduce the infectivity of the child for other
children, and through this the spread of the diarrhoea. However, studies
on the use of antibiotics in carrier states have shown how ineffective
these are, and investigations even suggest that the duration of the
carrier state may be prolonged by the administration of antibiotics, and
person-to-person spread encouraged (8, 66). Paediatricians who limit
the use of antibiotics for most diarrhoeas will frequently wish to give
antibiotics to severely ill children with fever, toxaemia, convulsions and
a blocdy diarthoea. Which antibiotics will be used will depend on
investigations and local availability. There is little justification in using
other preparations, such as kaolin, pectin, or Lomotil; although these
may alter the frequency and consistency of stools evidence does not
exist that they alter the mortality. Their use focuses the attention of
the staff on the diarrhoeal stools and distracts from the urgent need to
rehydrate the child and restore his intake of nutrients.

Diet

Children should be encouraged tc eat as soon as they are willing —
the child’s mother who should be sitting beside him ought to persuade
him to eat what she knows he likes. If a child fails to take any of the 4
megajoules he requires in one day, he will clearly be unable to take 8
the following day. Calculations show that to make good the energy and
protein lost through even one day of starvation requires many days or
even a week of refeeding. Except in the period of acute and severe
dehydration those caring for the child should be encouraged to give him
food. Few studies have been underiaken on the degree 1o which
children absorb various nutrients during episodes of diarrhoea but those
that have been done suggest that most nutrients are more than 60 per
cent absorbed, and that for this reason every effort should be made to
feed the child. Even if this does prolong the number and frequency »f
the child’s stools, he will improve more rapidly.

Disaccharidase deficiency

Temporary lactase deficiency has aiready been mentioned as playing
an important part in causing diarrhoea. The practical application of this
is that the stools of all malnourished children who have diarrhoea
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The intravenous fiuids should be stopped when the child is drinking
well, vomiting has stopped and the stools are no longer watery and
frequent.

i the child shows evidence of vitamin A deficiency, this should be
given by injection as a water-soluble solution. At other times vitamin A
is better absorbed if given orally in oil but after diarrhoea all the bile
salts are washed oui and absorption is poor.

Orai fluids. - A sugar-salt solution is made by dissolving 2 level
tablespoons of sugar, 1 salt tablet (2.6 g) and 2 potassium chloride
tablets (! g) in ! litre (1,000 ml) of previously boiled water (or the
method suggested on page 186) can be used. Oral fluid, either as a
sugar—salt solution or as sweetened condensed milk diluted 1 in 8, is
fed to the child by the mother every 2—3 hours throughout the day and
night, using & cup and spoon or an intragastric tube. Calculate the
amount of oral fluid to be given at each feed as 1 ounce (30 ml) for
every kg of the child’s weight, every 3 hours, with a maximum of 8§
ounces (240 ml).

Recent work on the treatment of cholera. which resembles acute
non-specific diarthoea in young children, has shown that oral or intra-
gastric sugar—electrolyte solution can replace continuing stool losses in
most patients. It cannot substitute for intravenous fluids in the instial
correction ot dehydration, but by replacing tluid losses in the stool it
reduces total intravenous fluid requircments and lowers the cost of
treatment.

If a child is vomiting, the oral fluids should be stopped for a few
hours and 4 single small dose of intramuscular chlorpromazine is given,
no larger dose than 5 mg being needed.

Diagnosis

Each child should be checked for other illness besides the diarrhoea.
As mentioned earlier. the frequency of a concomitant respiratory
infection with diarrhoea is high in many epidemics, so look for evidence
of such infection or its sequelae, such as. otitis media or bacterial
pneumonia. It is probably better to consider these as having a similar
cause than to use the term ‘parenteral diarrhoea” which suggests that
mfeciicn in a middle ear or elsewhere can be responsible for the
diarrhoea.

Drugs

Minimal use of drugs is advised. In countries where malaria is still
endemic antimalarials are routinely given for most illnesses. The general
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ACUTE RESPIRATORY INFECTIONS

Clinical categories in acute respiratory infections
Colds

The main feature of colds is nasal discharge — watery, mucoid or
purulent. In more severe colds there is malaise and moderate fever.

Tonsillitis and pharyngitis

Tousillitis and pharyngitis are illnesses with sore throat in older
children and a range of fever and malaise. The tonsils and pharynx are
‘red’, sometimes with yellow exudate.

Otitis media

Otitis media is an illness with fever, malaise and variable ear pain.
There is redness or swelling of the drum, or purulent discharge.

Croup (laryngitis or laryngotracheitis)

Croup is an illness with varying degrees of fever, coryza, hoarseness,
croaking cough and stridor. Increasing respiratory obstruction and
cyanosis are present in the severe forms.

Bronchitis

Bronchitis is a febrile illness with moderate constitutjonal disturb-
ance, cough and, in younger children, wheezing. Widespread rhonchi
and riles are heard in the lungs.

Bronchiolitis

Bronchiolitis is an acute illness affecting infants and young children.
After a cold for one or more days, there is the swift development of
rapid respiration, expiraiory wheeze and distressing cough. Fever varies
in degree or may not be present. The excessive pulmonary distension
may be visible and there is lower chest recession. Radiographs show air
trapping, peribronchial thickening and sometimes subsegmental
collapse.

Pneumonia

Pneumonia presents in two forms. It can present as an acute illness
with fever, pallor or cyanosis, restlessness, cough and rapid respiration.
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CHAPTER 11

Acute Respiratory Infections

GENERAL CONSIDERATIONS

Respiratory infections are the most communon cause of death in
childhood, both in industrialized countries and in those in the develop-
ing world. In the latter countries the greater frequency of respiratory
infection in the young children leads to a high mortality prebably
associated with the greater danger of obstructive inflammatory changes
in their small air passages. This chapter will also emphasize the need to
educate both medical and auxiliary staff and the general public in their
better understanding, so that the limited resources especially of
antibiotics can be better used (37).

In the search for a working classification, that from Newcastle (52)
has been chosen as the simplest and most suitable for general use. This
classification groups acute respiratory infections such as colds. tonsil-
litis sometimes with pharyngitis and otitis media. croup, bronchitis and
pneumonia.

In the temperate climates, colds, bronchitis and pneumonia ave
usually thought of as a4 connected group with a high incidence in the
winter months. On the other hand, tonsillitis and otitis media which are
put separately in the Newcastle classitication have much less of a
seasonal incidence. Their causal agents also show little tendency to
spread to the lower respiratory tract. A serological survey (290) of
severe respiratory infections in many developing countries suggests a
similar pattern of causal organisms as in temperate zones with the
respiratory syncytial virus (RS) being most common, those in which
bacteria were isolated also showed similar organisms.

It auxiliaries are to be taught how to care for these conditions, a
clear definition is necessary, and the following categorization is
suggested.
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ACUTE RESPIRATORY INFECTIONS

raise the humidity round the child by hanging clothes rung out in
water, The greater danger and fast progress of infections in the first year
of life must be known to her as well as the urgency to bring children
with rapidly moving alae nasi, grunting respiration, listlessness and loss
of appetite.

INDIVIDUAL CONDITIONS AND THEIR MANAGEMENT
Colds

Two forms of colds may be recognized, the mild and the severe, Mild
colds are afebrile with watery nasal discharge and little obstruction or
cough, and do not lead to much loss of appetite or alteration in
behaviour. Only in the infant do they need treatment if they are
associated with any difficulty in breast-feeding. Under these circum-
stances the mother may be supplied with 0.25 per cent ephedrine nasal
drops in saline. These need to be introduced with the infant’s head
dropped well back over the mother’s knee, so that they pass upwards
into the nasal cavity and not straight back into the throat.

Severe colds are often febrile with malaise and ioss of appetite. The
nasal discharge may be puiulent and there is likely to be a cough,
probably associated with a postnasal discharge. Such a cold may upset
an infant and may be associated with abdominal pain and diarrhoea.
Certainly, if the nasal discharge continues for more than 10 days, there
is a need for antibiotic treatment, as there is a likelihood of chronic
sinusitis developing.

Bronchitis

Bronchitis is a febrile illness with cough as the main symptom. The
child is not severely ill and rhonchi are found in the chest. Usually it lasts
for only 7--10 days, but it may continue with persistent cough and
maldise for a month or more.

Bronchitis in the older child does not require antibiotic treatment.
However, if there is any doubt, it is better to treat it as pneumonia. In
most communities mothers have come to expect some form of cough
medicine for their toddlers with bronchitis. If this is noi supplied by
the doctor, the majority of mothers will obtain a cough medicine from
other sources in developing countries.

Medical auxiliaries as well as doctors need to bear in mind at all
times the possibility of an inhaled foreign body as a cause of unexpec-
ted wheezing attack or bronchitis. Groundnut or maize seeds in the
respirator; tract are one of the most hazardous surgical emergencies in
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GENERAL CONSIDERATIONS

coveralmost all of their bodies, and may be in part responsible for the
high incidence of rickets found in some communities bathed in sun-
shine. Fortunately, this was not found in Nigeria and the majority of
infants and toddlers wore few, if any, clothes.

The increased incidence of all droplet infections in younger infants
in hinesi was found also in another study carried out in East Africa
(217). The figures are compared with a previous Newcastle study in
Tabie 32 (the same definitions are used in the two studies). This table

TABLE 32
Respiratory Ilinesses During the Second Year of Life

Total Number of lllnesses Recorded in 1 Year 100
Number of Children at Risk X

P Namulonge {217) Thousand family survey {303}
ness {Uganda, 196970} (Newcastle upon Tyne, 1948)
Colds 167 109
Bronachitis 62 12
Preumonia 29 3
Tonsillitis
Pharyngitis 74 13
Otitis media
Unclassified 29 11
Number of
children at risk 42 847

demonstrates the much greater risk of children aged 2 years suffering
from pneumnonia, which as already suggested is responsible for much
moriality.

Health education

Emphasis in heaith education is largely placed on preveniion, but
the mother can do little or nothing to prevent respiratory infection
except perhane to keep her small infant away from crowded places,
advice she may be unwilling to accept. However, she needs guidance in
the management of respiratory infections in the home. She should leai
the need to maintain the child’s fluid intake and encourage him to cut
as much as possible. In dry areas of the world she should know how to
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ACUTE RESPIRATORY INFECTIONS

Treatment near the home

In common with diarrhoea the vast majority of children with respir-
atory infection still receive no treatment other than in the home or in
what facilities there are available in their village. For this reason local
availability of antibiotics and personnel with a relatively simple under-
standing of their use appears to be the priority in reducing mortality
from pneumonia. The medical assistant or nurse must be able to recog-
nize which are severe cases, or when, because of the age of the child,
specific therapy is required. For the remainder, a liquid that smells and
tastes like a cough mixture but from which expectorants and sedatives
are excluded may be essential, if the parents are to be satisfied and
return with future respiratory infection in their children.

