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‘The thesis describes, in some detail, fthe historical,
soecial and environmental factors which have led to the
present poor state of Aboriginal child health. High mori-
ality and morbidity rates, amongst infants and secobtrants
in Central Australia, during the five vear pericd from

1965 to 1969, are discussed and many relevant data presenteds

The most common causes of sickness and death in this
sroup are Diarrhoeal disease and ﬁespiratgfy infection.
setiologies of these conditions and therapeutic difficulties
are discussed. Geographical variations in morbidity arve
demonstrated, and an investigation into the relationship
between Tamily size, or overcrowding, and infection rate is
described. The results of extonsive anthropometric, audio-
metric and chest X-ray surveys indicating excessively high

levels of abnormality are reported.

The role of marasmic malnutrition in potentiating
common infectious disease is stressed, and data related to
duration of hospital siny and mortality are set out tﬂ this

andl .

Malnutrition is discussed from the standpoints of
lfethal significance, classification and diagnesis, in-
cidence in Central Australian children, effect on physical

srowth and educability and, Tinally, prevention,
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Malnourished children are shown to stay longer in
hospital and die more readily than their well-fed counter-
parts. the most satisfactory method of dissgnosing and
prognosing the marasmic type of malnutrition, which occurs
commonly in these children, is found fo be nutritional
anthropometyy, Other screening methods have been invest-
izgated, but found unsuitable for nse in remoie areas, or
inappropriate in Marasmus, as distinct from other Torms of
protein-calorie disturbance. Cytoleogy of buccal smears and
skeletal radiosraphy are two such projects, and the findings

briefly reporied.

Several specific nutritional deficiencies vecur. Izon
deficiency anaemia, Ascorbiec acid desaturation, Magnesium
deficiency and hypoalbuminaemia are discussed and their sig-
nificance delineated, Immuno-globuline G and M are regularly
above accented normal levels, and the trends seem related

more to age than any speciflic disease,

A high incidence of growth failure is Found in the
naediatric Aboriginal community. This is elearly nutrit-
ional in origin, rather than gemetic, and vories conaid-
erably from place to place. A relationship exists between
geographical variations in incidence of malnutrition, mori-

ality, morbidity and environmental conditions.

Two problems are recorded, which are highly gignificant,
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in view of the Aboriginals’ desperate need Tor education.
These are a rising inecidence of severe deafness Trom chronic
otitis media and the reduced educability of some children due

to malnutrition im infancy.

Finally the main problsms are opnosed and some solut-
ions suggested which are renerally both inexpensive and
relatively simple to instigate within the present Admin-

istrative structure.
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ADVANCES MADE TO MEDICAL ENOWLEDGE AND PR ACTEOR

A comprehensive assessment of the significant factors
responsible for wmortality and morbidity in Central Aust-
ralian Aboriginal children has not nreviously been avail-
able. TIn the past it was recognised that these ohildren
died relastively more freouently than their non-Aboriginal
counterparts, but reliable statistical analyses of age
specific mortalities and cnuses of death had not bheen

produced,

The high incidence of malnutrition and its potent-
ially lethal interaction with infecticus disease are much
better appreciated as a result of investigations reported
in this thesis. Consecuently treatment of hospital pate
ients, and children in vemote arvreas, has been markedly
improved, The 1969 infant mortality rate was one-third

of the 19564 level,

The extent te which unhyvgienic practices, DOOY eCOnNOWY,

faulty dietary knowledge and overcrowded living conditions

ageravate child health problems in this area is exnosed.

The magnitude of the medical problem, in both its
socinl and biological aspects, is shown to be far srealter
than wos previocusly suspected, Deafness from chronic ear

infection, and reduced educability due to infantile mal-




.
{wvi)
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nutrition indicate that urgent measures are Necessary if

o

horiginal child health is to be improved by education.

Sufficient information is presented to form the basis
of a Tar-reaching health programme. Several oprojects,
which could be underiaken promptly and at minimal expense,

are suggested.
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A Pitjantjatjara boy in his home environment at Musgrave Park, S.A.







PART T INTRUDUCTION

HI

5

TORICAL HEVIEY

L6

There can be no doubt that Aboriginal infant mori-
ality has always been high, We have little evidence to
show that any form of deliberate contracepition was praci-
ised, but families were small., Infanticide was, and in
a few areas to some extent still is, a means of population
control. In her original nomadic state an Aboriginal
mother could not afford to have more than one child~ine-
arms at any time since she was also expected to transport
the various digping and carrying utensils, and Torage far
food. Thus a newborn child was often destroved as its
next older sibling still required toc be breast fed and
carried when the family moved from one camp to ancther.
Byre {(18B45) considered that it was very unusual to sce a
Native woman at Moorundi on the River Murray rear more
than two children, and Spencer and Gillen (1899} found
families of more than four children rave in the Central
Australian Aranta Tribe, two or three being tbe gzeneral
rile., Nowadays Tamilies of six and seven chilgren are by
no means uncommon, although freguently there are gaps
which presumably correspond to deceased children, rather

than deliberate family planning.

It is not xnown with certaintiy what diseases affect-

ed these people before the First Fleet landed in 1788,




but probably there were Tactors, other than infanticide,
limiting family size and causing Byre to comment, Certain-
iy not long afier Buropean contact diseases, such as Small
Pox and Measles, took an enormous toll of Aboriginal lives,
and in some areas practically exterminated whole communit-
ies (Sturt, 1833; Cleland, 1966), This was particularly so
in the more heavily populated areas along the rivers such
as the Murrumbidgee, the Darling and the Murray. Sturt
{1893) mentioned all three of these rivers and described

& cultmneous disease resembling Swall Pox, a leprosy-like
condition, starvalion and Syphilis {probably the endemic
form, or Yaws). There is every reason to believe that at
this time adulis often died prematurely and many children
died in infancy. OUne theory is that Small Pox (and poss~
ibly other infections) was periodically introduced to
Australia by Malays landing on the North Coast, before
1788, The first Small Pox epidemie reported, im 1789,
gquite probably had mno relationship to the arrival of the

First Fleet.

Had the Aboriginals had to contend with tropical dis-
eases, such as malaria and some of the intestinal helminth-
ig infestetions which have affected many other primitive

races, they may not have survived at all.

fstimations of tetal Aborigimal population in the

very early days of Huropeapn settlement vary but 230,000 -




300,000 is a reasonably widely held estimate {Couper
Black, 1966), This total was presumably limited by nat-
urally occurring food and water, and by other factors el
ated to nomadic existence. 1t is often said that the
Aboriginal lived in harmony with the country, neither one
changing the other (Cleland, 1966). No doubt, from time
to time, this ecological equilibrium was temporarily up-
set by droughts, floods and Tires which limited population
growth, as possibly did interiribal feuds, although thers

is considerable doubt as to whether this was significant.

The gradual spread of white men over the Continent,
both explorers and the early pastoralists, helped to spread
infectious disease to totally susceptible groups of natives,.
Upen warfare often supervened when the black man tried to
prevent the white man penetrating into tribal ceuntyvy and
there are many examples of wholesale slaughter of Aborigine-
als, women and children included, as retribution Tor some
alleged misdemeancur on the part of the black man. As
recently as 1928, thirty-one Aboriginals were shot by a
"nunitive party" because some of the Aboriginals bad murd-
ered a dingoe trapper who had interfered with their WOomen .
They, after all, had only obeyed their tribal law. Chaine
ing of Aboriginals was another common practice which was

finally made illegal only thivty vears ago.




For obvious reasons much of this sort of historical
fact is not written in any official publication, butb
there are still many siories tcld by both Aboriginals
and white men, which are horrifying even if only halfl

are trus.

in 1869 John MeDouall Stuart planted the Hritish
flag on Central Mount Stuart anﬂ proclaimed, "May it be a
sign to the Native that the dawn of liberty, civilisation
and Christianity is about to break om him¥, Stuart him-
self had encountered many hostile natives on several of
his expeditions and yet he apparently felt that rapid
assimmilation of black and white would emnsue. There are
still Aboriginals alive who remember the "punitive parties”
and who have witnessed relatives being shot,. Ubviously

Stuart's grand-sounding proclammation was rather premature.

The spread of disease, the often deliberaie wholesale
slaughter and the displacement of the Aboriginal from his
spiritual home and hunting grounds led tou a rapid decline
in population., Seo obvious vwas the logical outcome of this
decline that, forty years ago, extinction of the race was
confidently predicted, In 1928, Professor J.8s Cleland's
prediction was that "the pure~blooded Australian Aborigine
is fast dying out? andvonly a few years will see in all
probability, the complete disappearance of pure-blooded

natives". His prediction was only too true of Tasmania




where there are no Aborigipes left., At this tiwme the ai=-
tire Tull blood population was estimated to be 25,000
although there may have been moere people living in the
Hestern Desert than was genevally realised, In any cass
in less than 150 years the Aboriginal population was red-

uced to approximeately one tenth.

POPULATION

/ The total full-bleod asboriginal population in the
Commonwealth is approximately 40,000, and is increasing
at a rate of three percent per annum. 7There are also about
80,000 part-Aboriginal Australisns. It is not csriain
when the population decline ceased and the increase began,
but it was probably scon after the Second World War, VWel-
fare services and Medieal attention, in yar%iéular, Penic-
illin, became more widely available and acceptable, and the
social conscience of a few people was roussed., Efforis were
made by both blacks and whites to save the lives of Aborig-

inals whe previcusly would have been allowed to die,

If the papuiati&n was 25,000 in 1949, a three percent
per annum increase would mean approximately 40,000 in 1969,
At the moment, the population is increasing at that rate,
but whether it has done so for 20 vears, or whaither the
population never fell as low as 25,000 or vwhether the in-
erease started, say, 30 yvears ago cannct be stated unequi-

vocally.




Geographical Distribution.

20,000 full bloods live in the Northern Texritory,
12,500 in the Northern Division and 7,500 in the Southern
Division., There are no full blood Aboriginals in Tasmania,
possibly six or ten in Victoria, one hundred in New 3South
Wales, and the remainder distributed over Western and South

sustralia and Oueensland in the approximate ratio of 3:1:h4,

The area served by the Nerihern Territory Medical Seyve
ice includes the far North of South Australia, which in-

volves a further 1,000 full bloods.

Distribution by Domicile.

The population in Central Australia is 85ill rather
unstable in that small groups tend to move from one place
to ancther, but this tendency is becoming less marked.
Generally speaking there are four types of domiciliaxy area,
namely -

1. Welfare Branch Settlements in the N.T, and Aboriginal
Affairs Department Heserves in South Australia.

2, Church Hissions

3, Pastoral Properties (or Cattle Stations), and

L, on the fringes of townships, railway sidings and so on.

This latter group, of fringe dwellews, is 80 small as

to be scarcely significant, except in the eyes of tourists




who usually see only this group. The other groupns, on
Settlements {(or Reserves ), Stations and Missions are
numerically in the ratio of approximately three to Two

to one respectively, each unit being lesa than 1,500,

In the study area there are ten Settlements and RHes-
erves:- Amoonguna, Areyonga, Docker River, Haast's Bluffl,
Jay Creek, Fapunya, Warrabri, Yuendumu, Amata {or Musgrave
Paxk) and Indulkana., The last two are in South Australia.
These communities vary in sise from 20 to 1,000 people and

are marked on the map (Figure 1:1) as squares.

Only three Missions exist in the area and these are
tHiermannsburg {Lutheran) and Santa leresa {Roman Catholic)
in the Northeran Verritory, and Ernabella (Presbyteriam}
in Sputh Australia, and their population varies from 300

to 550, They are marked as crosses on the map.

The cattle stations are too many 10 ennumerate, but
several carry a relatively large Aboriginal population,
which amounts to 200 people in two or three cases and
guite commonly more than fifty. The stations appealr on

the map as shaded circles.

The towns and other small communities where the
fourth and smallest group, the fringe dwellers, 1lives

are marked as hollow circles.
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Tribal Distribution.

Basically there are eight trival entities in the
group of people under consideration., Some intermixing
and intermarriage between some of these subdivisions oc-
curs, particularly in the Nowthern areas, but, generally,
tribal marriaze laws still hold. In some situvations, for
example in large Welfare Settlements where several tyribal
groups live in the same comnunity, cguite often there is
friction, and even violence, between the factions because
of a dispute related to marriage laws. The eight tribes
and their approximate geographical locations correspord to

the following groups i-=

Al. Wailbri 5. Aaranta
2, Alyuwarra 6., Luritja
3., HKaiditj 7. Pintupi
L, Anmatjirva 8., Pitjantjatjara

OFf these eight, four take precedence by virtue of numbers

e

and distinct language. The Pitjantjatjara and Pintupi arve
selated members of the Western Desert group of tribes and
speak a not dissimilar language. The other two main groups,

pamely Aranta and wWailbri seem O be distinct entitdes.

The Pintupi is the group which has had leasi exposure
to white man's ways and some of these desgert people have

been in contact for little more than five years, which is
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in contrast to, say, the Aranta neople at Hermanmsburg,
who have lived in relatively close associstion with
white people for more than a century. The apparent
differences between {wo such grouns depend more upon
envirenmental than tribal considerstions., Examnle of
this are the high incidences of mature-onset diabetes
and coronary vascular disease in the more sophisticated
Aranta at Hermannsburg, and the wirtusl absence of these

diseases amongst the Sdntuni,

Although there is still argument it seems reasonable
to supnose that the fribes in Central Australia had s
common origin and would nrobably, even 20,000 vears
later, have a similar genetic potential and nroduce 8im=
ilar pheno-tynes if their environments were standardised

for lonzx enough,.

Ape of FPopulation.
The Aboriginal population is, not surnrisingly,

yvounger than the fustralisn community as a whole, This

]

trond will sccentuate for a few years since the birth
rate is verv high and the childhood mortality falling,.
tahle I:1 contrasts the ape distribution of the Aborig-
inals in Central Australia with that of the white »DoD-

ulation in the Northern Tervritory.




o

Age Distribution,

e

ARORTOINAL

g o
nder % vears 19, %

5 e 1h " 27 .0

15 - 45 " 7.9

Over b5 # 158,48 18,7

Almost 50% of the full blood Aboriginals are under
15 yvears old daspite an astronomical infant and early
childhood mortality for as far back as records are avail-
ahle, This rhenomenon is explained by a high birth rate
of 4% live births per 1,000 Aboriginal vopulation. The
white ¥.T. hirth rate is 26, The big differential oceurs
despite a smaller percentasze of the Aboriginal population
being of the reproductive age, although most aboriginal
women in this age range in fact do marry and reproduce
which is mot so of the whites., If the childhood mortality
continues to fall and even if, which is likely, it does
not fall below, sav, two or three times the white ftustral-
ian level for many vears, the full blood pobulation will

increase very raplidly.

At the nresent rate of increase, of three ner cent
ner annum, a population of 8,300 will double imn 2L vears

and treble in 38 venrs, amd, if the same rate avnnlies




to all the full bloods in Ausiralia, in 100 years there

mizht be three quarters of a million Australian Aboriginals.

Some abtempts at family limitation, mainly by means of
the Intra Uterine Contraceptive bevice have been made, but
eo far these attempts have bad limited success. Obviously
before such a programme can be made agceptable the need
for limitation of family size must be Felt by the Aboriginal
and the concept of contraception carefully elucidated., 1t
has been found in other primitive groups, with birth rates

as high as thas in our Aboriginals, that well oprganised

birth control schemes have lowered the pnirth rate by 3

QT mOTe.

Lt T.2 Effects of Birth Control Schemes in Uther

Countries.

LIVE BIRDHS PER 1,000 OF PUPULATION

1956 1966
Taiwan Ly, 8 32.4
Singapoers .2 29.8
Hongkong 39.7 2L .9
Puerto Hico 4.8 28.93

Table T.2 shows the demrees of success of some Family
planning endeavours in other countries. The 1956 figures

are prior to introduction of ithe schemes, and in 1966 they




ik

‘had been in progress oy several years, {(Victor-Bostrom

Fund report, 1968),

Distribution of The DeXes
Since the first of January 1965, 363 full blood
Aboriginal babies have been borm in the Alice Springs

Hospital, Of these 182 were male and 181 were Tomale,

At the time of the 1966 Cemsus, for the entire North-
ern Territory Aboriginal population, the Male : Female
ratio was 1.024 : 1., (N.?, Statistical Summary, 1968).

It is interesting that more male than female children have
been admitted to the Alice Springs Hospital during the

last four vears, the ratio being 5:l4 in favour of boyvs,

“hereaas, the deaths in this group over the same period

favoursd girls by 8:7.

AUMINISTRATION AND MBDICAL SURVICLS

The situation in the Norithern Territory is rather
complex., The Welfare Branch of the N.T. Administration
is directly responsible for provision of facilities such
as housing, water supply and sanitation un Settlewments
put only indirectly responsible for such things on Hissions
and Pastoral Properiies. Although the Welfare Branch admin-
isters several hospitals on Settlements and employs nurses
to staff them, there is no medical officer on the Welfare
eatablishment. The Commonwealth Department of Health,

through its Northern Territory Hedical Service, provides
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baze hospitals in Darwin, Katherine, Tennant Creek and
Alice %wrimgs} and Fural Health services based in Darwin
and Alice Springs. These services include routine asr-
ial medical visits to outlying areas including Settle-
ments, Missions and Cattle Stations. In the Alice Springs
area this means that the places with relatively larg
populations such as Missions and Settlements are visited
by an aerial medical officer every three weeks, and the
smaller places on a six weekly basis if they request a
visit., Sesides the Aerial Medical Service there are
other groups, one doctor and three sisters in Alice
Springs and a larger group in Darwin, whiech undertake
infant welfare and a variety of other tasks such as lep-
rosy control, audiometry of school children, vacecinations,
data collectien for research preojects, anthropomeiry and

growth studies in the more remoie areas.

Advice on medical matiers can be scught by pecple in
rural situations during fixed radic schedules each day.
Evacuation to hospital of severely ill patients can be

arranged in the same wWay.

The Northern Territory Medical Service carvies over
into the far North of S.4. but the ¥Welfare Branch has no
jurisdiction over the border, its task there being per-

formed by the 5.A. Department of Aboriginal Affaira.

This diversity of administrative control, especially
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since Dept. of Health stalfl members are only in an advis-
ory capacity when visiting S@ttlﬁmentﬁ etc., leads to
many problems, which are related to c¢hildhood morbidiiy.
Thus @myhaaiﬁ is often put on problems unrelated to com-
munity health, and suggestiions made by health workers

misinterpreted,

The situation has rescently been further complicated
by legislation giving Aboriginals full civil rights, in-
cluding voting power, and an award wage. Whether or not
these factors will lead to more rapid assimilation is
nard te say, but they certainly have brought to bear pres-
sures which again may have an unfortunate influsnce on

morpidity.

Ismunisation.

For 3§me vears it has been #Health Department policy
to impmunise the entire Abeoriginal ropulation against Dipe
hiheria, Whooping Cough and Tetamus, and also Poliomyel-
itis, according to the Commonwealth Serum Laboratories
recommendations. Although a few children are missed the
number is low and &t the moment probably a higher pro-
portion of the Aboriginals than of the white pepulation

are immunised against these diseases.

In 1968 the Sabin oral poliomyelitis vaccine was
introduced and since then epidemics of measles and ini=-

fluenza have been aborted by using, on a wide scale,




"Koplivac” vaccine and a specific Influenza vaccine,

Florid cases of Tetanus, Yhooping Cough and Diph-

theria are rarely diagnosed,

The peeple are given Mantoux tesis and periocdically
X-ray surveys are carried cub,. Taberculosis is reasonably
well under control, although perhaps half a dozen cases

are notified sach year.

WAy of LIFE

The sociceconomic conditions under which the Central
Australian Aboriginals live are uniformly very poor. The
recently introduced award wage has meant that the Aborig-
inal has a much greater earning power than previously but
so far there has been no apparent improvement in his over-
all situation, and in some ways there has been a deter-

joration.

Barning Power and Employment Uppertunities.

There are very fTew skilled Aboriginals in this area,
although many of those who have been brought up ovn Cattle
Stations know the wavs of stock and can sometimes find
employment as stockmen. Others may nave a smabtering of
mechanical knowledge, and a few have undergone more or
iess formal training as clerks, nurse aides, cooks and

B0 Ol

‘The bigger centres of population can use a fair bit




18

of unskilled labour in municipal duties, for axample, on

the hyegiene squad, gardening, cleaning, driving, etc.

The situation, in most places, is one of econovmic
starvation. There just is not enough adequate smployment
for the present work force, and there is neothing to suggest
that this will improve as the work force increases rapidly.
Jobs are manufactured in order to employ more but the re-
sult is to underline the economic gap. Several noermally
healthy and intelligent young men‘may spend every day
raking a dusty area outside some public building, say, a
canteen. Ubvicusly this is the sort of employment, Tor
which even the minimum "training allowance? of 25 per
weok, can only pbe offered with a Government subsidy. Priv-
ate cattle station MANAZETS, noet being able to afford the
new wage scale have had no alternative, but to send wmany
aboriginal families away to Settlements and Missions. This
has resulted in increasing overcrowding on these bigger
places, with all the attendent risks of erossinfection, &X-
haustion of facilities such as water supply, sanitation,
nousing, food supply etc. and the less obviogus problems ass-—
ociated with the mixing of groups from different places and

possibly with different codes of behaviour,

This econocmic gap brings 1o mind the words of J.F.
Kennedy when he spoke in 1960 of a similay situation in

Africa, "The gap in living standards and income level
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and hope for the future ..s. presents our most critical
challenge teoday, and it is to this zap we have responded
most sporadically, most timidly and mosi inadequately®.

{kretchmer, 19693,

The Government policys particularly on Settlivcments,
is to employ as many &bﬁriginais as possible. 1n some
places up %o 204 of the population is on the payroll and
another few percent receive one or other type of pension.
Cchild endowment and unemployment benefits also add ito the
increased spending power of the Aboriginals, Usually subh=-
sidizsed wages are provided for about one seventh of the

population.

This discussion of soonomics may seem unrelated to
childhood morbidity but as vipchow unce said "medicine is
as much & soecial as a bioclogical science”. In the nresent
centext this recent change in legislation has mesnt, that
whereas, previously the Aboriginals were given Food hand-
ceuts and on most big places fed on the mess hall principle
(this particularly applying to preschool and school child-
ren}, now they are expected to buy their own food, This
implies that they should have soue knowledge of food va -
ues and, more especially, if infantile malnutrition is to
be avoided, the priﬂﬁi?lﬁﬁ of infant feeding and education~
al diets. Unfortunately this knowledge is lacking, and

although appropriate types of food are often available
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throuzh Settlement canteens and Station stores etc. they
are often passed over in favour of articles of little or
no nutritional value such as soft drimk, sweeils and bis-

cuits, because of lgnorance.

Even if some of the people were by chance or itraining
discerning shoppers, a minimum of $25 and maximum of $36
weekly would provide only a meagre menu. ?ﬁxy few buropean
families could be eXpected to improve their circumstances
on such a wage, especially in remote areas where the cost

of living is very high.