Indirect evidence for the priority of treatment in the home comes
from a breakdown of health expenditure in the UK (211) (Table 33).
While diseases of circulatory and digestive systems required much
heavier hospital expenditure, those of the respiratory system involved
larger expenditure in the home

TABLE 33
Distribution of Expenditure, UK National Health Service,
between Hospital and Domiciliary Service, 19611962
(Total Expenditure £ 665 million) (211)

Home Hospital

(£ million} {£ million)
Respiratory system 33.0 (5.3%) 22.1 (3.7%)
Circulatory system 14.5 {2.3%) 374 (6.2%)
Digestive system 10.5 (1.8%) 28.0 {5.4%)

Acute bronchiolitis

Acute bronchiolitis can be best considered a variant of pneumonia in
infancy, although in an epidemic form it can be considered a distinctive
clinica! entity. In a high proportion of cases it is not due to a bacterial
infection but rather to a virus infection, and probably well over two-
thirds are due either to the respiratory syncytial virus, the influenzal
virus or the adenovirus type 7 or 3. Some paediatricians oppose the
routine use of antibiotics in bronchiolitis and keep these for those
children who showed radiological evidence of pneumonia (115). Their
practice is to give penicillin for 48 hours and then discontinue all anti-
biotics, and in 80 successive cases it was not necessary to give any
further antibiotics. However, whether or not antibiotics are used in this
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Antibiotics. - Sulphonamides, such as sulphadimidine, need to be
widely available in rural areas of developing countries. Given in
appropriate dosage they have a safe margin against toxicity and have a
major part to play in overcoming respiratory infections. Penicillin will
remain the second antibiotic to be used in many countries, and its low
cost justifies this position, Chloramphenicol, because of its low cost and
because it is the antibiotic most suitable for whoeping cough, has many
advantages. Those using it must understand the dangers of this anti-
biotic in the small baby, unless it is givin in a suitably reduced and
carefully controlled dosage. The medical wuxiliary will of necessity be
taught that where there is no improvement in 24 or 48 hours, the child
must be referred to a doctor.

Humiditv. - Due to the dramatic effects of antibiotics. many
practitioners in developing countries do not place sufficient emphasis
on other measures in the management of children with lower respir-
atory infections. Adequate humidity is one of the more important
measures. particularly in dry climates. The humidity can be most
satisfactorily raised by hanging round the cot or the room cloth which
has been wrung out in water with a fan blowing if electricity is avail-
able. Steam kettles are unsuitable in a hot climate, as well as being
dangerous, and other methods of raising the humidity by mechanical
means are not generally available. This is part of the nursing that the
mother can satisfactorily undertake herself.

Tube-feeding. — The child who has respiratory embarrassment may
have difficulty in swallowing, particularly if only a few months old. For
these infants. fezding through a nasogastric tube may be of considerable
help in their reccvery. Once passed. the polythene tubing may be left,
in sitie, for a week or more. Expressed breast milk is preferable for the
young infant or one of the nid diets menticned in Chapter 12 on the
treatment of measles may be satisiactorily used.

Oxygen. — Although the use of oxygen can t# of enormous benefit, it
is frequently not available outside a few large hosgitals in developing
countries. Where it is available, lack of equipment or an adequate
knowledge of the use of the equipment reduces its value.

The small infant can be placed in a box with a transparent lid; the
bottom of the box can rest on a plastic sheet on which the infant lies.
In this way effective levels of oxygen can be reached without the
danger of the child becoming overheated. Oxygen therapy for tte older
child is usually less <atisfactory. The expense cof purchase and main-
tenance of oxygen tents and the steps that nzed to be taken to keep
them cool are not easily resolved.
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*SEVERE’ MEASLES

with a peak incidence every second year, and only a few of the
unimmunized will escape measles in childhood. In areas with smalier
populations and poor communications, epidemics are likely to occur
fess frequently — at 7-year or perhaps 12-year intervals. Such areas are
now experiencing epidemics more frequently, since with improvement
in transport young children visit other communites more often. Island
communities, or those which due to their geographical position could
be reached only after a long journey, have in the past remained free of
measles for long periods. Such places have experienced catastrophic
attacks of measles. Good examples are the Fiji Islands and Terra de}
Fuego (114). In such epidemics, a considerable fraction of the popul-
tion has died. However, the circumstances in these regions were
different from those that exist at the present time anywhere in the
world. In these isolated communities. when measles struck, whole
families would be infected at the same time. There would be no one to
fetch or carry even water, let alone carry out the tasks of gathering and
bringing in food from the farm and preparing it. For this reason, there
is little doubt that starvation would follow in the wake of the disease,
as described in the Lancer (1875) (150) record of the Fijian outbreak
in that year. * ... the great mortality has been in large measure due to .
the fact that the sick were exposed to the most unfavourable
conditions. Unprotected from exposure, untended and untreated
chiefly because of their unhappy prejudices ... .".

In Africa, records are available which show that measles has been a
disease of young children for at least 120 years, and there is evidence
that it has existed in the communities of Africa and Asia for many
centuries. There is no reason to believe that the severity of the diseage
in these communities arises because it is to them a new or recently
imported disease.

In most communities, there appears to be a seusonal prevalence of
measles, although the nearer to the equator the community lies, the
less marked is the seasonal increase. This seasonal variation in the
incidence of measles may be related to humidity or temperature. In
West Africa the relationship seems to be indirect; the land becomes too
dry and hard to cultivate in December, and it is at this time of year
that the people gather together for community celebrations. The
young child attends these on his mother’s back, offering excellent
opportunities for droplet spread of infections. The epidemic will
decline with the onset of the rains, and the dispersion of the people
back to their farms.

The age incidence of measles in developing countries is unlike
that of Europe. In Figure 60 measles among over 13,000 African
children is compared with the disease in England and Wales during
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CHAPTER 12

‘Severe’ Measles

Measles will be described in detail for the three following
reasons.

(1) Measles is an excellent demonstration of the interaction of
nutrition and infection in the child.

(2) Severe measles is limited geographically to the developing
countries, in some of which it is the most serious of the common
infectious diseases of childhood. As a result of the strong beliefs held
by the majority of peoples, doctors until recently have remained both
ignorant of the severity of the disease and unable to guide parents in its
management.

(3) Measles immunization is the most cost-effective public health
measure now available to improve the health of children, if certain
logistic problems can be solved.

INTERACTION OF NUTRITION AND INFECTION

Two separate forces are working to the detriment of the child who is
both malnourished and suffering from an infection, and measles
exemplifies this well.

In the malnourished child measles is more severe. A greater differ-
ence it severity is found in measles than in any other common discase.
The malnourished child may have a mortality 400 times higher than his
well-nourished counterpart with measles.

Measles has a deleterious effect on the nutritional status of the child
more serious than any other common childhood infection. The
evidence for this statement comes from records of children’s weight
ioss and the finding that protein—energy malnutrition supervenes more
frequently after measles than any other infection.

EPIDEMIOLOGY OF SEVERE MEASLES

Knowledge of measles built up during the last century suggests that
densely populated countries can expect a measles epidemic every year,
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CLINICAL DIAGNOSIS OF WHOOPING COUGH
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Figure 69. The natural history of whooping cough in {nfants under three
months old

In the small baby, the nasopharyngeal discharge is less marked, as is
the cough. and only too frequently attacks of apnoea and cyanosis may
be the first sign of the disease. If the paroxysms appear, they may not
be seen until fairly late in the course of the disease, from the sixth week
cnwards, The child may therefore die with very litile cough in apnoeic
or cyanotic attacks, and these are unlikely to be recognized as
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whooping cough. Another difficulty arises in the apparent well-being of
the child between the attacks of spasm. Whereas the child with mcasles
bronchopneumonia is brought to the doctor breathing rapidly and with
obvious auscultatory signs in the chest, the child with whooping cough
may have a chest free of physical signs and be quietly sleeping on his
mother's knee. With the pressure for admission that exists in all
children’s wards in developing countries, the small baby with whooping
cough is unlikely to gain a cot, and may subsequently die in acute
spasm at home, and the cause of death is likely to remain unrecognized
and unrecorded. In the study village of Imesi, 367 children were at risk
to the disease, and 206 were known to develop whooping cough before
their fifth birthday. Among these there were 13 deaths for which
whooping cough was considered to be at least partly responsible. Of
these deaths, at jeast 5 were sudden and occurred in convulsive or
apnogic episodes.

WHOOPING COUGH AND MALNUTRITION

Although the malnourished child will clearly not stand up so well to the
rigours of a severe attack of whooping cough, the disease does not seem
to be so much more severe in the less well-nourished child. If we
examine figures for whooping cough in Aberdeen (simiiar to those for
measles in Glasgow — see Figure 64), we find that there was a socio-
economic difference. although not so striking as in measles { Figitre 70).

Although whooping cough may not be so much more severe in the
malnourished child, there is considerable evidence that whooping cough
may cause malnutrition. Records of the loss of weighi of a group of
children are given in Table 39,

As will be seen from this table, the weight loss in children following
whooping cough is less than that in the same village study following
measles {(compare with Tables 35 and 36). Weight loss may also be due
to dehydration if the vomiting has been severe. However, when the time
taken to recover from the weight loss is examined (Table 40), it will be
seen that the recovery of weight lost is just as slow as after measles.

In the village study, the small child who developed whooping cough
was particularly liable to a prolonged period of poor gain in weight, and
whooping cough appeared to be a commeon cause of marasmus { Figure
71). No doubt this could be related to the result of the baby being
unable to suck during the severe part of the illness, which leads to a
retention of milk in the mothers breasts and a reduciion in the supply
of breast-milk. Because whooping cough can occur in the first few
weeks of life, and lead to a period of failure of growth in the important
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Figure 70. The relationship berween socio-economic circumsiances and

mortality in 15,000 cases of whooping cough in Aberdeen, for the year 1882.
Recorded deaths total 718

first year, it may have a considerable long-term significanice in that
these children are likely to grow up short in stature and possibly with
an impaired intellectual potential. Even if these children shcwing

TABLE 39
Study of the Proportion of Weight Lost during Whooping Cough by 222 Imesi
Village Children

None Under 5% 3% 10% 15%

Number of childsen aftes
whooping cough 114 (49) 67 (29) 43(18) 73 1)

(figures in brackets refer to
the percentape of children)

marasmus follewing whooping cough are treated with antibiotics and
dietary supplements, there may be difficulty in establishing satisfactory
weignt gain for some time. This difficulty almost certainly arises due to
an inadequate calorie intake, which should be in excess of 150 cal/kg. In
the older child who develops whooping cough, kwashiorkor is more
likely to arise, and these children appear to be particularly prone to
develop oedema and not the darkening and desquamation commonty
associated with kwashiorkor after measles.
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months to recover his weight

Figure 71. Whooping cough car lead 1o prolonged poor weight gain and marasmus. This child took 7




TREATMENT OF WHOOPING COUGH

TABLE 40
Time Taken to Regain Weight after Whooping Cough

0-~4 5-8 9-12 Over 12
weeks  weeks  weeks weeks

Number of children after
whooping cough 50 7 14 17
Proportion 43% 31% 12% 14%
Other complications

A cominon complaint in Africa in the older child with whooping
cough was haemoptysis. This was particularly seen in school children
who developed whooping cough. Nose bleeding and the vomiting of
blood are also common complaints.

Of the more serious complications, the neurological are the most
important, and may be very varied; after prolonged convulsions the
child may be left hemiplegic.

Other complications that may arise are a subcutaneous emphysema
and a flare-up of a primary tuberculous lesion.

TREATMENT OF WHOOPING COUGH

In the hands of the author and his colleagues chloramphenicol
palmitate (25 mg/lb, 50 mg/kg) was effective in alleviating or aborting
the disease when used within the first week from the start of
symptoms. Other workers have used erythromycin or tetracycline (15).
The author and his colleagues were particularly concerned to treat the
young infant, in whom the disease is both so dangerous and so difficult
to diagnose in its early stages. To achieve this, the staff of the Under-
Fives’ Clinic, whenever they saw an older child with whooping cough,
advised the mother to bring any infants in the same compound who
developed even mild catarrhal symptoms or the slightest cough. Treat-
ment was continued for 7 days if possible, although many infants
received only § days’ ireatment and recovered. The cost of chlor-
amphenicol for a 15 Ib (6.7 kg) infant is dbout $0.14 a day in Africa.
Prophylactic treatment of young infarnts in contact with known cases
may be undertaken. This allows time for immunity to be achieved with
triple antigen.