Cooking, of course, is done on an open wood fire,
with @@ssibiy two billy cans made from evaporated milk
powder tins and holding about four pints of water, and
one large dixie which might be used for making stew, wash-
ing cleothes, carting water for cooking, washing and drinke-
ing and even as a chamber pot for an old mah at ndight. A
consideration of these facilities would limit the soris of

food purchased.

In the past, the ration issue of beef, flour, tea,
sugar and tobacco has been supplemented with "bush tucker®
in the form of ecertain seeds, yams or sweet notatoes, small
reptiles and animals, kangaroo meat, insects and so on. It
is even said that certain parts of lizards were given to
weanling infanits, This dietary supplementation still oeccurs

but in large communities such as Papunya and Yuendumu which
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have been in existance for a few years, not only is there
practically no fivewood for a considerable radius, but alsoc
very little "push tucker? within a reasonable distance. o=
eamsional Aboriginals whe own motor vehicles and rifles may
shoot a few kangaroos, but generally speaking the people
are practically dependent on white man's Toods. 1In a few
situations, on Cattle Statious usually, where the Asvorigin-
als have been left much to their own devices, they still
depend very largely on food mathered from the surrounding
country. Lt is interesting that the incidence of walnutrit-
jon in such places is as high or higher than anvwhere else.
Figures showing this phenomencn appear in the section on

morbidity.

Tribal Breakdown and Cultural Blocks.

The extent to which the originally noweriul tribal
organisation has broken down varies widely in different
nlaces. ‘‘he tribal elders, ocnce supreme, appenr Lo have
joat some control over the young adults, but the formal
initiation rites continue in several areas and corroboerees
still form a significant part in the iife of many groups.
The Pintupi and the Pitjantjaijara tribes have probably

stayed more intact in this respect than the others.
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in that various cultursl plocks, often associated with
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language barriers, make any sort of education programmne
exceedingly difficult. The gap between our scientific
understanding of disease and the spiritual outlook eof the
Aboriginal is immense, It is guite probable in many simple
sitaéti@nﬁ that there is basic misunderstanding leading to
misplaced harsh Jjudgements., An example of this might occur
when a child, who is dangercusly mainourished by our stand-
ards, is active and happy, and therefore well, by Aboriginal
standards., We want to evacuate this child to hospital, but
his parents can comprehend no good reason for doing s80.
Likewise to keep a patient in hospital, or even on any sort
of treatment, for a radiological lesion, creates difficult-
ies in maintaining rappori, despite time consuming explan-—
ations and demonstrations. It is well known that children
zet better in hospital, having left the evil spirit behind,
but relapse soon after homecomidng, being once again in con-

tact with the evil spirit.

The much vexed guestion of the importance of the tribal
twitch doctor” or "medicine man” warrants some mention,
These men still exist and practise in many places, amongst

them surprisingly scme of the more sophisticated areas,

professor Elkin is prepared to believe that these men
have supernormal powers, and can, o could, infact practise

telepathy. iis book "Aporiginal ren of High Degree” quotes




many well aunthenticated examples of clairvoyance, thought

rransference and prophesy.

Often 8 mother will take her ailing child to the

witceh doctor because she feple bound to do so and fears
for her repuiation, and may even fear retribution if she
fails to go, but probably it is more likely that she has
great vespect for the medicine man's nowers and consulis

him as a matiter of course and from free cholce,

Ty the Alice Springs aren, ovey the last Tour Vears,
about twenty obildren, ranging in age from a few dayese to
twelve vears have been seen with evidence of some sort of
phvsical interference on them. The evidence has almost
alwave taken the form of ecchvmoses on the anterior chest
neay the xiphisternum or on the anterior ahdominal wall.
fm one cceasion in a neonate with meningitis thevy annearern
over the bulging anterior fantanelle. These legsions are

caused by surticn with the month nresumably in smch the

¢ way as "love bhites" are nroduced.,

Tn fairness to the witch doctors reaponsible, it
should be said that the patients with the marke on the
thorax in fact had chest disease, and the abdominal bruises
corresponded to gastroenteritis. OUnm only one occasion was
the distribution of the ecchymoses misleading. They anppeal-
ed on the abdomen of Albert Mamatjira's grandson whe B1ilh-

sequently died of Stanhylococcal pneunmonia.




1. Burpy at Allevon Station, H.T.

2. Stome house at Hermannsburg HWission, H.T., with electyicity
gund running water,







1. "Kingstrand” aluminium, single roomed, concrete floored
aouse at Yuendumu sebtlemsnt.
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2., Camp arszs at Arevonga settlement. Note food and belonsings
out of the reach of dogs.
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These ecchymoses had not caused any significant damage

to deeper structures in the four cases autopslied,

The witeh doctors are reputed to interfaere with pat-
ients in other ways but no evidence thereof has been seen
during this period under consideration, The main deleter-
jous effect of such adherence to old customs is one of de-
layved presentation of desperately sick childrsn to the
sister in the HMission or Settlement Hiospital, not uncommonly

with fatal results.

Housing.

During their days as nomads the Aboriginals in Central
Australia had no need for permanent oI éven relatively sub-
stantial dwellings. Very often a low, brush wind-break with
a fire on the leeward side was sufficient. in the cold
weather the structures were rather more sophisticated and
had rvooves, The average size varied a bit from group to
group. Some would build a circular shelter or "wiltja®,
sometimes with a smoke hole in the centre of the roof, the
diameter of the circle being from six to ten feet., Uther
groups favoured the lean-to principle with a central ridge,
only three or four feet of f the ground, and varying in
length depending on the number of people to be housed. The
overall floor area would rarely have been more than Fifey

or sixty square feet even for the largest Tamilies,
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Some vears ago the Government, in an attempnt at re-
housing, erected many dozens of stone, bDrick and later
aluminium, single roomed, cement floored dwellings, some

examples of which are shown in the photographs.

This took place mainly on the Settlements and still
many of the people prefer to live in humpies. The reasons
for this preference are fairly ocbvious when it is apprec-
iated that the more formal type of dwelling usually con-
tains no furniture, no fire place, no running water and
is up to twenty degrees fahrenheit hotter in summer and
twenty &egrees colder in winter than the low lying humpy
made of brush, old bits of galvanised iron, hessian and
wire etc. which could be dismantled in toto and moved in

a matiter of a few minutes.

On two of the Missions stone and iron houses, often
with two or three rooms, have been built, partly by the
Aboriginals themselves, and occupied for many years.
Heticulated water and electricity are currently in use at
one place whereas in another, where the entire population
of five hundred lives in humpies, there is one tap four

bundred vards from the camp, serving everybody.

In many cases it is still the custom for a family

group to move to another location if a membexr should die.




This makes permanent rehousing without re-~education

impossible.,

Bo generally speaking the population, with a few
exceptions, lives in grossly over-orowded, primitive con-
ditions which fundamentally are quite similar ito those
seen in Glasgow in the late 1920's about the time of a
slum rehousing programme., Lhe failure of rehousing, with-
out re-~education, to lessen ithe respiratory infection rate
is well demonstrated by SBmith {1934 ) who followed approx-
imately 1,000 people in a poor-class quarier and a similar
pumber in a rehousing scheme in Glasgow. Uf course the
rehoused group had retained their slum habit of crowding
into one bedroom at night and s0 cémtinuing to cyoss infect
each other. Thus the respiratory infection rate scarcely

changed,

Almost all of the larger aggregations of Aboriginals,
certainly on Settlements, have the use of communal ablution
facilities and watering points. Some have no formal facile
ities for disposal of excreta, and therefore must move Ccamp

when the ground becomes fouled.

the water supplies on the various Hettlements etc. are
often of questionable safety for human consumpition both
from the bacteriological point of view and biochemically.
Creek bed soaks, which are commonly used as watering poinis,

after some weeks of use freguently contain uncountable
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numbers of Colifeorm and B, Coli organisms per 100mlis.

This situation is the rule, not the exception.

Une recent bliochemical report on the water from a
particular bore, around which some 290 Pintubls were
living, states that the water is not suitable for dom-
estic use because of excessively high Bulphate, Magnesium
and Nitrate levels, Uther reports fyrom a variety of
places indicate formidable levels of Potassium, Sodiuwm,

Caleium and Chloride.

Currently the two top priorities being considered
by the Welfare Branch are water supply and housing. it
would seem that educated motivation to want better housing

and water supply might mere reasonably be the primary aim.

Family Size.

This has been mentioned briefly before, mainly to
show that, last century, the average family tendsed to be
smaller than it is now, As Sir Frank Fenner salid during
the #.B.0. program "Insight" early in 1969, "no longer is
the community limited by naturally opecurring food and
water", nor is it limited to the extent it was by the
ravages of preventable and treatable diseases., Now in-
stead of a woman expecting to lose at lgast one in every

three children, she considers herself unlucky to lose one
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at all. This change has been recent in Central sustralia,
eeytaimly'within the last five years, so it is pointless
trying to assess averége family size, since this is in-
creasing all the time. In 1968 about 30% of families had
five oxr more childr@h living, and the probability of sev-
eral more vet to come. There is just beginning the realis-
ation by Aboriginal mothers that family size can be limited,
artificially, and so far about 140 Intra Uterine Contra-
ceptive Devices {af the Lippe's Loop type) have been in-
serted at the recipients' request. There has been a high
failure rate and difficulty in following up cases, and as
yvet there has been no apparent «ffect on birth rate, as

already indicated.

Apart from the obvious economic disadvantages of a
large family there is a good deal of evidence to suggest
that the infection rate amongst children rises with the
pnumber in the family. Dr. Smith's work in Glaszow in
1928 - '29 supports this, as does an investigation into
the situation in Central Australia. This study is sum-
marised, in the section on General Morbidity, under the

heading, "Infection rates and Family Size".

ELUCATION

All the Settlements and Missions have schools as
part of their establishment., In some places these
schools achieve high attendance rates and have enthus-

jastic teachers and ample eqguipment. There are a few




oyre-schools in action and others plammed. At the cthenr
end of the scale, in some areas, and even quilte heavily
populated ones, there are no schools at all, or at best,
a single teacher wikh a2 caravan rlass-room, Come stations

heve schools and some do not,

Generally speaking probably 75% of children between
six and twelve vears of are undergoe some hasic schooling.
‘the shortness of the school day and the length of schosl
holidays mean that parental influence has every chance of
making the school teachers task extremely difficult, and
often disaauragiﬁg. Many problems are engendered because
of noor teacher orisntation, language bparriers, rapid

teacher turnover and isclation.

Many teachers, particularly in one or two teacher
trailer schools in isolated avreas, do much good worl,
and in some cases exceed their duty and take upon them-
selves responsibility for the health af the community

and often even organise adult education classes,

As in most other things, pertaining to Aboriginals,
the educational level is changing and any statement regard-
ing it at this time may well be cbsolete in five or ten
vears, There is much talk about adult education and health
education, and within the next few years some broad, en-
lightened policies may be Tormed, At the moment atiempis

at adult education are sporadic and inadeguate,
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The physical envirenment in rural Central australisa
can be vigorous in the SXLTCHS. T is an arid zone and
consecuently the specirum of disease seen is rather Gife

ferent to that furitherx north in the Troples.

Hainfall.

The average rainfall over the past seven ¥ eignt
vears has bDeen about 8" per annum, but cannut be relied
upen at BNy particular time af the vear, for example,
the rainfall at the alice Springs serodrome in 1965 was
1,2%" and in 1966 15,927, (8.0 statistical Summary,
1968), Une beneficial resull of the dry climatic sit-
wyation is that many pathogenic Parasites, such as hool- |
worm, cannci complete their 1ife cvcle, because of des-
ication, and consequently ares only very rarely the cause

of disease in this part of the countTy.

T@mg&raﬁare.

The temperature range from the hoittest day in Summer
to the coldest night in ¥Winter may be oveyr 100 degrees
¥ahrenheit, Ouite often the ground temperaiure at nisht
falis 10 desgrees Or moxe below freezing, Cold injury
might be expected from the degree of frost in winter butl
nas in fact varely been disgnoesed, excent in premature
habies whoe AYe Bove Adifficult to keep wali, an advantage

of sleeping in a small enclosed space with several other
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people, a few dogs and a fir% is the warmth theyreby en-
gendered. It is possible however that cold air might be
inhaled, penetrate sufficiently, and, aided by smoke from
the ever-present fire, may cause partial or total inhibite
ion of ciliary activity in ithe trachea and bronchi thus
laying open the way for lung infgctinn. This is an attract-
ive theory especially in children with chronic purulent
post-nagal discharge, but the incidence of severe lower
tract respiratory infection is not very much higher in
Winter than in Summer, except that in May and June, which
corresponds to the onset of cold weather, there is usually
a high incidence of laryngotrachecobronchitis and bronchiol-
itis. The frequency of fluid losing diseases such as gastro-
enteritis and bronchiolitis amongst the Aboriginal children
is excessively high, and when the ambient temperature is,
say, 115 degrees Fahrenheit and the relative humidity below
20%, replacement of large volumes of fluid in a sick infant
becomes well nigh impossible other than by the parenteral
route. Dehydration, and consequent electrolytic imbalance,

is & constant problem,

Dust.

It ie common to see vast clouds of dust, mineral
rather than proteinaceocus and therefore probably nom al-
lergenic, covering whole areas. In the LHummer, in dry

vears, these dust storms may be almost daily occurrences.
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The relationships between dust and regpiratory oy eyse

infections and irritation are not knowi,.

Flies.

During the warmer months flies, boath bush and dom-
estic or house flies, ean be Very numerous and certainly
take a part in crossinfection. Several forms of conjunct-
ivitis, significantly, are known locally as "fly eye" or

"fly bite".

The Aboriginals tend to let flies crawl into their
pars and syes, and even Noses, in great numbers without
bethering to brush them away. ‘?he same trait is seen in
white people who have Deen out of doors for long pericds
during the Summer. When working in the open often both
hands are oecupied and a fly-net is too hot so no altern-

ative remains but to allow the FTlies free access,.

An Aboriginal mother who does not bother about flies
in her own eyes and ears is unlikely to worry about her
paby's orifices. In some commmnities a very high percent-
age of children have discharging eyves and ears. No doubt
flies help to make this a self perpetuating situation.
Fly-blown ears, full of maggots, are not uncommon in pre-
school children. Quite recently a small epidemic of
gonococcal conjunctivitis amongst children between Bix
months and two vears of age at a particular Station Horth

of Alice Springs was almost certainly vectored by flies.
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professor Cleland {1966) mentions a similar outbreak in

Central susiralia.

Dogs.

Some controversy still exists as to whether the many
hundreds of hungry and diseased dogs, invariably seen
around an Aboriginal camp of any size, can be held res-
ponsible for disease. tne dog at a Setilement, had vepute-
edly been chained to a verandah post, living in its own
excreta, for five years, at leasi, and certainly provided
gn extra atiraction td flies. Dogs obviously keep their
owners warm at night, but it seems in the past that not
many of them assisted with hunting. The dogs keep the
camp area free of food scraps, and probably keep at bay
vermin, snakes and so on which may conceivably be harmful
to the community. Several well aunthenticated reports of
dogs consunming still born babies and, guite frequently,
placentae, and an occasional much less reliable statement
that dogs have interfered with and even killed and eaten
babies born alive, have been heard from time to time.

With the introductien of civil rights, and the&&f@re eivil
responsibilities, for the Aboriginal, some legislation was
promulgated that each Aborigipal could have only one un-
registered dog. As a result many thousands of dogs were
shot or poiscned and the wrath of many Aboriginals incurred.
Despite this thinning of the dog population about two years

ago, the numbers are very high.




puring an upsurge in the number of cases of Bhige-

elliosis being reported, many of the dogs at Papunya
Settlement wers swabbed, but none proved to have patho-
genic organisms in its rectum {(Maxwell, 1967, personal
communication). Thus the dogs have never réally been ine-
culpated, but it is difficult #£0 believe that their skin
sores, discharging eyes and small body parasites do not

cause disease in humans, either directly or via Flies.

Distance.

Remoteness has been mentioned previously, but its
relationship to childhood mortaliily makes it worth sitres-
sing. 7This relationship has been found in other countries.
In 1947, in China, Cheng found the infant wmoritality in ths
rural areas to be more than twice that amongst the urban
people., Late presentation is one af the bilggest problems
facing the paediatrician in this community. 1t so often
means that irreversible changes, say in the kidney or brain
have occurred in the days, or even weeks, after the onset
of the disease and before hospitalisation. Within a few
weeks of each other, two children, one aged a2ix months
and the other three vears were admitted to the Alice
Springs Hospital with meningitis. Both patients came
from remote areas and both had been unwell for two or
three weeks before being admitted moribund. At auntopsy

the brains were porridge-like and thickly coated and
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impregnated with an immense guantity of pus. This sort of
story can be repeated over and over and whether the kidneys
have failed and anuria supervened, or whether the bilateral,
extensive, pyogenic pneumonia has destroyed whole lung lobes
or whether brain damage has occcurred it is usually because
the individual arrived in hospital or sought medical advice

tooc late.

Remoteness, of course, is not the only cause of late
presentation. Another potent cause is failure to recog-
nise disease in small children. It ovften happens, wWhen an
Aboriginal mother, who lives up to 400 miles from Alice
Springs, presents her ailing baby to the Station manager's
wife, that the incipient severity of the situation is not
appreciated. Some Station manager's and resident owner's
wives are trained nurses and others have acquired comnsid-
erable experience in medical matters, but whether to call
for an aerial evacuation, at great expense to the Hoval
Flving Dector Service and the tax-payer, is a decision

not to be taken lightly.

By the time the tribal medicine man has tried his
remedies and the mother has convinced a white persol, with
wireless, that her baby is sick, and provided there is a
serviceable airstrip nearby, oT road transport aveilable,
even under the most fortunate of conditions one or two

days might be forfeited.




1. Fair halr in a normal Pintupi child at Papunya Settlement,
H.T.

2. Momgolian spots on a one year old Pitjantiatiara child from
Indulkans Reserve, S.4A.
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During the 1968/69 year the H.F.D.S,, Alice Springs
section, evacuated 347 Aboriginal patients, a hizh pro-
pertion of them children, to the Alice Springs Hospital.

4 similar number were brought to hospital by Deparimsnt

of Health aircraft. In the same period there were 3,365
radioc medical consultations regarding Aboriginals, again
most of them, children. The Rev. John Flynn's "mantle of
safety" has grown into an immense machine, but still Abor-

iginal children lose their lives because of remoteness.

GENBTIC DIFFERENCES.

In July 1950, UNESCO made a statement reganiing the
subject of race. This statement, as expressed by Colin
Simpson (1951) said :-

1. Racial discrimination has no bielogical basis.

2, There is no evidence that racial intermaryiage

proeduces biologically bad results,

3. The range of mental capacity in all races is

much the same, and

4, Hace is less a biological fact than a sopial

myth,

What differences there might be between black and
white Australians, apart from such things as sikin colour,
nasal configuration and blood group ingidences, cannot be
fully delineated until such time as the two groups have

existed in identical environments for several senerations,.
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This applies particularly Lo srowth peotential, both phys-
ical and mental. In common with other darkly pigmented
races, Mongolian spots are commonly seen in Aboriginal

infants.

With particular reference 10 high morbidity from re-
current infection a study of immune globulins has been
undertaken and is reported in the section on Serum Pro-

teins in Part IIXL,

SUMMARY

The situation obtaining amongst the Central asaustral-
jan Aboriginals is similar in most general respects to
that in other socially depressed and technologically un-
developed racial groups. These primitive people, unedu=
gated in the basic principles of static community lifs,
live in what are usually grossly overcrowded and unhygien-
ie conditions,. They have no conception of contagious
diéease, pelieving still that evil spirits are responsible
for sickness, Their earning power is low and their values

immature, by our standards.

As with other such communities the birth rate is
very bigh, which aggravates many of the other problems,
The old cultures and social systems are breaking JdOWi,
and not yet being replaced with anything worthwhile, thus

causing a loss of identity and an aura of hopelessness.
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Added to this is the dependence upon the white man for
subsistence, since huniing grounds are given over te beef

cattle and old skills are lost.

The children find themselves in an unenviable nosit-
ion where nutritional deficiencies and repeated infections

are their lot,
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PART 1T MORTALITY

In 1967, for the first time, sboriginal infant mori-
ality figures were included in the official Forthern
Territory Statistical Summary. By some chance the mori-
ality during that vear was the lowest ever regorded in the
area., Despite this, the combined Aboriginal and white
Australian infant mortality rate was more than three times
as great as it had been the previous year for non-idborigin-

als only.

Since this publication, but not altogether because of
it, there has been a t{remendous increase in the amount of
published material relating to Avoriginal cﬁildr&ns' probe=
lems. Initially such articles appeared in Hedical Journals,
but the theme was quickly taken up by the lay press, and
has consequently become quite contentious in the political
world, A great many people are only teoo willing to argue
vehemently, at the slightest provocation, about the rTights
of Aboriginals and their problems, without having any Tirst-
nand knowledge of the situation at all or being able to
offer any concrete solutions. Since the topic of Aborigine
al infant deaths has been so popular, these same infants
have continued to die at the rate of ome in temn. A death
rate of this magnitude is totally unacceptable in a fech-
nologically highly developed country, and it clearly rep-
resents a gross infringement of the rights of Aboriginal

mothers. Only two percent of non-Aboriginal Australian
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infants die. BSix years ago, in 1964, one in four Aborigine-
a2l babies born in Central Australia died before the age of
twelve months, and one in three died before réaching %wal
yvears., During 1966, at Papunya Settlement, forty-two babies
were born alive, and, in that year, fourteen infants and

toddlers died.

Death rates like these exceed by far the fisgures
quoted for such places as Rural India and Basutoland,
which are generally regzarded as having extremely high infant

mortality rates,

Since 1966 there has been, in Central Australia, con-
siderable improvement in the infani and toddler death rates,
but this has been due to the efforts of a few individuals,
pather taan & change in policy by any Governmeni Depariment.
Consequently it is quite possible that these astronomical
mortalities are not vet things of the ugly past. £Even with
the recent improvement, the Aboriginal infant mortaliiy rate
is still as high as that of white Australians at the turn
of last century, and is five times as great as the present

figure for non-Aboriginal babies.

Most of the factors relating to the aetiology of high
mortality will be discussed in the chapier on Morbidity.
The sections concerned with Diarvhoeal disease, Hesplraitory

infection and dHaloutriiion are of particular relsvance,




since these thrse, singlv, or in combination, ave resnons-

of infTant and toddler deaths.

GCrent @ifficultv has been experienced in obiaining
accurate dats regarding still births, nrematurity rates
and to a less extent neonatal deaths., It rvemains custome
ary, in many areas, Tor iboriginals to refuse to talk about
unborn children and even to deny the presence of an ohwvious
pregnancy. The fentral Australian native is very reluctant
to speak of the dead. Usually the name of a dead person is
dropped from common usarse and his Adwelling-nlace vacated,
sometimes for many months, It is no wonder that the women
tend not to give their children aborisinal names until they
are around two yvears old, and are therefore likely to

survive.