Late bronchopneumonia was treated with peniciltin and sulpha
dimidine. This combination proved satisfactory for the majority of
children.
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While antibiotics have a most important part to play in the first
week of the disease, and when a bronchopneumonia develops, the
major part of the management of the established disease and its
successful outcome will depend on the standard of nursing and
maternal care. The persistence or recurrence of the cough is #or
evidence of persisting infection, and chloramphenicol should not be
used except in the early stages. The mother will need advice and
support, and if available, food supplements which contain protein and
are atso a rich source of caiores in a iow bulk. The mother must be
encouraged to refeed the child if ~omiting occurs, and to spend a great
dea! of trouble in maintaining the nutrition of her child. For the
children who can be kept in a ward. their nutrition is again highly
reevant. Oxygen and moisture may also be of assistance in the
paroxysmal stage.

250 — 25

h
5 i ——— Notifications in thousands
< R &
4 ! ~=—- Death- 2
& i ] -]
£ (! 3

1
= 150 ]1 ) 15 =
e il Il ] £
=] i -
= ! £
B | 22
= i ]
k=] f k=
1= ! o
5 E
3 5
=] 50[ 1° 2
=
=

h““‘\.——-"“-—-«-—"*‘--""-""—
1940

1950 1960 1970

Figure 72. The decline in incidence and mortality rate of whooping cough
in England and Wales from 1940 to 1970

PREVENTION OF WHOOPING COUGH

In Czechoslovakia in 1951 there were 400 cases per 100,000 of the
population, but in 1961 the incidence had fallen to 34 per 100,000.
Similar falls have been recorded in England (1) and elsewhere in
Europe, and in the USA. The decline is shown in Figure 72.
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It is noteworthy that even in a highly protected population, it is the
younger children who suffer from the disease and in whom the high
mortality can be expected.

A detailed study of deaths from whooping cough in the UK in 1960
and 1961, produced support for the importance of immunization in
preventing deaths from whooping cough (88). Their results are
summarized in Figure 73,
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Figure 73. A study of the age and immunization states of children dyving
from whooping cough in if.2 UK, between 1960 and 1961

Agdin two-thirds of the deaths occurred in children under 2 year old,
and a high proportion in those under 6 months. Over 90 per cent of
deaths were among children who had received ro immunization, and of
particular interest was the small number of deaths that occuired in
children who received only one injection, suggesting that even one
inoculation may offer some protection, Some difficulty has develomed
over the last decade in providing vaccines with adequate amounts of the
three agglutinigens that are needed for adequate protection. However,
those who are responsible for the production of vaccines are now likely
to maintain adequate antigen effectiveness, even if further changes in

the organism develop.
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The other concern in the developed country is the toxicity of the
vaccite and the frequency of severe reactions. The most serious
reaction is the encephalopathy following pertussis immunization. In
one study it was found that following ercephalopathy 50 per cent
recovered. 17 per cent died and about J per cent survive¢ with
sequelae (136). Large unexplained verietics m the frequency of this
complication have been given, but all figures suggest that it is fairly
small, either between 1 in 6,000 or 1 in 50,000 vaccinaiions. In a 7-year
period in the UK, there were only 7 fatal cases reported.

Timing of immunization

Recent studies (281) suggest that the previous rigid timing is
unnecessary: that longer intervals than 1 month between the first and
second doses of vaccine may lead to a higher level of immunity as
measured by the agglutinin response, and that two widely-spaced
inoculation of 0.5 cc will give as good a protection as three doses at
monthly intervals. This regimen is now suggested by the World Health
Organization. As a result it is unnecessary to restart a course if a child is
brought back late for the second dose. In developing countries where
immunization at an early age is so important, three injections at
approximately monthly intervals early in life might be preferred to a
two-dose, widely-spaced schedule.

Immunization in developing countries

In the study village of Imesi, immunization against whooping cough
was not unaertaken at the start of the study, as at that time little
information was available either locally or in Africa as & whole on the
severity of whooping cough. However, as the experience uf the 1960
epidemiv in the village unfolded, the author and his colleagues began to
appreciate what a draraatic and severe disease whooping cough covld be
particularly amnong young infants. Fortunately, it was possible to make
triple antigen available, and its routine use in the village since then has
ted to only a small number of children with the whooping cough
syndrome { Figure 74 ).

No official figures are available on the number of children in the
pre-industrialized countries who are protected against whooping cough.
However, some estimation of the amount of varrine being used to
various developing countries was attempted in 1964 (187), and at that
time no country was immunizing more than 40 per cent of its children,
and a majority of the countries investigated were immunizing less than
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10 per ceni of their children. Since 1964, som> coustries have
improved theiv levels of immunization, but it is known that in some
there has even been a reduction in the amount of whooping cough
immunizatior: undertaken.

QUARTERLY NOTIF}CATIONS WHOOPING CO'IGH 60 - &9
IMES} - Nigeria pop 5-6, 000

Whooping cough vaccine
i offered ta ail infants
aged Imth.

Number of Notifivations
[ ] o)
= =
1] T

2

. o~

W0 196l 0@ 1963 1968 1965 1966 1967 1968 1965

Figure 74. The effect of immunization or the number of quarterly noti-
fications of whooping cough between 1960 and 1969 in the study village of
Imesi, Nigeria {population 5-6,000)

Local circumstances must decide the age at which children should be
vaccinated in eack region. However, in the developing world, where
whooping cough appears to be so severe in iafancy, there are strong
arguments for carly immunization. The earlier that immunization can
be given, the sooner some protection may be available, and for this
reason in the village of Imesi immunization was given largely at 1|
month of age, foilowed by further immunization in the second and
third months. As a result, ir the first 5 years the protection was perhaps
not too satisfacicry, but with improved supervision and better vaccines
after 1966 the vast majority of illness was prevented, the few remaining
cases probably representing the whooping cough syndrome that arises
from infection with Bordetella parapertussis and certain viruses. A
booster dose of triple antigen should probably be low in the priorities,
unless required to increase the level of protection against diphtheria.
Efforts should be concentrated on achieving a high level of immunization
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to protect against whooping cough in the early years when it is a killing
disease; whooping cough after the age of five is not much more than a
nuisance,

In the past, on immunological grounds, experts have advised against
giving triple antigen at birth. However, the circulating antibodies are
probably not a satisfactory measure of whooping cough immunity, and
for this reason a trial was undertaken in 1964 and 1965 in the village of
Imesi, in which children born on alternate days were given triple
antigen at birth or at 1 month. In the follow-up, the number of children
with whooping cough, and the severity of the disease were the same in
the two groups, with siightly more children getting whooping cough

Figure 75. The Port-o-jet injector,

capable of multiple high speed injections

with a readily adjusted volume between
O.1and 1.2 mi

who had the immunization at | month. This result would suggest the
need for further trials to discover whether whooping cough immuniza-
tion can be satisfactorily given at birth, with all the advantages of early
immunity in a disease so lethal among small infants (319),

Methods used in immunizing

The last decade has seen a rapid increase in the use of jet injectors in
large immunization campaigns. These machines will inject a varying
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quantity of fluid, depending on their size, through the skin as a fine jet
of fluid. Expericnce of these injectors (Figure 75) has now reached the
stage when they may be used more routinely in hospital practice, and

Release
buttan _(;E___]_h -~

Figure 76. The Pan-jet, simple to use and

' maintain, will only inject approximately
V/- 0.1 mi
Cocking fever

Recevvoir -——

alieady some early reports of their rcutine use are available. Their use
has been extended by reducing the volume of triple antigen and aceione
freeze dried preparations of Salmonella typhosa to around 0.1 ml, when
smaller and less expensive machines such as the Pan-jet can be success-
fully used (Figure 76}. The Pori-o-jet and Pan-jet can be obtained from
Schuco International, Halliwick Court Place, Woodhouse Road, London,
N.12. In India it has been possible to obtain locally prepared vaccine
which cost only about $0.01 for each immunization (153). One study
using this machine with triple antigen gave a satisfactory -esult in the
levels of tetanus antitoxin (309, 308).
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CHAPTER 14

Malaria in Children

Many people have studied malaria, but few have studied its
effect on children, who are certainly the chief sufferers from it, particu-
larly between the ages of 6 months and 5 years. The evidence for
severity ir this age group comes from India (275), West Africa (26) and
South Africa(159). A pathotogist (73), in almost 30 years’ experience in
West Africa, has not observed a single death which could be attributed
solely to malaria in any child over the age of 4 years.

Recent years have seen a progressive decline in the areas affected by
malaria. The situation at the end of 1968 is shown in Table 41. How-
ever, since then malaria has been reported to have returned to a number
of areas from which it was hoped that it had been eradicated.

TABLE 41
The Population of Adults and Children Protected and Still
Unprotected in 1968

Protected Unprotected
areas areas
Population living in
malarious areas (millions) 1,733 180
Children under $ years of age in
these areas {mitlions) 323 68

Although there has been a remarkable improvement, there are still
probably 68 million children be..w the age of § years who are seriously
at risk from malaria, Two-thirds of these children are in Africa.
This chapter is particularly concemed with children in this age group,
wherever they live.

MORTALITY FROM MALARIA

Mortality rates are difficult to determine, because the presence of a
doctor or even a shop or gereral store in an area usually means that
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antimalarials are available. Even the occasional dosewof one antimalarial
may considerably lower the mortalitv. In holo-endemic areas it has
been suggested that as many as 10 per cent of all deaths in children may
be due to malaria (27).

A longterm investigation in the Pare Taveta area on the border
betwzen Kenya and Tanzania in East Africa produced interesting results
(225). Records of mortality in various age groups were available during
three periods: (1) before any changes were brought iu: (2} a period of
both rapid economic development and malaria control; (3) a period
when economic development was nainiained but malaria returned to
the area, The resulis are set out in Figure 77.
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Figure 77. Mortality of different age groups befure eradication, during eradication
and after the re-establishment of malaria fafter Pringie ¢t al., 1969)

In each age group the mortality fell during the second period in
which there was economic development and control of malaria. In the
third period. however, when economic development was maintained
but malaria returned, the mortality returned to almost the pre-contiul
fevel in the { -4 years age group, while in the infants under 1 year and
it those over S years it remained low.

After the child, the nexi most seriously affected person is the
pregnant woman. Some of the immunity te falciparum malaria
developed in childhood seems to be lost during pregnancy, making
pregnant women more liable v overt attacks of ma.aria 2. particularly
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to an anaemia that is often accentuated by a concurrent folic acid
deficiency. The placenta is no barrier to infection in non-immune
mothers, and their children may be born with congenital malaria. If,
hiowever, a mother has some degree of immunity, her child is almost
never infected, even though her placenia is often heavily parasitized. In
holo-endemic areas of malaria over 60 per cent of placentae of
primiparous mocthers may be so affected (38). Babies born to mothers
with infected placentae are smatler than otherwise would be. However,
in parities over three. placental infection rates may fall to 10 per cent,
and it appears that with repeated pregnancies the placenta becomes less
susceptible to infection.

Where malaria is endemic it is the major cause of Iow birth weight,
and accounts for the large number of ‘small for date’ babies, particularly
those born to primiparous mothers. This reduction in growth comes
towards the end of pregnancy, when the cells of the brain are multi-
plying rapidly, so that the prevention of this maternal infection may
improve a child’s potential for inteilectual development.

CLINICAL PICTURE OF MALARIA IN THE CHIiLD

In the past, clinical descriptions of malaria have been taken from non-
immune and usually expatriate patients. There are few satisfactory
descriptions of malaria in indigenous children.

Main clinical features

The main clinical features in West Africa are fever, convulsions,
hepatosplenomegaly and anaemia (170) (110).

Fever

The child with malaria has repeated atracks of fever, which do not
follow any regular pattern. Mothers notice this fever (185), as well as its
reduction by regular antimalarials. Children with many parasites in their
blood may appear to be quite normal and be afebrile.

Convulsions

Until recently the term ‘febrile convulsion’ was well accepted, and it
was supposed that the convulsion was a direct result of the fever.
However, closer examination suggests that in many children the
convulsion precedes any rise in temperature. The extreme muscuiar
activity of the convulsion may be partly responsible for the rise in
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temperature. It is more likely that both the pyrogen and the convulsion
are the direct effect of the infection (286) {Figure 78). This theoretical
relationship between fever and convulsions has a practical application in
the prevention of convulsions and is discussed later in this chapter.

/—(\\ ?'Fit producing toxin®
/" nflammation ? 'f Vg \

or reaction to Aspirin

* SO
Pyrogens i \7/

Figure 78 The possible similarity between agents that cause
fever and those that lead to convulsions

fereign protein

Hepatosplenomegaly

Malaria infection leads io an enlargement of both the liver and the
spleen. Since enlargement of the liver is more difficult to measure and
has many other causes, splenic enlargement is more significant.
Although in childhood there are other causes of splenic enlargement,
few produce such enlargement as malaria.

Anaemia

The child with malaria suffers from chronic anaemia, usuaily has a
haemoglobin between 7 and 10 g/100 ml, and is liable to episodes of
acute haemolysis in which the haemoglobin inay fali to weil below 5 g
per cent, and he may die from heart faiiure. Parasitaemia may be light
in these children, so a low parasite count or a negative film does not
exclude malaria as a cause of anaemia (110). Children receiving regular
antimalarials do not suffer from this anaemia.

Cerebral malaria

This extremely dangerous complication of falciparum malaria is
difficult to diagnose where coma and convulsions are common. The
presence of coma between convulsions may be suggestive of cerebral
anaemia. It arises due to a blockage of the capillaries with sludging and
destruction of red cells. In one hospital study (110) the deaths of about
half the children in which malaria was the primary cause were thought
to be due to cerebral malaria. All these children had strongly positive
blood films.

251




MALARIA IN CHILDREN

Diarriioea and malnutrition

Most authorities suggest that malana is causally associated with both
diarthoea and malnutrition. This belief has arisen out of the finding
that children with these conditions frequently have high parasite
counts. However, since in holo endemic areas parasites are present in
about 90 per cent of all small children, a positive blood film may have
little causal relationship with a child’s illness. In the experience of the
author and his colleagues diarrhoea is not a symptom of malaria, and
malaria plays a small part in the production of malnutrition. In the
Imesi study diarrhoea was equally ccmmon in the children who were
given antimalarial drugs and those who were not. Diarrhoea was found
to be highly correlated with measles, and iess so with whooping cough,
but no association could be shown with either malaria or otitis media
(183). In one hospital study (112). the incidence of diarrhoea was
slightly lower in children in whon: malaria parasites were found than in
the group without them. In the Gambia acute maiaria would terapo-
rarely interrupt the growth of children (171). However, those in whom
the disease had not been suppressed eventualiy cavght up with the
protected group. The Imesi findings were similar and showed that
malarial suppression made little dilference 1o the height and weight of
children. In the ibadan study more severe malaria was seen in the
well-nourished children that in those who were poorly nourished in the
same community (112). Severe malaria was most uncommon at post-
mortem in children dying from either marasmus or kwashiorkor (73).

Haemoglobinopathies

There is now good evidence that children with haemoglobin type AS
suffer less from malaria than those with haemoglobin types AA and AC.
In 50 autopsies on children who had died of cerebral malaria (73) none
had haemoglobin AS, although these make up 18 per cent of the
population. The evidence for the protective influence of glucose-6-
phosphate-dehydrogenase (G-6-PD) deficient subjects being protected is
tess certain,

REDUCING MORBIDITY BY MONTHLY PROPHYLAXIS
Effectiveness of pyrimethamine

Children born into the Imesi study were allocated alternately into two
groups on the following regimens: (1} pyrimethamine 25 mg monthly,
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plus chloroquine for any episode of fever, the dosage being 15 -20 mg
chioroquine base per kg body weight: and (2) a lactose tablet month)-
plus chloroquine for any episode of fever.

Both groups of children grew identically in height and weight, but
those receiving pyrimethamine had a siighily higher haemoglobin level
at all ages, showed a lower incidence of splenome: = uand had
convulsions much «ess eften, as shown in Table 42.

TABLLE 42
The Incidence of Convulsions in Two Groups of Chiidren Aged 6 Months to 4
Years, Both Given Chloroquine for ever

Monthly pyrimethamine | Lactose placebo
{25 mg)

Numberz of children 128 149
Number ot *febdie’ convuisions

refated to recognizable

infections {for example, measles,

pertussis. respiratory infections) 20 (3.5 24 (3.6)*
Number of ‘febrile’ convulsions

unrelated to any recogrizable .

infection 18t 3.1)* 41+ (6.1)*

*Figures in brackets represent rate/100 chiid years
tx? = 7.453 p > 0.0l

The children receiving pyrimethamine came with fever in only 24
per cent of months, while those on the lactose placebo were brought
with fever in 46 per cent of months.

As a result of this study, and because of strong clinical impressions
of the value oi pyrimethamine, this drug was used routinely for a
number of years in the Under-Fives’ Clinic at Hesha. It was popular with
the mothers. who noticed that it decreased the incidence of ‘fever” in
their children. The children were also given chloroquine whenever they
were feverish.

Arguments in favour of routine use of pyrimethamine

The arguments in favour of this regimen for routine use in Under-
Fives’ Clinics in holo-endemics areas are summarized as follows.

Cost. — Chioroquine is both more expensive for each tablet and has
to be given more often. A weekly chloroquine tablet is vequired.
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witereas a tablet of pyrimethamine provides some protection for two or
three weeks, and can be given monthly.

Acceptabilitty. — Pyrimethamine is almost tasteless. A monthly
bitter tablet such as chloroquine will be difficult for many mothers to
accept. Even when the giving of chloroquine has been closely supervised
by a nurse. there has been considerable difficulty, part’cularly as vomit-
ing may occur (170), a complication not experienced with pyrimeth-
amine. As long as individually wrapped pyrimethamine tablets are used,
a dangerous accidental overdose is unlikely.

Immunity. — As the protection does not persist throughout the
month, some parasitaemia does occur and the child develops at least
partial immunity .

Resistance. ~ Fears of a widespread resistance to pyrimethamine
have been given as a reason for not using this drug. There is little
evidence for this. Resistance in Ibadan school children receiving
pyrimethamine 25 g weekly was found to be no more than 15-20 per
cent (157). There is no cross-resistance between chloroquine and
pyrimethamine and if pyrimethamine-resistant strains do arise. they are
not necessarily permanent. Any fever that could be due to a resistant
strain can readily be treated with chloroquine.

If pyrimethamine is used in this way. chioroquine can be reserved
for treatment of febrile episodes and the appearance of strains resistant

to chloroquine may be delayed.

Arguments in favour of regular antimalarials

There are several arguments in fevour of giving regular antimalarials.
The more impor (ant are the following.

(1) Convulsions and apaemia are common in severe malarial
infections. Children between the ages of 6 months and 4 years are
particularly prone to these: in children over 5 years of age they are less
commorn.

(2) Protection froin the effects of malaria up to the age of 5 years
is particularly helpful to the overall health of the child. During this
period the child experiences many respiratory infections, frequent
diarthoea. measles, whooping cough, and other childhood infections.
Further, he is passing through the period when the interaction of these
infections and mainutrition is a serious health threat.

After the age of 5 years the child can often make his way to the
clinic independently if he develops fever and headache. In the older
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child the pareats do not so easily accept illness as in the child under 5
years, and they are more likely to seek treatment.

TREATMENT OF MALARIA IN CHILDREN

Malaria should be treated with chloroquine: there is no satisfactory
evidence that the more expensive amodiaquine is more effective. The
most economical form should be used. The dosage is set out in Table
43.

TABLE 43
Dosage of Chloroquine or Amodiaquine Base Used for Children (mg)
Age (vears) uptol -2 4-6 712  13-13
Initial dose 75 150 300 300 450
After 6 hours 75 1125 150 150 300
Once daily for 4 days 75 75 75 150 150

In areas where the population has a relatively high immunity, only
the initial dose should be given, as this appears to be satisfactory. A
dose of chloroquine at this level should also be given at the start of
suppressive therapy with pyrimethamine. as suggesied above. If for any
reason the pyrimethamine is allowed to lapse for more than a month,
the dose should be repeated.

Treatment of severe malaria in children

Evidence of cerebral involvement demands urgent treatment, and the
choice is between intravenous chloroquine or quinine. If chioroquine is
used, the dose should not exceed 5 mg base/kg body weight, and should
be diluted in i50 cc of glucose saline. Repeat once if necessary, but not
vatil after 12 hours. Quirnine dihydrochloride has a more rapid
schizonticidal reaction and there are strong advocates of its use. The
dosage to be given is 10 mg/kg body weight, and it may also be
repeated after 12 hours, but the total dose should not exceed 20 mg/kg.
Intramuscular therapy may also be used, and in some areas supposit-
ories of chloroquine have been successfully used. Both chloroquine and
mepacrine, when given intravenously in larger doses than stated above,
and also if given undiluted, have been followed by sudden death, and
for this reason they must be used with great caution.

In the adui., steroid therapy (dexamethazone 10 mg) has been
considered to be life-saving (288). It can be given intravenously; the
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sieroids help to diminish the transudation across the cerebral capillaries
which deveivups in cerebral malaria,

Management of convulsions

The treatment of choice in the tmmediate management of
convulsions due to any cause is paraldehyde, which is usually given
intramuscularly, or can be given effectively intravenoucly. Diazepam
may be used, but is more expensive.:The use of phenobarbitone is now
questioned. and the present evidence is that aspirin is more satisfactory
in preventing children with malaria, or any other fever, from developing
convutsions (286). The suitable dos¢ of aspirin is 150 mg under | year
of age, and this may be repeated 6-hourly. Between 1 and 4 years, 300
mg. and over 4 years 600 mg may be used. Those using this regime mus¢
be familar with the signs of aspirin peisoning.

Phenobarbitone will be used only when the child has developed
conviliinns on two or more occasions, and then should be considerad
onl " 1. \loctor is confident that 2 regular dose can be maintained for
a ce. -2 of at least a year. and the possible disadvantages are
considered,

Phenobarbitone is widely used in short courses. and so the disadvant-
ages of these. which are summarized'below, need to be considered.

(1) Effective therapeutic levels of phenobarbitone can only be
produced over 48 hours or more. Oral tablets given at the beginning of
the majori.y of short febrile illnesses will be of no value.

(2) 1 short courses of anticonvulsants are given intermittently,
usually lasting only for a few days, there is a real danger of encouraging
withdrawal fits. .