Many Aboriginal babies are born in remote areas, with
only native midwives in atfendance, and may not ba ssen by
a record keener of any sort for many days or weeks, Thus
it becomes imnossible to discover, in some instances, it
no child anpears, whether a Known presmancy terminated in
a still birth, or whether an early neonatal death ocourred,
Sometimes birth weisht and age cannot seven be eatimaled
with any accuracy. Uccasioconally a nirth and/or a death
may be missed altoszether, and consecuently the data nre-
sented in the following section, esnecially those relsted

to 611l births and neonatal mortality, are not cliaimed to




bz

he entirely reliable. Some of the material appearing in
this chapter was included in a paper, "perinatal and Infant
Mortality", read in Adelaide, during August, 1969, at a

seminar on "Aboriginal Health",

PERINATAL MORTALITY

Perinatal Mortality Rate (P.M.R.) may be defined as
the number of 5till Births and Neonatal Deaths per 1,000
total births in the same period. The term "Heonatal®
gstrictly means up to and including the 28th, day of life,
but in this context it is broadly taken to mean the first

month.

Records of still births prior to 1966 are 50 incom-
plete as to make them valueless, and Table II.1 includes
only those data relaited to Perimatal Mortality from 1966
to 1969.

TASLE II.l Perinatal Mortality {(Aboriginal 1966-1969)

1966 1967 1968 1969 TOTAL

Still Births 9 193 9 v 38
Neonatal Deaths 22 11 '8 10 51
Total Births 320 393 363 356 1372
PoMoRe 97 72 hé L3 65

Despite probable incompleteness of the data, it is
fair to say that duvring these four years the 5till Dirths

have probably not varied very much., It is possible that
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some of the deaths recorded, in 1966, as neonatal may
have been Still Births, which would indicate =a glight
improvement in 5till Pirth rate, and little change in

the neonatal mortality.

During the Tour years in question, an increasing
proportion of Aboriginal women accented antenatal care
and were actually confined in hospital, 80 a trend to-
wards lower Still Pirth and Neonatal death rates could
be expected. The Perinatal mortality shows such a trend,
although ﬁh@ figures remain a good deal higher than the
relevant white Australian ones, Table I1:2 compares
Aboriginal P.M.1t, with that of the 1956 sustralian level.

All the figures are exnressed in rates ner 1,000 births,

Avoriginal and White Australian Perinatal

Mortality Hates,
ABCRTG, (1966-60Y  wHITE AusT, (19%6)

Neonatal Death Rate a7 16
2+ill RBirth Rate 28 15
P.M B, 65 31

Tt is mot surprising, having regsrd to the condiitions
surrounding the births of many Aboriginal babies, that
perinatal Mortality is at least twice that of their white
counterparts, The logistic vproblems of providing adeqguate
antenatal care in remote aress are eNOYWOUS, evVen anart

from the difficulties inherent in persuading Aboriginal
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women to appreciate the need for and accept such a service.

KEONATAL, POSTHEONATAL AND INFANT MOURTALITY

Neonatal mortality rate is the number of deaths of
children in the first month of life per 1,000 live births
in the same periocd, and postneonatal mortality is the numbe
er of deaths of children from one to eleven months of age
per 1,000 live births in‘the same period. The sum of these
two is the infant mortality rate (L.M.R,). 7The division
at one month is important since eften the main causes of

death are differsnt in the two groups.

Infant Mortality has long been accepted as a 8igem
nificant index of community health, both in the specific
medical sense and within the broader meaning, including
spcial and economic conéider&tiﬂns. A Talling infant mor-
tality suggests that the community is becoming better ed-
ucated to cope with the existing situation, or that living
conditions, including medical facilities, in most cases,

are improving.

It is the infantile deaths which have provoked the
recent spate of newspaper articles, television document—
aries and books, but in fact the post-neonatal and, as
will be seen later, toddler mortalities are the biggest

problems.

Table II.7 summarises Infant mortality, and its




components, for the vears 1965 to 1969, The dramatic

and sustained drop in deaths from 1947 onwards is clear.

PAanLy T1.7 Infant Mortality Hates {Aboriginal, 1965%-1960),

1965 1966 1967 1968 196G TOTAL

Live HBiriths 254 411 2320 ﬁﬁﬁ 10 15917
Neonatal % 71 3h 2229 95
rYositneonatal 158 118 59 3] A0 29

197 209 93 904 2o 128

st
L]
i
@
o
°

Toddler moritality is part and parcel of the situation,
it ie mentiomed here, brieflv, so that more general dis-

cussion later can include both infants and one vear olds,

VAR HOBRTALTPY

Toddler, or Secotrant, Mortality %ate is the number
of one vear old children dving ner 1,000 of the one vear

old neopulation at risk in the middle of the same neried,

Generallv, in a sophisticated soclety, more deaths
peeur in the Tirst month of 1ife than during the rest of
ghildhood vot tomether, In the Abhoriginals this adage is
far from beint true, and the main difference beiwveen
Aboriginal and non-Aboriginel childhood deaths is in the
toddler age group. Table 17T.4 shows the toddler denths in
Aboriginals during 1965-1969 and toddler mortality rates
{

{(T.M.H,) have been calculated using estimated mid-venr

populations at risk. Hig Tluctuations occeour from vear to
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nwut the seme overall improvement is seen here as in the
T.M.,B, It might be ezpected that a high I.4.,¥#. one year
would be followed by a low T.M.R. the next yvear, In
other words, if weak babies die in large numbers in in-
fancy then there might be relatively less weak one~year-
olds to die during the‘naxt year. No such phencomenon is
consistently apparent from the data, although the huge
infant wastage in 1966 was followed by the lowest ever
toddler death rate in 1967. An almost equally high
Infant Mortality in 1965 was, however, succeeded in 1966

by the highest T.M.R. during the study period.

TAULE TI.k Toddler Mortality (Aboriginal, 1965-1969)

1965 1966 1967 1968 1969 TUTAL

Population at Hisk 200 195 2hs 286 920 iz2hé

Deaths (12-273 Mos.) 1k 26 3 9 7 59
T oMy : 70 133 iz 31 22 Ly

The fall in toddler deaths in 1967 was relatively of
greater magnitude than the corresponding improvement in

infant wortality ai the same time,.

COMPARATIVE MOBTALITIEE

Table I1.5 puts the Aboriginal Hortallties, in the
various age groups, into perspeciive with non-Aberiginal

figures.
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Aboriginal and non-Aboriginal Australian

Infant and Toddler Mortality Rates

ABORIGINAL WHITE AUSTRALIAN
{1965-1969) (1966)

Neonatal 35 13

Postneonatal 93 5

Infant (L.M.R.) 128 18

Toddler (T.M.H,) 47 2

The differences between these twp sets of death rates
are colossal. The differentials range from three-fold in
neonates to twenty three-fold in toddlers! Numerically,
of course, more Aboriginal infants, in the post-neonatal

group, die than do children at any other age.

It is of interest to compare these infant mortality
figures with those recorded for other groups living under
less than adaquate conditions., Table I1.6 lists some of
these, and it is ¢lear that the Central Australian Aborig-

inal is indeed in an unfortunate situation,
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TABLE IL.6 Infant Mortality Rates in Other Communities
L.M.R.
Basutoland (1955-1960) 181
Rural India (1958-1959) 146
U.S. Indian (1959) 57
N,Z., Maori {(1958) 53
Australia {1901-1905) 97
w.T. (White) (1901-1905) | 149

These data were culled from Demography (1966) and
Moodie (1969). Moodie raised the question that mortality
rates were different in various places in the Northern |
Territory. He pointed out that less infants died on Mis-
sions‘than on Settlements and the présent invegtigations
support this claim, The mortality data so far presented
has been restricted to the Southern Region of the Northern
Territory, but, since this area contains only two rural
Missions, for the purposes of the following discussion the
far North of South Australia has been included. The places
concerned, namely Ernabella, Amata and Indulkana, have pre-
cisely the same medical services and population types as

other areas further to the Norxrth.

GEQOGRAPHICAL VARIATIONS IN MOHTALITY

Experience gained in the acute paediatric wards at

Alice Springs, while providing a radio medical service
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and during freguent visits to remoite areas leaves no roon
for deubiing that some places have hizgzher morbidity and
mortality than others, This phenomenon will be cited again
in the discussion of wvarious morbid conditions, and occurs
even in separate cohorits of a single tribal group living
under similar environmental conditions. 7Thus it is tempi-
ing to suspect that the relative adeguacy of the medical
attention provided at the various places may be largsly

culpable.

Table ITI.7 demanaﬁr&tea the variable mortality
between Church Missions, Calttle Stations and Government
Settlements or Reseryves. These Tigures support the gen-
eral statement that less infants die on Misaioms, but on
further splitting the data it appears that cons.derable

variation cceours within each group.

TABLE IL.7 HMortality on Hissions, Settlements & Stations

(19€5-1969)
INFANT  TODDLER
LIVE BIRTHS DEATHS  DEATHS LM R,
‘Missions 350 29 7 83
Settlements 872 129 27 148
Statione 508 74 30 1h6

It is abundantly c¢lear that relatively many wmore one
yvear olds from Stations perisbh than from Settlements, and

more from Setilementes than from Missions. The toddler
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mortality rates Tor these Lhree domiciliary groupe ave
75, 35 and 25 respectively. Thus Stations, which have,
coliectively, an I.M.H., as great as that on Settlements and
a T.M.R. more than twice as high, represent the worst area

in respect of early childhood deaths.

In Subseguent sections it will be explained that most
Stations do not employ & trained nurse, The nursing sisters
on Settlements gain a wealth of experience in handling child-
ren with diarrhoea and respiratory infection, but generally
do not fully understand the problems associated with mal-
putrition and its diagnosis. These nurses unfortunately
tend not to remain in remcte areas for long periocds. The
sort of knowledge they gain is difficult to pass on, even
if their successors arrive in time for a *hand-over” , which
is not common experience. Thus there may be a fTew regret-

table occurrences while new staff learrs the trade.

Probably the most tangible feature, affecting healih,
which distinguishes Missiomns from other places is the length
of stay by staff members, Many nurses on Missions are virt-
ually permanent, and consequently a good rapport builds up
between them and their potential patients, They beoome
experienced diagnosticians, especially with regard to ail-
ing children, and assimmilate therapeutic skills from eX-
perience and from the rather informal and sporadic teaching

beginning to be previded by the HeT .M.5,
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There are other considerations which affect the rel-
ative healthiness of various communiiies. The absence of
nocturnal rosts, for example, ail Yarrabri may lower the
respiratory infection rate, and the close proximity of
Amoongunato Alice Springs allows Tor easy access to the
base hospital facilities, but also to sources of alcochol,
Veneraal Disease and other problems less common in remote

ATens.

Some evidence for the efficacy of a permanent, trained
purse in lowering infani mortality is shown in Table IL.8,
Four Stations with a resident nurse and four without have
been compared., The eight stations are in the same general
area North and North-West of Alice Springs and are populate
ed basically by Aboriginals of identical itribal backgrounds.
The doubled mortality in the absence of a nurse is‘@l%arly

significant.

TABLE 1I.8 Mortality on Stations with and without

Trained Nurses. (1965-1969)

LIVE BIRTHS IEFANT DEATHS L.M.H,
With Hurse 88 8 Gl
Without Nurse 95 17 1873

guite marked falls in I.M.R. occurred on some Settle~
ments, during the five years studied, with the advent of
long-stay nursing staff as distinct from those staying fTor

only a few weeks or months.
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Although mortality is lowest on Misasions and highest
on Stations, as has been mentioned, there are wide Tluct-
uations within the broad groups. Table 11.9 demonsirates
this point further by showing the infant mortality rates
for &evar%; Settlsments and two HMissions. This point has

already been made with reference to SBtations in Table IL.8.