(3) The better appreciation of the profound effect of pheuo-
barbitone on behaviour, mood and tearning in a majority of children is
so adverse that even short periods on this treatment may be worse than
the disease.

If a tong-term anticonvulsant is to be used, then phenytain in a dose
of 5 mg/kg body weight/day seems to be largely devoid of the
unfavourable cffects of phenobarbitone mentioned above. However, as
it costs five times as much as phenobarbitone, its usc for long periods
on 2 wide scale may not be feasible.
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CHAPTER 15

Tuberculosis

Tuberculosis as seen in developing countries has many
difterences from that seen in Europe or North America. These differ-
ences arise from the nuiritional state, intercurrent infections in the
children, the age of infection, genetic inheritance, and possibly the size
of the infective dose. Nutrition, intercurrent infection, and the age of
intection are emphasized in this chapter as the three most important
factors. ldentification of the relative importance of each of these is
necessary, both to understand the disease better and to decide the steps
necessary to reduce its severity and, where possible, prevent it
altogether.

TUBERCULOSIS IN DEVELOPING AND INDUSTRIALIZED
COUNTRIES

In Table 44 a comparison is made between tuberculosis towards the end
of the nineteenth century in Europe with the disease in developing
countries and in Evrope now (178). The higher prevalence of tubercu-
losis in the under-five group must be expected in relation to the greater
frequency of droplet infections in infants and very young children in
developing countries. This arises fron1 greater opportunities of exposure
as they are being carried about, or living in joint or extended families as
has heen discussed elsewhere (see Chapter 13).

The high mortality from tuberculosis in Europe in the nineteenth
century continued into the beginning of this century, and even in 1914
in Edinburgh one-third of children dying from all causes had tubercu-
losis lesions at autopsy (248). In those developing countries in which
autopsies on deaths in children can be undertaken. tuberculosis is a
frequent and sometimes unexpected finding. The'difference in pathol-
ogy is also summarized in Table 44. Progress of the primary lesion to
caseation and cavitation and the liability of the regional nodes to form
large caseating masses are relatively more frequent now in developing
countries, as they were in Europe towards the end of the last century.
Records of tuberculin sensitivity at different ages only exist after 1920,
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TABLE 44

Comparison of Tuberculosis in Developing Countries with Europe in the Nineteenth Century and Now*

Tuberculosis < 5 years
autopsy

Incidence of the disease at

Proémss of primary lesions to
caseation and cavitation

Regional nodes caseating

Tuberculosis with negative
tuberculin reaction

Sensitivity phenomena:
Erythema nodosum,
phlyctenulae, pleural
effusion, ascites

Tuberculous meningitis

Tubercutomata

Association with mainutrition
and vitamin A deficiency

Nineteenth century Europe

Developing countries

Europe now

+

*One-third of all child
autopsies’

++

Uncommon

+

50% Intracranial tumours
Encephalupathy

++

++

++

++

I+

+

30% Intracranial
tumours
Encephaiopathy

++

Rare (in 1969 only
0.1% tuberculin +ve
at5)

Almost ni{

Most rare

No tuberculomata

*Approximate frequency: ++, seen about once a month; +, scen at least yearly by a doctor serving a community

of 10,000
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when the tuberculin test became widely used. Tuberculous erythema
nodosum, phlyctenular conjunctivitis and pleural effusions or ascites
are all associated with a sirong tuberculin reaction and are probably
evidence of a high degree of sensitivity. Absence of a high level of
tuberculin sensitivity, which is now known to be a cellular rather than
an antibody response, may be explained by mainutrition. This will lead
to an inability to muitiply lymphocytes, just as there is an inability to
produce cells and show adequate growth. These sensitivity phenomena
were less common in the nineteenth century than 20-30 years ago,
when childhood tuberculosis was still common in Europe, but the
overall nutrition of children had improved. Erythema nodosum is
particularly uncommon in many developing countries, and probably the
other sensitivity reactions are not so frequent. In tuberculosis of the
central nervous system, tuberculomata are common in developing
countries but are now rare in Europe.

The widely-held view that the problem of tuberculosis is targely one
of cities may be partially true in some areas, but in India it has been
known for many years to be almost equally severe in the rural areas.

INTERACTION OF NUTRITION AND INFECTION

This interaction inciudes two quite separate reactions.

Poor child nutrition allows rapid spread of tuberculous lesions

The severity of tuberculosis in the malnourished individual is well
documented (242). One study (153) demonstrated a reduced incidence of
progressive diseasz by an improved diet and was of particular signifi-
cance, because improved housing in a previous study had not reduced
the incidence of progressive disease {135). Protein—energy as well as
vitamin A, D and C deficiencies have all been shown to increase the
severity by reducing the resistance to tuberculous infections both in
men and experimental animals (242).

Tuberculosis makes the child’s nutrition worse

An association with protein—energy malnutrition and vitamin A
deficiency in childhood tuberculosis was reported in the older
Europecan literature and is of major concern to health workers in
developing countries. This association is by no means simple. Tubercu-
losis may present 2s kwashiorkor or marasmus following a slow
deterioration of the child’s nutrition over many months. When
kwashiorkor appears to be resistant to improvement by diet,
unsuspected tuberculosis is a frequent cause and improvement is
prompt once treatment is started. As described later, a suspicion of
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tuberculosis in a mainourished child will justify the usc of anti-
tuberculous drugs in a therapeutic trial.

Interaction of nutrition and infection in the infant

In early infancy a state of undernutrition develops in 2 or 3 weeks
after infection, so that poor nuirition due to tuberculosis leads to a more
rapid spread of the tuberculous disease. This interaction can still be
seen in the first months of life in well-nourished children, and is
particularly important during the first few years of life among those
from undernourished societies.

Variable opinion on the problem of childhood tuberculosis

The seriousness of the problem of childhood tuberculosis 1s viewed
differently by different groups of health workers. Adult physicians
and those concerned with community health place childhood
tuberculosis low in their prorities, because it is non-infectious
and goes largely unrecognized. In community health surveys. almost
total reliance has been placed on the t:berculin test. and findings such
as those of recent studies (227) (101) may be misleading. In these it
was found that the overall mortality amongst children with positive
tuberculin reactions was not much higher than in those with a negative
reaction. These results may underestimate mortality. as those who
succumb to childhood tuberculosis in a poorly nourished community
will develop 4 strong reaction to tuberculin for only a short period of
time, if at all. and are unlikely tv be identified in the tuberculin survey,

The paediatrician may for different reasons develop a distorted
picture of childhood tuberculosis. His attitude to this disease may be
imb ‘anced by the experience of caring for children with tuberculous
meningitis ~ one of the most chronic and disturbing diseases of child-
hood that he will meet - for whom treatment has only partially
succeeded. A child who develops tuberculous meningitis is likely to be
taken to hospital eithier early or after all other means of treatment have
been attempied. Often the young and poorly nourished child with
tubercvlous meningitis cannot be cured, but the life of these children is
prolonged. and they will accumulate in children's wards with an other-
wise high patient turnover.

NATURAL HISTORY OF CHILDHOOD TUBERCULOSIS

The natural history of untreated childhood tuberculosis from
experience in the UK has been well described (177), and Figure 79
demonstrates the relationships in time of the various incidents.
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TUBERCULOSIS

In developing countries there are some differences from this picture.
There is a tendency for infection at an earlier age, the nutrition of the
child is poor. and there is a high probability of an intercurrent infect-
ion, particularly measles and whooping cough. Low tubercuiin sensitivity
is frequent and caseation, either in the primary lesion or in the
associated lymph glands, is more common,

Fate of the primary focus in the lungs

Certainly the vast majority of primary infections in children over 5
years of age, undergo a benign course with no detectable clinical iliness.
The complications described here arise for a number of reasons: the
more imporiant — nutrition, intercurrent infection and the age of the
child — have already been mentioned.

The complications found in a primary {ocus are set out in Figure
80.

Caseation and Penetration to Direct spread

cavicatsior pleural sac of primary
of primary with Empyema

Figure 80, Complications arising from the primary focus in the lung

If the primary focus forms a caseous mass, this may ulcerate into a
bronchus and thus produce a tension cavity. Alternatively it may spread
towards the pleura. Due to a low sensitivity a serous effusion is
uncomraon, but an empyema is a more likely complication in develop-
ing countries.

Lastly the primary lesion is more likely to show local extension
within the lung parenchyma.

Complication of the glands

The disease may also spread as a complication of the glands [ Figure
81).
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As the glands caseate, they may rupture into the bronchus with
aspiration into the lung which is aerated by that bronchus. There may
be a segmental sensitivity reaction with little multiplication of bacilli

AN
Rupture into a Rupture into Erosion and
bronchus of pericardium rupture into
caseous material Oesophagus

with aspiration
Figure 81. Complications arising from caseous lymphatic nodes

{epituberculosis), or there may be a tuberculous bronchopneumonia,
making the child very ill. The glands may rupture into the pericardium,
where it will usually lead to a blood-stained pericardial e¢ffusion in a
child who is not as ill as the circumstances would suggest. Discharge
into the oesophagus lays the child open to a dangerous mediastinitis.

Haematogenous spread

As haematogencus spread is more commen in a child who is young
or ill-nourished, it is far more common in developing countries { Figure
82).

The finding of a large spleen and liver in a child brought with fever
and malaise may by suggestive of haematogenous and miliary spread, a
diagnosis that may be confirmed at once by a doctor who has mastered
the difficult but valuable skill of examining achiid’s optic fundus, Such an
examination will also exclude papilloedema, a necessary step before
undertaking a spinal tap to identify those children in whom the general-
ized spread has included meningitis. Tubercuiosis in the brain substance
may lead to a tuberculoma or a more diffuse tuberculous encephalitis.

In some the haematogenous spread will not involve a full miliary
spread, but foci develop in bone or kidney {Figure 82). Lesions of ti e
bone are common in young and poorly nourished children in develop-
ing countries.
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Sample case histories

Only too often in such countries the doctor will see one of the
clinical syndromes described above. However, as children come more
generally under comprehensive care made available through auxiliaries,
he will either prevent them through BCG or be able to spot them
through early symptoms, particularly an unexplained failure to gain
weight, a persistent cough, or as a contact of an adult who is sputum
positive. The following case histories, taken from the Imesi study made
by the author and his colleagues. are examples of how these both arose
in young and relatively poorly nourished children.

Tuberculoma

Tuberculous
encephalitis

Renal
involvement
much later

Bone
involvement
later

Figure 82. Complications arising from haematogenous spread

Rasaki was an only son: his mother’s previous child had died of
whooping cough at 5 months of age. Rasaki gained well in the first
6 months of life (Figure 83) but then, as so often happens, his gain in
weight became less satisfactory. Early in his second year he was away
from the village and apparently received a more satisfactory diet and
started to gain weight.

From February in his second year of life he fost weight. Examina-
tion of his records at this time shows that he had intermittent episodes
of fever. cough and diarrhoea. After a period of poor gain in weight for
5 months, a Heaf test was strongly positive and he was found to have
minimal oedema of the ankles. He was admitted to hospital for a week.
X-ray showed miliary disease.
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83. Weight record of child with miliary tuberculosts from Imesi, Western Nigeria
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TUBERCULOSIS

On treatment with isoniazid (INH) and streptomycin daily for a
month and then a year's INH he made satisfactory recovery, Experience
of children such as this led the author and his colleagues to introduce
routine tuberculin testing, using the Heaf technique, for all children
showing loss of weight or poor weight gain for 3 months. The brief
period of streptomycin used would be criticized by many, but the
mother found that bringing her child regularly was difficult, and main-
taining her co-operation in giving the full course of INH was considered
more important.

The source of this child’s infection was not discovered, although he
had recently stayed with his grandmother, who died of diarrhoea. In
the enguiries as to a possible source of infection in a rural society, as
well as enquiring for living relatives with coughs it is also most
necessary 1o enquire specifically about recent deaths. In societies with
more adequate medical resources the majority of deaths from tubercu-
losis occur in hospital. This is not so in rural (and most urban) societies
of developing countries, and during the final weeks of the iliness the
sputum will be particularly heavily infected and the adult confined to
the house, so that any children who live there or who visit are likely to
become infected.

Taiwo and Kehinde were identical twins. At 15 months Kehinde had
2 weeks’ cough and was found to be tuberculin positive. Taiwo was
positive and an x-ray of their mother showed a cavity a1 the left apex.
Her sputum was positive for acid-fast bacilli (AFB). The twins were
started on INH and their mother on full adult therapy. She was
encouraged to continue breast-feeding. She gained weight rapidly and
her lesion healed. The weight gain of the twins remained satisfactory,
their coughs cleared, and a chest x-ray was considered unnecessary.

DIAGNOSIS OF TUBERCULOSIS IN THE YOUNG CHILD

Tuberculosis in many children is difficult to diagnose; this is true in
Europe, where the disease is now rare. Even in developing countries,
where this possibility is in the forefront of the mind of every children’s
doctor, it is easily overlooked.

In reaching a decision, reliance will be placed on a careful and
detailed history. Fever and cough will be noted, but considerable
reliance will be placed on a decline in activity and the development of
unhappiness in the child. Time speat in taking this history from more
than one member of the family may be rewarding. Physical signs,
except in advanced disease, are rarely dependable. X-rays may be help-
ful, but may also be misleading. A weight chart can be most useful
{Figure 83).
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Tuberculin test

It is perhaps fortunate that this reaction was first studied in countries
of Northern Europe, where non-specific reactions are less common and
its meaning can be more simply defined. Common ways of undertaking
this test are the Mantoux intradermal test, or alternatively the percu-
taneous Heal or Tine tests.

Mantoux test

This test is the most accurate and most widely used, and is the only
test satisfactory for epidemiological studies. Into the superficial layers
of the skin 0.1 ml of a standard dilution of old tuberculin (OT) or
purified protein derivative (PPD) is injecied. The solution must have
been made up recently or contain Tween 80, and care is necessary to
ensure that the injection is intradermal and not subcutaneous. Special
syringes are kept for this purpose only. In clinical work 10 TU (0.1 ml
of 1:1,000 OT or 0.0001 mg PPD) are usually used. In surveys onty half
this strength is vniversally used. In reporting the test a reading is made
in millimetres of the indurated area after 72 hours. Induration in excess
of 6 mm is usually considered significant. in developing countries with
widespread ncn-specific sensitivity reactions the figure may need to be
reconsidered,

Heaf test

In this test a small amount of undiluted OT or special undituted PPD
is spread on the skin and the needles of the Heaf apparatus (Figure 84)

Figure 84. The Heaf apparatus — only
the magnetic model is recommended

carry this through the skin. The advantage of this test is its simplicity.
The magnetic type of apparatus is tough and not always damaged by a
fall on a floor (the ‘concrete’ test to which much apparatus in develop-
ing countries may be subjected)! In this model a small plate carrying
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six small needle-like blades is heid on by a magnet. A number of these
plates should be available and they are sterlized between sessions. The
blades on the plate do not easily become blunt.

In the author’s experience this magnetic variety is useful, but the
alte-native, carrying needles, should be avoided. The latter is easily
damaged, or the needles become blunt or bent. This makes the test
both useless and misleading with false negatives. In the Heaf test either
old tuberculin or PPD may be used. Undiluted old tuberculin (contain-
ing an antiseptic) will keep indefinitely at room temperature and is
preferable for health centre use, and also because it is more economical.

The Tine test is similar to the Heaf test, but the disposable apparatus
is too expensive for general use in developing countries.

The results of the Heaf test are classified in terms of induration
{Figure 85).. This should be felt for and a test of both 0 and 1}
considered a: a negative reaction.

Negative Increasing degrees of positiveness -
* . L g . .
© 9 ® &‘ .ﬂ’;‘?
. L ﬁ‘?
0 . 3 2 3
- 5 + ++ +++
; T
Faintmarks ' 4 or more |[ Papules have | Normat skin Blistering
No induration |  discrete - coalesced,  : obliterated i present
:  paipable ‘ normal skin
i papules ‘| inside circte - ,
i . i !

Figure 85. Results of the Heaf test, classified in terms of induration which are
Jfelt as well as seen

Non-specific reactions

If a population of schoolchildren in a country such as Denmark had
received a Mantoux test (10 TU) some 30 years ago, and the diameter
of induration had been measured 72 hours {ater, the distribution of the
reaction is likely to have been that seen in Figure 86. These childrer:
consist of two groups, one the non-reactor component on the left, and
the second the reactor compnnent, with a tuberculin reaction varying
from 8 mm up to 28 mm in diameter.
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Observed distribution
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Figure 86. Distribution of tuberculin reaction to
Mantoux test in an area where non-reactors and
reactors are easily separated. (a) Observed distri.
bution. (b} Non-reactor component and reactor
componen!. A minimum of reactors in the zone
between non-reactors and reactors makes the test
more satisfactory freproduced from Nyboe, 1960,
by courtesy of the Fditor, Bulletin of the World
Health Organization)

In such a population, it is safe to consider that the majority of
children in the non-reactor component have had no experience of
tuberculosis, and that those in the reactor component for the most part
are undergoing or have undergone. their primary infection. In such
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populations, the tuberculin reaction can give valuable information at all
ages. Unfortunately, such a distribution is frequently not found in
schoolchildren in tropical countries. Figure 87 shows the response
found in several developing countries, and the wide range of reaction
that may be found due to a non=specific reaction (208).

NIGERIA

a0 PHILIPPINES BURMA

4812 162024 4812162024

induration {mm} wduration {mm)

Figure 87. Distribution of tuberculin reaction in some developing countries

In the examples given here, Iraq shows a distribution not unlike that
of Europe. In Nigeria and the Philippines the differentiation between
reactors“and non-reactors is not clear-cut, because of a biphasic
distribution with a mode between 4 and 10 mm as well as between 14
and 18 mm. In Burma the mosi common size reaction is between 4 and
10 mm.

This intermediate grade of tuberculin sensitivity is believed to be due
to infection with non-pathogenic or non-specific mycobacteria and
possibly antigens from other sources.

in such countries the tuberculin test in schoolchildren and adults is
of limited value, because positive reactions, especially in this inter-
mediate range, do not necessarily indicate contact with the tubercle
bacillus. Strongly positive reactions, however, are most likely to be due
to contact with miliary tuberculosis. In infants and pre-school children
reactions of 6 mm or more probably indicate tuberculous infection,
while at any age a reaction of 20 mm is indicative of active and serious
infection.
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Isolation of tubercle baciili

In the past, methods of diagnosing the disease by culture have been
relatively less used in children, because of the difficulty of obtaining
suitable material and undertaking culture in developing countries. In
children with tuberculosis, a swab taken from the laryngeal area will
frequently be positive, and at those centres where such a technique is
possible this method has a great deal to commend it (156).

Adult sputum examination followed by identifiyivg contacts

The priority in the diagnosis of tuberculosis in a community is the
person who has tubercle bacilli demonctrable on a direct sputum smear.
In India 92 per cent of those with positive sputa are aware of
symptoms, and 52 per cent have made some contact with health
services. Examinatior of such a film by laboratory auxiliaries should
cost only 2 cents ($0.02) a smear and ought to be a routine and
much-used investigation at health centres. Cultural methods would only
demonstrate 18 per cent more cases, and these are less infective. Once
this test is available, childhood contacts may be discovered and treated.

MANAGEMENT OF TUBERCULOSIS ON A NATIONAL SCALE

Tuberculosis is a disease of national importance, and number of
developing countries have examined how it may be tackled in a manner
suited to their resources. One of the simple and effective plans in a
country with limited resources is that which has been undertaken by
India (199). In that country, the situation may be simpiified and set
out as in Figure 88,

This diagram is not to scale, nior was the sputum examined or chest
x-rayed of children under S years of age. The inset values represent
what happens without treatment. The influence of these rates on
decisions to be made in developing countries where resources are so
limited may be different from those in industrial areas. For example, 6
per cent breakdown of suspect cases may have a different significance if
rescurces are too stretched to care adequately for sputum positive
cases. The priorities in tackling the discase - BCG and out-patient
chemotherapy — are indicated by the two thick arrows (272).

Around 60 per cent of the population will not have experienced any
infection with tuberculosis. Among this section of the population BCG
will provide effective protection, and an appropriate proportion of the
national effort against tuberculosis should be spent in this way.

The other group to need special attemtion is those who have a
positive sputum on smear examination. These are the source of further
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spread of the disease. For them the need is a low-cost, simple but
effective out-patient treatinent. now available in India, through tablets
containing thiacetazone and isomiazide. For the supervision of this
group a simple but efficient record system has been evolved. These who
fail to attend first receive a postcard reminder, and later their nearest
health post is informed.

Uninfected| Infected X-ray Sputum
with T.B. | 'shadow'*® + ve
Birth
60 % I 38 % 1.5 % 0.5 %

Proportion of total population

4 4

B.C.G. Low cost
standardised
O0.P. treatment

* In 18 months, of those with X-ray shadows
6 % Dbecome sputum + ve
30 % X-ray ‘'clea:s'

Figure 88. Action to control tuberculosis in the Indian population of 550
million

The remaining 40 per cent of the population include those who have
undergone a primary infection and built up their resistance. There will
be a proportion (1.5 per cent) with x-ray shadows. However, seeking
them out with mass radiography is not widely practical and should not
be undertaken until more ‘cost-effective’ procedures such as BCG
vaccination, sputum examination and thorough out-patient treatment
of those with positive sputa have been achieved on a national scale.

Unfortunately these results are unacceptable to many doctors who
depend for their livelihood on traditional methods of management of
the disease. They persist in wishing to spend 80 per cent of their
nation’s budget for tuberculosis on confining patients with tuberculosis
to hospital (160}, It has been estimated that the cost of treating one
tuberculosus child in hospital will provide BCG vaccination for 7,000
children ané give them 80 per cent* protection for 10 years, and
possibly some¢ proiection against leprosy (143).

*The asguments for the use of BCG have been taken for granted in this chapter
The 80 por cent protection quoted here comes from the Medical Research
Council trials {1964} (175), It should be noted that in these trials, protection
against severe ‘uberculosis was complete, and in the 20 per cent in which there
was evidence of infection, it was of a very mild nature
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Use of BCG

In taking BCG to the thousands of villages in one country in Asia,
the tuberculosis workers have been through three phases, which are set
out in Figures 89, 90 and 91.

TESTING
COVERAGE 457

VACCINATION
COVERAGE 307

COST PER
VACCINATION..

Figure 89, Indian BCG mass campaign: Phase I, an attempt to assemble the
community

1t will be seen in Figure 89 that attempts were made to inform and
advise the villagers that tuberculin testing and the giving of BCG was
going on, and they were brought together in the middle of the village to
have this undertaken. As shown in the diagram. 4 central space in the
village was used, and publicity had been carried out first. The inset
drawing (top left) is included to show that preliminary tuberculin
testing was undertaken. The resuits were disappointing, in that only 45
per cent attended at the centre and 30 per cent returned for BCG on
the third day.