TaBly L1I.9 Mortalities on Individual Settlements and

Missions (1965-1969)

LIVE TUDDLER

BLRDHS DEATHS .M.,
Hermanmsburg 135 7 2 52
Santa Teresa 103 1k i 136
Amoongzuna 80 it i) 138
Arevyonga 80 ' 15 1 188
Jay Creek Ll 2 2 45
Papunya 217 373 ih 152
Warrabri 147 16 b 109
Yuendumu 166 26 h 157

Hot only does the infant mortality vary but, to a
less degree, so does the numbery of toddler deaths, probably

FPor the Bame TeABONS.
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The differences in mortality rates between Aborig-
inal and ¥hite Australisn infants and toddlers are gen-
erally enormous. The proeporiions of childhood deaths
ccourring’ in various age periods are also wefy different
in the aboriginals. Table 11.5 shows the difference in
mortality rates, but the point is betver wade when they
are expressed as percentages of the total number of
deaths., Comparison of the mortalities in this way peints
to the post-neonatal infanis and toddlers as needing the

greatest attentivn from health workers.

The percentage distribution o¢f infant and toddler

deaths in age groups is shown in Table 11.10,

TABLE 1,10 Deaths in Ase Groups as Percentages (1964-69)

ABURIGINAL NON=ABURIGINAL
(1964-69) (1966
Neonatal 21% 66%
i-5 months 294% ) J
) 25%
6=11 months 27% )
12-17 months 174

St Fmas st

15-273 months 6%

During the last several years there has been as ap-
narent swing in peak mortality towards the younger Aborig-

inal infants. This trend is not because more of them are
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dying, but rather that much fewer of the six to seventeen
month wlds perish., In order to show this feature more
clearly, recorded deaths from 1964 {(1.7.4.8. records) are
included in Table 11,11, Some improvement in the first
six menthg ig seen, but it is in the older groups that

the birgest change is apparvent, particularly from 1967

onWwards.

TABLE II.11 Deaths in Age Groups (1964-1969)

1964 1965 1966 1967 1968 1969

Heonatal deaths 15 16 22 11 8 10
1-5 months 22 21 26 B 10 15
6=11 months 29 20 i7 11 i4 6
12«17 months 17 10 19 3 7 5
18-27 months 4 4 7 - 2 2

The reasons fTor the extreme wastage of life amongst
the one to seventeen month children ave the same as those
making various morbid conditions comuion, and conseqguently
will be discussed fully in Part III with the appropriate
diseases. Suffice it is to say at this stage that there
are no weird genetic or physiclogical reasons why 8¢ many
Aboriginal infants and toddlers succumb, It is vrather
spcio~economic poverty, illiteracy, lack of communication
and malnutrition which potentiate common infections of
the gut and lungs with lethal results. These lissues can

never appear in a statement of "medical” causes of death
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such as appears in the subseguent section, but are none-

the-less hishly significant,

MEDICAL CAUSES OF DEATH

Several diagnoses, albeit often interrelated ones,
usually appear on medical certificates of cause-oi-death,
and it‘can be Aifficul: to decide which omne is primary.
in cases whers two causes cannot be allotted im crder of
importance they must both be included, so that nmore causes

of death are vecorded than actual ﬁ@aths.

During the period under consideration 268 deaths
oscurred in the infant and toddler age group and although
a cause, or causes, of death are known for nost of them,
a few, who died in remcte areas, Werse buried, with Coronial
permission, without enocugh history being recorded for a
retrospective diagnosis to be made. This circumstance waé
not uncommon in relation to early neonatal deaths. Table
11.12 outlines the medical causes of death over the lasi
five vears, HMalnutrition is included in cases where it
clearly had a potentiating role in some other dispase.

No children were seen who died from pure starvation.

o % 282 040
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TABLE II1.,12 Hedical Causes of Imfant and Toddler Deaths

{1965-1969)

1-5 6-11 12-23 0=2%3

NEONATAL oo wgs,  MOS.  MOS,
Respiratory Infections
, i 17 L5 34 23 119
{830, B31, B32)
Diarrhoeal Uisease
| b 29 11 32 96
{B6, B36)
Cther Infections (B10,
V 5 9 10 9 33
B1h, B17, B23, B43)
Congenital Defects &
- 32 b - - 36
Tmmaturity (B841,842,844)
Malnutrition (B&46) 2 2 29 27 61
Other Diseases (B18,B46) 8 5 3 2 18

The code numbers are taken from the abbreviated list
of 50 causes based on the 1955 revision of the Iinternation-
al Statistical classification of causes of death {Demography

1966). Malnutrition, despite its prevalence in two-thirds




57

of the worlds' population, was not accorded a number of its

own in this 1list. “Thus, for the purpose of this discussion,
Malnutrition has been split off the last subdivision of BUS,
namely "all cfhﬁr diseases", and given its rightful position

as a separate heading.

When it is considervred that Malnutrition only vccurred
in association with another illness, usually Hespiratory
infection or Diarrhoea, the overwhelming predominence of
deaths from infective diseases, in all age groups except
neonates, is spectacular. In the entire group over 80% of
deaths were caused by an infective illmness with or without
Malnutrition. If the neonatal deaths are excluded this
figure rises to 95%, The vast majority of infective 1illi-
nesses are either of the Hespiratory or Alimentary tracts
and, in the nost-neonatal Infants andl Secotranis, 5% of
deaths are caused by one or othser of these twu, Diarrhoeal
disease and gut infection are being used svnonymously in
this section. 7The slight inaccuracy of this assumniion is

discussed fully in the section on Diarrhoea.

The situation regarding neonatal deaths appears unlike
that in other age groups because of immaturity and other
diseases peculiar to the newborn periocd., Such conditions
as severe congenital malformations, birth injuries, posi-
natal asphyxia, atelectasis, respiratory distress syndrome

as well as prematurity, tend to mask the relatively high




incidence of death from infective disease.

The disease suhdiviaiéng, except that of immaturiiy.
are taken individually and described in detail under

Horbiditv.

PREMATURITY

Mean birth weight shows great variation from place 1o
place. This cccurs even amongst separate comsunities of
similar tribal background, For example the full-blood
Arants babies at Hermannsburg have an average birth weight
of 3.5Kg., whereas at Santa Teresa, also amongst Aranta
people, the figure is below 3Eg. Warrabri and Papunya
have mean birth weighte of 2.9 and 2.7Kg. respectively.
This phenomenon suggests that any attempt to assess pre-
maturity rates, based on the arbiirary weight of Z.5Kgz.,
would be almost meaningless., According to this critervion
21% of live aboriginal bables borm during 1965-1969 were
of low birth weight, 1In this period, 1,593 live births
were recorded, and reliable birth weights are available
for 1,387 of which 291 were less than 2.,56g., The incid-
ence of low birth weight in mon-Aboriginal Australians is

around 5%,

Many of the low birith weight Abporiginal babiles were
in act, mature in that, weight aside, they had none of

the physical signs or behaviour patterns associated with
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premasurity. Only 21 of the low birth weight babies
could be considered to have died from immaturity, al-
though, like malnutrition in the older children, it may
have potentiated infections which led to further deaths
in this groupi Thus at least 34% of neonatal deaths
were due to prematurity, but only 7% of the low birth

weight babies in fact died in the firsi nostnatal month.

It is significant thai the highest incidences of
low birth weight cccur at the places which also have high
mortality and merbidity. Clearly poor environment has a
great deal to do with the production of these hizgh rates.
Pable 11,17 shows the birth weights for the places men-
tioned above in relation to their IL.M.R. over the five

vear period.

TADLE ITI,13 Birth Weight related to Mortality Hates

(1965-1969)
MEAN BIRTH wBIoHT (Kz.) I.ME.
Hermannsburg 3.5 52
Santa Teresa 3.0 136
Warrabri 2.9 109
Papunva 2.7 152

Very little can be said of Still births since adequate
data have been impossible to obtain. The fTigures currently

available for the pericd under consideration suggest a
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rate of something well over 2{ 1 biriths per 1,000

births. The non-Aboriginal Tigure in 19%5 was 16 per

Phe factors responsible for production of high num-
bers of Still births and low birth weight infants ave
likely to be identical, and include absence of antenatal

coare, maternal malnutrition and so on.

MORTALTTY AND HMALNUTRITION

Tt is clear that an enormous number of Aboriginal
ehildren die from anparently cureable, if not nreventable,
illnesses., The notentiating action of malputrit.on on
these infective diseases is all imporiant, and its sig-
nificance in Central Australia is discussed fully else-

whetre.

A Tecent World Health Organisation publication
{Scrimshaw, Taylor and Gordon, 1968) summarises present
overseas knowledge on the interaction of mutrition and
infection. There are some aspects of the rroblem which
are not mentioned, and may‘inﬂ@@ﬁ he pesuliar to Aust-

ralia.

Health workers, trained to practise in situations
where malnutrition is expected to be a problem, no doubt
k¥now well that the severity of even the simplest illness

may be increased, almost beyond recegnition, in the
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presence of many nutritional disorders. The treatment

of many common conditions, such as infantile diarrhoea,
becomes almost ugbelievably complex and difficult. Un-
less these difficulties are well understood ihe simple
diseases can easily be fatal ones. Hedical training in
Australia has lacked adequate reference to early childe-
hood malnutrition and its attendant connotations, with

the nossible exception of a few specific deficiencies

such as Rickets and Scurvy. Consequently doctors and
many nurses, in Central Australia lack what should be pre-

requisite knowledge in this vital field.

aggravation of this situation becomes apparent when
rutios of staff to patients in hospital are considered.
Although this precise problem is not directly related to
malnutrition it is connected with mortality and beaxs
mention at this peint. During 1969, for several consec-
utive months, one dedicated medical officer was respons-
ible for the overall inpatient care of over 100 paed-
iatric patients. Obviously this is gquite ludicrous, no
matter how experienced and well trained the doctor is,
when consideration is given to the monumental problems
involved in treating severely ill, malnourished infants
and toddlers. At the Adelaide Children's Hospital {Inc.)
there is one Hesident Medical Ufficer or Registrar to
every 10 to 12 medical inpatients, In addition, of

course, there are many visiting medical staffl to give
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advice and moral support, and myriads of paramedical
people, such as physiotherapistis, laboratory technicians
and radiographers, as well as specialists to repoxrt on
Herays, patholagigal specimens, B,C.G.'s etc., Buch face
ilities are either non-existant or totally inadeguate in

Aldce Springs.

Prior to 1967 there had never been a medical officer
qualified or eXperienced in paediatrics in the Alice
Springs Hespital. Undoubtedly the biggest single reason
why infant mortality fell so abruptly in 1967, was the

advent of such a man to take control of inpatient care,

In order that hospital paediatric inpatient MOT L=
ality might continue to fall several possible courses of
action arise. They include provision of more medical
and nursing staff, trained in the care of malnourishéﬁ
children, up=grading of the paramedical facilities and a
very extensive rural health programme to involve Ccase-
finding, education of mothers with respect to basic
nygiene and infant nutrition, and teaching of people,
living in remote areas, to recognise serious illnesses,
such as Malnutrition, early and ﬁhus prevent the problems

of late presentation.

FALLING MORTALITY

The infant mortality in 1969 was one third of the
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1964 level, and although in the period between thouse
y@aré, there were fluctuations, there have been marked
falls in neonatal, post-neonatal and toddler mortalities.
The main rﬁasﬁn{for this fall was the presence of a com-
petent paediatrician in the Alice Bprings Hospital but
other Tactors contributed.

During the last five years there has developed an
awvareness by both medical and lay people, of the press-
ing problems such as treatment of diarrhoea and pneumonia.
An expectation of higher standards of medical care appealr-
ed in rural areas due to more regular and freguent visits
by public health sisters and medical officers. These
visits clearly had a direct beneficial effect on mortal-

ity, as well as the imdirect one mentioned.

A direct benefit from investigations made for in-
clusion in this thesis arose from the realisation of the
importance of Malnutrition. Inpatient and outpatient
care, and preventive measures in rural areas improved
with the inecreasing knowledge regarding particular as-
pects of the local syndrome provided by some of the

studies reported in this paper.

Some of the pre-Listerian practices common on
Settlements were replaced by more hygienic methods, For
example, the introduction of "Milton" antiseptic for

sterilising babies' bottles and other feeding equipment




coincided with a dramatic ?all in mortality at both
Yuendumu and Papunya. Unfortunately the very nature of
nurses' work in isolated places tends to produce low
standards and, unless adeqguate support can be affered,
it is only those women of exceptionally high moral fibre
and ability who can maintain the standards of their

training schools.,

Increasingly frequent advisory visits to remoie
areas by a rural health medical officer and a trained
health inspector, as well as the teams of public healih
nurses, have prébably had a gradual effect on the over-
all picture, which is aifficult to measure, Another
possibility is that the end of an eight yaarvdraught,
in 1966, brought about, in 1967, more abundant natural food,
less dust and better morale which could all, conceivably,
have a salutory effect on mortality. Figure II.1 summarises

T.4M.R. trends over the study period.




INFANT 300

MORTALITY

RATE 200

100

gt
0
o
-
NO
Ne!
o
=
e ay
\O \O
(o) o
= )
0
> D~ \O el
Nl O
ON o o
i P-'—I__ - D~ o
o O N \0 0
\O o S0\ gl o o)
o = 2 O 0 i i
-l o\ foN
i ™ 0
O
N
=i
STATIONS SETTLEMENTS MISSTONS
PIGURE II:1 Annual Infant Mortality Rates on Stations, Settle-

ments and Missions.

9




68
PART IIX MORBIDITY

The recent fall in Aboriginal Infant and Toddlerw
mortality means that morbidity rather than mortality,
nas become the index of public health in this group.

The statistical services related to the situdy of morbid-
ity in Central Australia are guite primitive, although a
recently introduced system in Health Department hospitals
will enable many data to be stored on computer cards and
conseguently, in years to come, be used to investigate
disease trends and so on, There is still, bhowever, a
great mass of relatively minor but highly significant
illness, dealt with by nursing\ﬁﬁaff and others in the
rural areas, which is never recorded on the hospital

syvatem.

Iven communicable disease is only sporadically re-
ported, and it is these diseases whicb are responsible,
in large part, for the higzh morbidity, and incidentally,
mortality. In the techniecally highly developed narts of
Australia the information services are changing their
emphasis from the once common communicable diseases Lo
such things as cancer, cardiovascular and renal diseas,
and rheumatic problems. ‘The Aboriginals in Central Austi-
ralia are in an underdeveloped situation as evidenced by
their high sickness and deatlh rates as well as the econe-

omic factors discussed in the first part of this thesis.
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Congequently it is the disease pattern affecting develop-
ing groups that is of primary importance at present, @Bl
though the moere sophisticated illnesses are begiunning to

be apparent among these people.

The data related to morbidity in the following pages,
for the reasons suggested, are not claimed to be siricily
accurate, especially those applicable to patients not
hospitalised. GEpidemics of such diseases as measles and
gastroenteritis cause yearly morbidity statistics to
fluctuate guite widely. During October 1968, over 40
cases of diarrboeal disease from three places were hosp-
italised in Alice Springs, wh@r%as, during 1966, there

were many admissions due to measles and its sequelaes,

In some areas where little or no local medical ser-
vice exists much of the sickness awmongst children goes
. unseen and unrecorded., Even where there are adequate
nursing staff and hospitals, whether a mother will pre-
sent her ailing child or not will depend on many factors.
When the records are relatively well kept a good deal
depends on the individual nurse as to diagnosis and clags-~
ification, In view of these considerations, the comments

on morbidity in rural areas will of necessity be general.

Throughout the ensuing discussion the statistics
for the Aboriginal children where feasible will be com-

pared with those for Puropeans living in the same area.
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The total population in this area is roughly the same for

both grours, making for some interesting comparisons,

The attitudes towvards active case FPinding vary en-
ormously., Some bush nurses feel it to be their duty to
go into camps looking for sick children and others
believe that responsibility for nresentation of natients
rests with the mothers. A few of the purses in charge
of bush hospnitals and mwmedical rooms are prepared to treant
auite seriously ill patisnts in their own environment with
or without admission to the local nyard®, asking daily Tor
medical advice over the radio. Dthers prefer to have thedr
patients evacuated as soon &as there is the slightest sug-
gestion of a dangerous illness. Recently one very comnei-
ent nursing sister on a Mission treated at home, aouite
successfully, a 15 month old child with severe gastiro-
enteritis and dehydration. Fvncuation was impossible for
at least 18 hours after the initial radio revort and the
baby's liTe was undoubtedly saved using the technioue of

reneated intraperitoneal faline infusions.

nuite probably many lower respiratory tract infect-
ions, the extent and severitvy of which not being anprec-
iated, are aborted by administration of parenteral anti-
hiotics (usually Penieillin G.) and svacuation to hospital
does not eventuate, although there may be some residual

lung lesion which could produce recurrent and eventunally




chronic disease.

The section following is a description of the sort
of medical conditions confronting the nursing staff, and
others, in rural areas and briefly the types of treat-

ment available in those situations.

Up to 25% of the pre-school group on some Settle-
ments and Missions are seen by a nursing sister each day.
In the bigger Settlements, 50 children may be seen, up to

20 of those being infants.

Many of the children are seen routinely for treat- |
ment of chronic suppurative otitis media, impetigs,
minor traumata and so on, In general it is infections
of the upper and lower respiratory tract and bowel that
produce most of the morbidity. The infective nature of
these diseases means that one of the biggest enemies is
cerossinfection, In a camp situation, gnd. witbhout facile
ities for isolation, the management of even & small ocut-
break of, say, gastroenteritis is extraordinarily dif-

fieunlt,

Trauma in under five year olds is relatively rare,
and is, in any case, taken very lightly by their parents.
it is, however, not uncommon to see several cases of

burns at the beginning of Winter due to sleeping too




70
close to a fire at night,

Malnutrition is probably on a par with Hespiratory
and Bawel‘inf@ctiaﬂ as a cause of morbidity. In its
early stages malnutrition is a sign rather than a symp-
tom and has to be looked for routinely. It's signific-
ance as a synergistic factor with common infectious dis-
eases has only recently become widely appreciated in this
country, and cannot be overstated. Now a good deal of
effort on the part of bush nurses zoes in keeping long-
itudinal weight records and conducting infant welfare or

tyell-baby? clinics.

one of the most difficult tasks Tacing nurses in
rempte areas is to pick from the many children with rel-
atively mild disease the Tew who need special care and
possibly evacuation to the base hospital., HMany bush
hospitals have neither facilities nor eufficient stafl
to cope with inpatients, and the difficulties in com~
unication with parents make outpatient management of
sick children a nerve wracking business. Consulitation
with doctors over itwo-way radios, oOr radioc telephones,
can relieve the bush nurse of some responsibility and
give her moral support, although it is upon her obaerv-
ations that the doctor must rely in assessing approp-
riate courses of action. The nurse not only has paed-

iatric problems such as she would rarely have encount-
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ered during her training, but also the whole gamui of adult
medicine ranging from sw%wlic%tﬁd obhstetrics teo disbetic

coma and vccasionally severe injury. Her armamentarium of
therapeutic agents is limited, although to somo extent she

has a choice which is vetted by Department of Health asuth-

orities.

The catile stations usually have a "Flying Doctor
Kit" containing very basic medicaments, which, depsnding
on the population and the gqualifications of the person
using the kit, may be supplemented to broaden thelr applic-
ation. The Missions and Settlements are allowed bt keep
a relatively extensive stock of drugs, since with ssveral
different medical officers giving advice over the radieo and
prescribing treatment, even for similar illnesses different
drugs are required. In fact the inconsistency of advice
given over the radio is often confusing to people in the
bush, many of whom naturally prefer to treat patients ac-

cording to fixed rules of thumb.

In the paediatric field the most widely used drug of
211 is undoubtedly Penicillin "G". Other penicillins such
as "V and Hengathine are also commonly employed. Ampi-
cillin has vecently found faveour in treating resplratory
infections. Although it has been used for Shigellosis, its
value is limited because of ihe emergence of resistant

strains., Varicus brands of Tetracycline are available,
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and in fact very widely used in adults, but their use in

children under the age of seven years is not recommended.

Othey medicaments in commoi usage in rural areas are
Chloromycetin or Tetracycline eye ointment, Mycostatin
suspension for monilial infection, Mepacrine for Giard-~
iasis, a variety of solutions, powders and drops for chron-
i¢c suppurative otitis media, decongestive nose 4rops, Mer-
curachrome and Gentian Violet Tor some skin lesions, gev-
eral unctions such as “Furacin®, nCentrimide” and "Ungvita'

for others,

Oceasionally there is need for a urinary antiseptic
and now Naladixie Acid is most popular, although Sulphas

and Nitrofurantoin are still used extensively.

Most of the so called antidiarrhoeal agents are not
recommended for use in small children, and the tendency is
to use a dietary regime according to an instruction sheet

distributed by the N.T.M.S. Rural Health Section,

Benzyl BSenzoate and D.D.T. emulsion are from time to
time used in huge quantities for scabies and pediculosis

capitis.

Antihistamines have a limited use in the age group
under consideration, and usually the condition treated is

the result of an insect bite.
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The individual conditions making up the high morbid-

ity rate are discussed separately lzter in this chapier,

MORBIDITY PXPRESSED BY HOSPITAL ADMISSIUNS

In this section 770 comsecutive admissions of pre-
school asze children to the acute Faediatric wards in the
Alice Springs Hospital during 1968 are considersd. Al-
though Ffigures for Aboriginal and Huropean children are
compared it must be borne in mind that the bulk of white
natients are drawn from the urban areas whevreas most of
the Aboriginals are rural., It is also so thet many of
the Burcpeans can be treated as outpatients far sooner in
the course of their disease than can the Aboriginals be-

cause of repatriation problems and differing environments.

Table III.l showe the number of admissions during

1968 and relates them to the populations at risk,

TABLE_III.,1 Hospital Admissions (1968)

ADCRIGINAL MUONABORTGINAL
Approx. Population at
‘ 1,600 1,200
risk (under 5 years)
Admissions 552 218

P E D RO S OB
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The surprisingly high admission rate in the Puro=-
peans and Part-coloured group is accounted Tor largsly
by the tremendous incidence of respiratory infection in
Alice Spriﬁgs itself, This, in the urban community,
leads to an elevated tonsillectomy and adencidectomy
rate, more febrile convulsions and so on. Euring’l96§
Alice Springs had only one private medical practitioner
and probably quite a few children presented, and were
admitted, to hospital, who could have been managed at

home by a visiting doctor,.

Relative to the populations at risk about twice as
many Aboriginals as Huropean and part-coleured children
were admitted, and roughly, on a day to day basis, 11}
times more beds were occuplied by Aboriginals. The ab-
sclute daily bed occupancy for Aboriginals in'196$ was

43,9 and for the other group 3.8,

Since these figures were taken out, the average
Aboriginal paediatric bed cccupancy has steadily in-
creased and is now {Dec. 1969) almost twice the 1968
mean. The reasons for this increase are manifold but
rapidly increasing population and betlter case finding
are high on the list as precipitating more admissions,
and more experienced appreciation of the dangers of mal-
nutrition often means longer hospitalisation. The more

frequent diagnosis of chronic lung disease also is now
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responsible for many admissions. Une other Tactor of
considerable importance is the im@rﬂﬁing rapport bHew
tween hospital staff and Aboriginal parenis. Previously,
when so many children died, hospitalisation was regarded
almost as a death sentence. HNow that the mortality has
fallen and hospital comiitions have improved, parenits ave
much more inclined to let their children be admitted and
are often reasonably happy about long stays in hospital
and even iransfer to the Adelaide Children's Hosplital,

for more extensive medical attention.