Subsequently, as these results were considered unsatisfactory, Phase
Il was instituted. BCG vaccination was undertaken by visiting each
house in the village to contact the people (Figure 90). The BCG team
visited the houses twice, on the first occasion to undertake the tubercu-
lin testing, and on a return visit to read the test and to give BCG 1o
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TESTING
COVERAGE g0+

VACCINAT ION
COVERAGE 7o+

COST PER
VACCINATION .
. AS.L'I5

Figure 90. Indian BCG mass campaign: Phase II, house-to-house visits

VACCINATION
COVERAGE 80+

COS5T PER
VACCINATION..
.. Re0-48

Figure 91. Indian BCG mass campaign: Phase III, house-to-house visits,
direct vaccination
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those with a tuberculin reaction below 100 mm. While this method was
far more effective — 80 per cent were tested and 70 per cent vaccinated
— 1t again proved unsatisfactory, due to the high cost of giving the
BCG, on account of two visits being made to each house and fewer
vaccinations achieved.

Over the last 10 years it has become ‘pparent in many countries that
the use of a preliminary test with tuberculin is unnecessary, and as a
result in most mass campaigns BCG is given direct, that is, without prior
tuberculin testing (Figure 91). BCG given tc tuberculin positive
children is harmless. During Phase Ml only one visit was paid by the
BCG team and those between the ages of 0-19 years who were
considered eligible for vaccination were vaccinated without a tuberculin
rest. In this way an 80 per cent coverage was still achieved, as no
follow-un visit was necessary, and at the same time the cost was
reduced to $0.06 for every BCG inoculation given. The number of
vaccinations achieved by the team was doubled.

Further developments since these three phases include combined
smallpox and BCG vaccination, given at first separately but perhaps in
the future as one vaccine, a step which will further reduce costs.

TREATMENT OF ADULT TUBERCULOSIS

The MRC Madras studies on the management of adult tuberculosis have
emphasized the overriding importance of the antituberculous drugs in
the control of this disease. They have shown that the homeless patient
who continues to live ‘in the street’ on a most indifferent diet, earning
his living by at times strenuous work, does no worse that a well-fed
patient confined to rest in hospital designed to manage tuberculosis
(85). 1tome treatment is more acceptable to the community, as it does
not lead to family disruption. Nor did the failure to segregate the
sputum-positive case during the early months of treatment cause
further spread within the community, because within a few weeks of
starting drugs, the number of virulent tubercle bacilli being coughed up
is s0 diminished as to inake further infection in the community not a
serious matter. Unfortunately, these findings are still not acceptable to
many doctors.

TREATMENT OF CHILDHOOD TUBERCULOSIS

In childhood tuberculosis, these findings are relevant, although here it is
likety that improving nutri..on, as in every other childhood disease,
does play some part in restoring the child to a state of normal growth.
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Coincidence of poor nutrition and intercurrent infection does inake
tuberculosis in children a greater danger in developing countries. A
well-documented example of this is the record of a Durban hospital,
where an epidemic of measles was responsible for a 30 per cent
mortality amongst children with severe lesions, in spite of anti-
tuberculosis and other therapy (304).

Of the drugs available in the management of tuberculosis in child-
hood, isoniazide (INH) is outstanding. The child can take this drug in
the large dose of between 10 and 20 mg/kg taken as a single daily dose,
a dose which would have toxic effects in the adult. In the adult on
isoniazide it is now well recognized that with this drug alone, after 6
months, between one-third and two-thirds of patients will show drug-
resistant bacilli in their sputum. There are two reasons why this
argument against the use of isoniazide alone may not apply so well in
the child.

(1) In the child, most primary lesions contain 1:latively few bacilli
and it may be necessary to hunt through a primary lesion for a iong
time before a single bacillus can be found.

(2) In the child, the lesion is usually vascular, and there is not the
fibrous tissue found in the adult. The drug, if taken adequately, should
be in contact in a high concentration with any baciili that are present.

The same is not true for the adult, in whom the usual lesion involves
a cavity containing many biliion bacilli, with a relatively poor blood
supply. If it is ‘accepted that there is a good correlation between the
number of bacilli in a lesion and the chance of resistant organisms
developing, in the child the chances of resistant organisms developing
are small.

For this reason, and becauss a primary lesion in a child is normally a
self-terminating lesion, there are good arguments in a ‘two dollar a year
health service’ for using isoniazide alone in the straightforward primary
over a period of I year or 18 months, particularly in all asymptomatic
conversion under 5 years. This was the author’s practice, and it has been
confirmed by one study (205).

The drug most useful in combination with INH is thiacetazone.
Although useful, this drug is rather more toxic than isoniazide, and this
toxicity apparently has racial differences. The expense of this drug is
also small, and combined tablets with isoniazide are possible. However,
considerable care must be taken in the dosage, and the relative dosages
of thiacetazone and INH used in the adult are quite unsuitable for the
child. Relatively much more INH is required in the child’s tablet if
treatment is to be successful. In the seriously ill child, and particularly
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the child with tuberculous meningitis, the use of streptomycin and PAS
with INH is essential for an initial period of at least &6 months.

In developing countries vith limited finances, management of child-
hood tuberculosis on a large scale calls for thought, ingenuity and skill
in planning. In practice, the cost of the drug therapy is small compared
with all the other costs, such as those of personnel. One costly proced-
ure. the necessity for which needs to be particularly examined, is the
use of x-rays in childhood. In a child with satisfactory clinical evidence
of a primary tuberculous fesion, who has a known contact, several weeks’
cough, an unsatisfactory weight gain, but is not severely ill, the
additional information that may be obtained from an x-ray is marginal.
Even if no lesion can be seen on the x-ray, this does not exclude a
primary lesion. as this may be either somewhere ¢lse than in the chest,
or possibly hidden behind the heart shadow. As the cost of taking and
reporting on even one x-ray film is greater than that of treating two or
three children for a year with INH, or INH combined with thiaceta-
zone, it was the author’s practice not to x-ray children unless the child
was particularly sick, or the history suggested that caseation and
perhaps cavitation had developed with the ‘adult’ type of lesion. In the
average child with primary tuberculosis, more reliance in assessing
recovery should be placed on the weight chart than a series of x-rays.

Therapeutic trials

Difficulty in the diagnosis of childhood tuberculosis in developing
countries may be so great that the use of therapeutic trials in its
management is highly justified, particularly when drugs of low cost and
low toxicity, such as INH, are available. In the future, it may well be
that it will be the doctor’s responsibility to decide whether and when a
child can come off antituberculous drugs, rather than solely to decide
when they should be started. Any ill child who fails to respond in a few
days to antibiotics and after all available tests have proved unhelpful
should be treated with INH. Doctors who accept such a policy would
be widely criticized by many of their colleagues. Auxiliaries, particu-
larly those working away from doctors, should be encouraged to start
children on isoniazide whenever they have adequate suspicion of
tuberculosis, or a child with what appears to be an acute pyogenic
condition of the cervical glands is not responding to treatment with the
antibiotics that the auxiliary has available. Such children, when they
improve, require to be assessed by a doctor, who with his additional
skill and experience can then make the ditficult decision as to whether
recovery was related to the use of antituberculous drugs and whether it
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is necessary to continue these for the year which is the minimum
satisfactory period of treatment.

TUBERCULOSIS IN PUBLIC HEALTH TEACHING

The pitfall of teaching people about infected sputum and inferring that
they are ‘witches’ in one community has already been mentioned (see
Chapter 3). The great need in public health education is to build up the
understanding in the population at large that this is a disease for which
we can offer satisfactory treatment, but that to be effective the treat-
ment must b. continued for a year or more. This teaching is more
important than efforts to stop people spitting in public, which though
necessary is unlikely to be effective. As in other diseases, the most
effective educator will be the treated patient. His knowledge and, if
successfully motivated, his concern for others with the disease, may
make him the best advocate to persuade others to come for help.

In developing countries the patient with tuberculosis or leprosy will
be a feared ‘outcast’, as people with alcoholism and drug addiction
consider themselves to be in Western communities. At the start of a
meeting of Alcoholics Anonymous, the speaker will get up and say ‘I,
John, am an alcoholic’. In this way he has identified himself as one who
has been a sufferer in the past and still could be. Similarly the patient
with tuberculosis or leprosy who is well motivated can use a similar
phrase and become the most effective communicator to fellow
sufferers. He can tell them how he came 1o accept and then, with help
from doctors, himself overcame the disease — and how he learnt that
those near and dear to him could be protected. This chapter has laid
great emphasis on the value of drug therapy. Releasing the patient and
society from fears of the disease is also essential.
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CHAPTER 16

Common Skin Diseases

In communities with a high child mortality, facilities tend to be
concentrated on prevention of deaths, and little time is set aside for
treating the common and everyday skin conditions which affect a high
proportion of children. Skin disorders in childhood can be a cause of
considerable discomfort and morbidity. and, indirectly they may cause
more mortality than is generally considered. This description is limited
to the infections common in children.

Possibly more than in other disorders, the experience of common
skin conditions in the large teaching hospital is a poor guide to their
incidence in the community. The management of skin diseases may be
different in the community from that in the hospital. With a limited
budgei, simple but effective treatments have to be supplied at a low
cost, and there must be alternatives to expensive preparations in elegant
tubes and jars commonly found in the cities.

SKIN INFECTIONS

Infection with bacteria, fungi and infestations is the most common
cause of skin disease in children. Figure 92 represents the frequency of
these in a village survey undertaken by a denmatologist compared with
findings in his hospital out-patient clinic (250).

In the two studies the overall proportion of the population with
infections was not dissimilar but the type of infection such as leprosy,
large tropical ulcers and severe pyoderma, would reach the hospital skin
clinic. in the hospital widespread tinea corporis was the most common
fungal disease seen, while the most common infestation was a chronic
onchocerciasis. Conditions seen in the village were usually mild
pyoderma, and the most common fungal infections were tinea capitis
and pityriasis versicolor, diseases rarely brought in to the hospital skin
clinic.
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Pyodermia Tinea capitis
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Figure 92. lfm'deuce of skin disease caused by bacteria, fungi and infestations in a
village survey compared with a hospital out-patient clinic {250}

Bacterial infections

Bacterial infections of the skin are common and at certain ages in
many rural areas almost every child will be affected. These infections
are frequently secondary to minor injuries. In the case of young infants
carried around by their mothers, many of the lesions may be on the
scalp; this is the site most accessible to the mosquito and much of the
infection follows the bites and the rubbing caused by the irritation
produced. Amongst older children, infections of the leg are ten times as
common as those of the arm. Skin lesions are more common in boys
who take up farming early, where they use sharp implements without
receiving sufficient instruction, and are at risk from abrasions from
thorns and bushes. Their sisters engaged with their mothers in house-
hold duties are more fortunate because they are less likely to receive
injuries which could later become infected. Wearing shoes may reduce
the number of skin lesions by as much as 20 per cent. Encouraging the
use of simple footwear and so avoiding minor injuries leading to infect-
ion is an important preventive measure

Tropical ulcers have been found to be more common in mal-
nourished and debilitated children. Vincent’s organisms (Borrelia
vincenti and Fusiformis fusiformis) are responsible. The ulcer is usually
surrounded by much oedema, is very painful, and keeps the child awake
at night. Treatment with penicillin or other antibiotics will remove
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much of the pain. Other than this a dressing which is non-adherent and
not occlusive is required and, if possible, the leg should be raised and
rested for much of the day.

The most frequent bacteria producing skin infections, however,
are haemoiytic streptococci and pyogenic staphylococci. These strepto-
coccal infections are an important ‘missed’ tropical disease. They
have been particularly studied in Trinidad (213), and these studies
have shown that 15-20 per cent of children in some rural schools had
streptococcal lesions at any one time, and that the rate of new strepto-
coccal infections was approximately one for every six weeks for each
child throughout the year. The infections were successive and mixed, and
were so frequent that when a child was admitted to hospital with acute
glomerular nephritis, there was a one in three chance that a different
streptococcus would be isolated from the curreit lesions. The route of
infection was from skin to skin, and respiratory colonization was
mainly secondary to the skin infection.

This early and frequent skin infection may be the reason why
acute streptococcal infection in school children and young adults is
su much less frequent in these rural communities, as the children have
already developed immunity to the majority of the streptococcal
antigens. In India it was noted that in some areas severe scabies was
followed by nephritis, whereas in other areas this complication did not
exist. On investigation glomerulonephritis was common in those areas
where streptococci were superimposed on the scabies, while this compli-
cation was not seen elsewhere because staphylococci were present. In
Trinidad there have been six waves of acute glomerular nephritis over
the last 25 years. The streptococci responsible for these epidemics of
acute glomerulu nephritis were M-type 55, 49 and 57. These are quite
distinct from the type 12, which is associated with nephritis following
respiratory infection in the more economically developed countries (327).

In some tropical areas acute rheumatism is uncommon, this may be
due to immunity to streptococcal antigens being developed through
skin sepsis; this skin streptococcal infection does not lead to acute
rheumatism. As hygiene improves and skin sepsis is less common, acute
rheumatism may be serious as in Singapore. Finally, as standards of
nutrition improve, acute rheumatism again becomes uncommon.

Skin infection with diphtheritic corynebacteria is aiso common.
which may be the reason for the low incidence of severe diphtheria in
rural societies of tropical countries, Immunity is acquired through the
skin. or through sub-clinical mitis infections of the throat.

The prevention of skin sepsis depends on adequate washing facilities
which will only be possible when water is piped to each individual
house. Spread can take place through the communal use of towels and
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clothes, or through small abrasions, and the education is necessary to
encourage protective measures.

Topical chemotherapeutic agents are the most successful in treat-
meiit, and these should be available. perhaps as some locally prepared
low-cost ointment base, in every village dispensary or sub-centre,
Folymyxin B or neomycin which are effective against a wide range of
Gram-negative organisms may be combined with bacitracin or tyro
thricin which are effective against Gram-positive organisms. A more
widely used but iess effective method is 1:1,000 aqueous gentian violet
soiution.

Neonatal infections

Special care must be given to pyoderma in the neonatal period, first
because this infection may at this period of life easily spread and
become a septicaemia, with the development of an osteitis or other
internal staphylococcal lesion; secondly, at this period of life many of
the infections will arise from umbilical sepsis which, if the mother has
been delivered in a hospital or he.lth centre, will almost certainly be
resistant to penicillin and probably a number of other antibiotics.

Fungal infections

Tinea capitis may be frequent and more than 10 per cent of the
children in a school may be infected. The prevention of this condition
depends first of all on the maintenance of barbers’ combs and clippers
in a clean state, and secondly on treatment of cases as they occur. This
may be achieved with griseofulvin, and it has been shown that a single
large dose of 3 g will cure about 80 per cent of cases. Tinea capitis may
provoke a severe inflammatory response, which can mimic a boil; this is
called a kerion which heals leaving a bald scar, and will also be relieved
by the use of griseofulvin. Untreated tinea capitis usually resolves
spontaneously in one {0 two years.

The finding that tinea capitis usually occurs only in children is
probably because the majority of children have acquired an immunity
before puberty.

The trequency of animal species of ringworm will depend on the
presence of domestic animals living with the population. Cats, dogs and
cattle are the most frequent source of these infections. There are now a
number of suitable preparations which may be applied locally in the
treatment of these conditions.
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Tinea corporis can usually be treated with topical therapy unless it is
very extensive, when griseofulvin witl also be required.

Parasitic infections

The frequency of parasitic infections will depend on environmental
factors. 1t has been suggested that body lice occur only in the tropics,
where the temperature is sufficiently low to require heavy clothing, and
where this is worn close to the body. Pediculosis capitis infection will
also depend om many factors and. for example, is uncommon in West
Africa, parily due to the frequency of shaving the hair. and also the fact
that the women may weave their hair into intricate patterns, which
leads to any extraneous matter being combed out.

Scabies may be endemic, but is often an epidemic disease. In
common with other infectious diseases in tropical areas, it appears to
develop more frequently at an early age; scabies in small babies is not
unusual and may present different features to those seen in older
children. Particularly it may be seen on the cheek which presses against
the mother’s breast, and on the hands and the soles of the feet. The
characteristic distribution of the rash in scabies — between the fingers
and toes, on the ulnar side of the wrist, the buttocks, and other warm,
moist sites — is important in diagnosis. particularly where, as so often
happens, a heavy bacterial infection is superimposed. Treatment of this
condition with sulphur ointment is almost useless. Application of
benzyl benzoate emnulsion is not satisfactory, as frequent treatment is
required, and when applied to the more tender skin of the body may
cause some pain. An alternative and more suitable method was found to
be adding a scabicidal substance such as Tetmosol to the local rubbing
oil. The use of Tetmosol soap instead of ordinary soap for all washing
purposes may control an epidemic. A case can be made for exploring
the use of rubbing oils and other local substances as possible vehicles
for treating the common and widespread skin infections found in the
children of rural societies in developing countries.

RESPONSIBILITY OF THE DOCTOR AND DERMATOLOGIST

in rural areas, and also in peri-urban slums, skin diseases are so frequent
as to make their management difficult, and the majority should be
cared for by auxiliary personnel. Given guidance and supervision, these
workers have an excellent opportunity to manage and reduce these
conditions that can cause so much discomfort and misery, particularly
to young children.
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CHAPTER 17

Common Anaemias

Anaemia is among the top ten causes of death in childhood. At
least haif of the children dying from other causes will also be anaemic.
This is not an easy subject to write about, for the following reasons.

(1) There is no satisfactory way of measuring anaemia that is
suitable for the small hospital or health centre. Althcugh one or two
techniques exist, e.g. the Spencer, Lovibond and the low-cost haemato-
crit methods, none of these have gained general acceptance, and some
of the methods of measuring anaernia that are still widely used, e.g.
those of Sahli and Tallgvist, or counting red cells, are so inaccurate as
to be of little value in measuring response to therapy.

(2) The incidence and prevalence of anaemia have rarely been
documented, and records of the natural history of the common
anaemias found in developing countries are lacking.

(3) In the last few years, the suggested symptomatology of adult
anaemia (tiredness, dyspnoea and palpitations) have been shown to be
unrelated to haemoglobin levels, In children the symptoms of anaemia
are similarly vague. Noi have the long-tein effects of chronic anaemia
on growth and intellectual development been assessed. Mild or
moderate anaemia in aduits is not associated with a detectable increase
in morbidity or with easily measurable impairment of body function
(77). The same may be true of children, but during their period of
growth they are particularly susceptible to such changes.

After a brief description of normal haemopoiesis, this chapter will be
confined to the recognition and suggested management of the common
anaemias of early childhood.

NORMAL HAEMOPOIESIS

The level of hacmoglobin at birth is extremely variable, particularly if
the cord is cut late and the baby receives a ‘transfusion’ fro.n the
placenta. Even when the cord is clamped at once, levels between 12

284



CLASSIFICATION OF ANAEMIA

and 22 g per cent must all be considered normal. From later childhood
onwards there is a mechanism that sets the haemoglobin level for that
individual. The range of these ‘normal’ values will overlap in any
community in which anaemia is common with the range found in
patients who can be shown to have a haematological disorder (292).

The haemoglobin level is unrelated to maturity at birth. By the age
of two months the haemoglobin in all babies should reach a similar
figure of about 11 g per cent. This is the lowest level reached, and from
this age there is a slow rise in the mean level, which is reached around
puberty. Throughout childhood, the haemoglobin levels are lower than
in adults, and the normal range is usually considered to lie between 11
and 13.5 g per cent. Capillary blood from a finger prick, which is usually
used in young children, will produce a wider range of values than
venous blood.

For a long time excessive haemolysis was considered responsible for
the fall in haemoglobin in the weeks after birth. It is now realized that
the amount of erythropoietic activity of the marrow rapidly declines
with increased availability of oxygen, and it is this which is responsible
for the fall. The level of this activity is governed by the need to maintain
the oxygen content of the blood at a constant level of around 11 g of
haemoglobin per cent.

In low birth-weight babies, the fall in haemoglobin is increased, so
that although they may start with similar cord blood, their haemo-
globin levels fall more than that in the full-term baby by the end of the
second month. This is due to a slow response of the marrow to the
stimulus of anaemia, and is increased by the rapid growth of the low-
weight baby and the need for a greater blood volume. If iron is given to
full-term or premature babies, the normal fall in haemoglobin is not
reduced, but in low birth-weight infants it is. Even the most premature
infant has an iron store sufficient for at least the first month of life,
provided that there is no haemorrhage or haemolysis, and it is therefore
satisfactory to delay iron supplementation until after the first month.
The need for iron is two or three times as great in the first year as at
any later period in life. Even in the best nourished infant the iron
reserves at one year are likely to be nil (310).

CLASSIFICATION OF ANAEMIA

Table 45 classifies childhood anaemia which falls into three groups: (1)
depletion of haematopoietic factors; (2) blood loss; and (3) excessive
breakdown (131). Those conditions that are likely to be found perhaps

s 285




COMMON ANAEMIAS

ten times more often in a developing than in an industrialized country
are in italics. Because the prevalence of any type of anaemia varies from
one area to another, the first priority of any haematological unit which
is concerned to serve a community will be to define the frequency of
the different kinds of anaemia in different age-groups and to suggest
methods for their management. It should be difficult to gain support
for research on conditions such as leukaemia in developing countries,

TABLE 45
Classification of Childhood Anaemia

Depletion of haematopoietic factors
Iron_ protein, folic acid, vitamin B, vitamin C, thyroid.

Ineffective haemopoietic tissue
(a) Prmary. Marrow aplasia or hypoplasia.
(b)  Secondary.
(i) Exogenous poisoning — lead, sulphonamide, chloramphenicol and
other drugs. Also by irradiation.
(ii) Endogenous — infections. Chronic illness such as nephritis. Inter-
ference with marrow function, leukaemia, neoplastic deposits.

Blood loss
{a) Acute. Blood loss (foetal) from the placenta, umbilical cord,
trauma, epistaxis, circumecision,
(b) Chronic. Particularly bleeding into the gastro-intestinal tract —

hookworm infection, chronic dysentery, oesophagitis
and oesophageal varices, peptic ulcer, Meckel’s
diverticulum. _

(c) Blood diseases. Haemorrhagic diseases of the newborn, scurvy, haemo-
philia, purpura, leukaemia.

Excessive breakdown
Malaria
Infection
Glucose-6-phosphate dehydrogenase deficiency leading to sensitivity to
certain drugs such as vitamin K analogues, aniline derivatives {sulphonamides,
phenacetin, sulphonesj primaquine, pamaquin and fava beans.
Sickle cell diseases
Thalassaemia
Hereditary spherocytosis

After Jolly, 1971

wh