Duration of Hospital Stay.

The time spent in hospital by Aboriginal children
depends very largely on their nutritional status. Some-
times there are difficulties in repatriation to distant
places and this may add a iittle to their hospital stay.
Thé mean duration of hospitalisation for the Aboriginal
children ie 29 days and for the European and part-colour-

ed group 6.4 days.

Table I1I.2 demonstrates the relationship between

duration of stay in hospital and nutritional status,

P = B WS P SO RY
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TABLE III.2 Duration of Hospital Stay and Hutzitional

Status (Aboriginal Children Under Five

Years, 1968)

WETIGHT PERCENTILES Nu. OF CHILDREN MEAN HOSPITAL STAY

{(Days )
Less than 3rd. 85 (53.1%) 39,9 (range 6-151)
3 - 24 40 (25%) 21.5 (v 3-56)
25 - 50 21 {(13.1%) 11,5 (" 2=33)
More than 50 14 (8.8%) 9.3 ( " 3-25)

TUTAL 160 29,0

Tt is clear that malnourished children spend more
than twice the time in hospital thamn do their well nour-

ished peers.

A comparison of durations of hospital stay for pat-
ients with diarrhoeal and respiratory disease gach with
and without malnutrition is theoretically not of great
value since during a long stay in the acute paediatric
wards any patient is very likely to have episodes of both
respiratory infection and diarrhoea. lowever in Table
1I1.9 fifty seven patients whose admission diagnosis was
diarrhoea, without lung infection, and foéty*nine with
lung infection, and no diarrhoea, are considered and
their weight percentiles related to the duration of hosp-

ital stay. These figures are significant.




patl® III:3 Hospital Stay, @iar%ﬁaﬁag Bespiratory
‘Inf%cti@n and Malnutrition, (1966).
PERCENTTLE HOSPTTAL STAY
Diarrhoea 26 Less than 7 bo,8
u 21 2 and over 1h,2
Hesn. Infect. 19 Leas than 3 19,7
" 30 7 ang over 11.5

Since these patients were admitted consecutively,
except of course, Tor others with different diagnoses or
Respiratory infection and diarrhosal dissease co~existing
being internosed, it anpears that there are considerable |

differences between the malnourished and "normal" grouns,

During 1966 when these children were hospitalised,
the diarrhoeal group spent much longer in hospital than
those with respiratory diseamse, The mean staye fTor these
two prouns were 33.0 and 1h.,7 dayve respectively. More
malnourished children than otherwise were admitted with
diarrhoea, where-as the reverse wWas true of those with
respiratory infection. Bpth malnourished groups staved
longer in hmﬁpital than the respective betier nourished
ones. This phenomenon ¥was very mueh more marked in the
children with diarrheoea., Over 407 of the patients admit-

ted with diarrhoea and Lot of those with Respiratory
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infection were malnourished, and since only 16,57 of ths

i
#

population at risk are mainourished by the sage

it is clear that both disesses are potentiated by mal-

putrition. This hypothesis is well supported by Scrime
shaw, et al, (1968) and is discussed more Fully in this

chapter.

Age of Children Admitied %o Hlosnital,

he incidence of hospitalisation amongst different

s

age sroups has changed slightly. During 1965 « 1967 the
peak incidence was between nine and twelve months (Kirke,
1969 ) wheveas in 1968 the peak was just over 12 months,
This difference is pessibly so small as not to be signif-
jeant, tut two Tacters which could exnlain it are that
less infants are dyving mm? and many of the sur-ivors neead
hospitalisaticn during their second vear, and also, with
recent emphasis on infant feeding beginning to toke effect,

the onset of wmalnutrition is staved off for a Tow meonths.

Figure I11:1 shows graphically the incidence of
@aadiatrie aduissions by age, 19,6% of the Aboriginal
admissions were under six months, h1.29 under 12 monthsa
and 65,87 under 18 months. “These percentares are Tar
higher than the comparable ones for the Turopean and parte
coloured cowmmunity. Table TIT:4 mhows how much difference
there is between the itwo groups in rates of admission in

the vounger Ages.
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wABLE ITI.W  Incidence of Admission by Age {1968)

ABORIGINAL THERS
Less than 6 months 19.6% 8.%%
6 = 11 months 21.6% 1h.7%
12 -~ 17 months 2k 6% 10.6%
18 - 273 months 10.1% 6.4%
2 = 3 years \ 11.0% 2L 7%
7 - b years 6.9% 17.54%
L - 5 years 6.2% 17.9%
TUTAL 582 218

Morhid Conditions Preei@itatimg:ﬂea@italisaﬁi@n.

The purpeose of this section is to present brieflly
the incidence of the various illnesses, mainly in tab-
ular ferm, and leave discussion of the individual dis-

eases to the following sections.

TABLE III.5 shows the admission diagnoses, during 1968,

of the same 770 patients mentioned previously. In some
cases two co-incident conditions oceourred and, il one
could not be considered to take precedence over the other,
both are included so that there are several more diagnos-
es than patients. For aimplicity the number of cases of
each illness is quoted as a percentage. In a similar way

the disease pattern is presented for the various age groups
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in figures TIL.6 to TIT.10. Although the primary obiect
of this Thesis is to present the situation regarding
Infant Morbidity and Mortality it is considered that mor-

bidity in the whole pre~schocl group is worihy of comment.

TABLE Diagnosis on Admission to Hospital {1968)

IIT.

imder Five Years,

REASON PO ADMISSION ABORIGINAL OTHERE

Diarrhoeal Disease L2,8% 25,.4%

Respiratory Infection 25,0 35.2

Malnutrition 11.0 1.6

Other Infections 7.0 1.6 ‘
Trauma ' .0 9.6 ‘
Congenital 2.0 1.6

Seocial ' 1.2 0.8

Ingestion 1.0 L,0

Miscellaneous 6.0 20.2

TOTAL DIACGHUSES 584 254

in both racial groups the incidence of Respivatory
Infection and Diarrhoea is very high., During Ooctober,
1968, 40O cases of Gastroenteritis were admitted as a
result of epidemics on one Mission and two Betitlemenis.
Even without this sudden influx diarrhoea is still the

most frequent cause of hespitalisation in the Aboriginals
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whereas Respiratory Infection is more frequent in the

white and part-coloured group.

The percentage of Aboriginals admitted for malnutrit-
ion is low compared to the number of inpatients found to
have deviated significantly from a normal growth pattern.
in fact over 50% were below the 3rd. percentile for welght
in 1968, although only 11% were admitted because of mal-

nautrition.

The heading "other Infections" includes meningitis,
skin sepsis, abscesses, osteomyelitis, tetanus, conjunc-
tivitis and so on., Iirauma was largely made up of buwrns,
foreign bodies and limb injuries, and the congenital an-
omalies consisted of talipes deformities, heart lesions,

clett palate and goulo-auricule-vertebral dysplasia.

Admission for social reasons, such as incapacity of
parents, awaiting interstate transfer or a breastfed baby
admitted with its sick mother in order to continue breast
feeding are fortunately uncommon. The raﬁge of toxic
substances ingested can be guite wide since, in this area,
many of the shrubs, such as Oleander, Bird-of-Paradise bush
and some of the wild tomato varieties {(Solanum Bllipticum),
are guite toxic, and it being largely a pastoral area, mat-
erials such as kerosene, petrol, dieseline, turpentine,

organic phosphate weed killers and wmany others are relativ-
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Bcechymoses on uppey abdomen
produced by tribal medicine
man .
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Goldenhar’s syndrome with
hemifacial wicrosomia,
conjunctival dermold,
orotragal raphe and a
pre~auricular appendixz.

Une year old full-blood children, one normally grown and the
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ely freely accessible. All of the above have besn known
te cause poisoning over the past few years, but in 1968
cnly Kerosene, turpentine, petrol, barbiturate and asp-
irin ingestion were ssen., In the Aboriginal children it
is almost always one of the peiroleum products which does

the damage.

Under the miscellaneous heading there is a hetero-
genous greup of conditions, Corneal uleceration, pin-
hole urethral meatus, anaemia, renal calculous diseasa,
dental problems, acute urinary retention, haematuria,
prematurity, epilepsy, cystic lesions on lip and back
and ulcerastive stomatitis all ocecurred in the Aboriginal
group, During 1968 no cases of acute nephritis were diagnog-
ed in this age group but in 1966 two four year olds and one

fourteen month old had the classical syndrome.

In thé white and part coloured children the bulk of
the miscellaneous conditions were taken up by tonsill-
actomy gné adenoidectomy. 7There were several hernior-
rhaphies and plastic procedures for congenital lesions
and these are included under the congenital heading.
Rectal prolapse in siblings, hydrocele, rheumatic Tever,
ulcerative stomatitis and several convulsions, the cause
of which not being fully identified, are also included

in the miscellanecus gZroup.




TABLE IIT.6 Disease

Diarrvhoeal Disease
Respiratery Infection
Malnutrition

Other Infections
Trauma

Social

Ingestion
Miscellaneous

Congenital
KO, OF DIAGHOBES

NO. OF PATIENTS

Incidence Under Sizx Moniths

ABORIGINAL

50
33
6

11

112

108

@ 6 0 S e D"

11

<

L W

24

18

8l
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TABLE III.7 Disease Incidence 6 - 11 HMonths

ABORIGINAL OTHEES
Diarrhoeal Disease 63 17
Respiratory Infection 38 17
Malnutrition . 16 2
Other Infections L 2
Trauma 2 4]
Congenital 3 2
Sceial 1 0
Ingestion 0 O |
Miscellaneous 4 0
HO. OF DIAGNOSES 1131 Lo
WO, OF PATIENTS ’ 119 a2

PO D E O 0BG




TABLE II1.8 Disease Incidence 12 - 17 HMonths

Diarrhoeal Disease
Respiratory Infection
Malnutrition

Other Infections
Trauma

Congenital

Spcial

Ingestion

Miscellaneous

HO. OF DIAGHUSES

NO, OF PATIERTS

ABORTGINAL

W ke e

1h1

136

e » & v 50 6 08

OTHERS

14

10

i)

N T A

23




TABLE 111.9 Disease Incidence 18 = 273 Honths

ﬁm}}?ﬁ{}l%{ﬁsb OTHEHS
Diarrhoeal Disease 273 3
Respiratory Infection 10 g
Malnutrition @ O
Other Infections 7 i
Trauma i 0
Congenital O i)
Sepecial i O
Ingestion 9 O
Miscellaneous 5 5
Wire OF DIAGHNOBLS 59 17
NG, OF PATIENTS 56 1k

UEE R A B
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TABLE TIT,10 Disease Incidence 24 - 59 Months

ARBORTGINAL FITHERS
Diarrhoeal Disease L 2k
Respiratory Infections 28 7 ka
Malnutrition i2 O
Other Infections 15 2
Trauma 17 20
Congenital 5 0
Socdal 2 2
Ingestion 2 10
Miscellaneous 16 Lo |
NO. OF DIAGNUSES 141 141
NO, OF PATIENDS 133 131

These tables sugzest that up to eighteen months of
age, and probably two years, in both racial groups the
incidence of the two primary diseases, Diarrhoea and
Respiratory infection remain fairly constant. Diarrboea
takes @rﬁgedenc& in all aze groups in the Aboriginals and
up to eighteen months in the whites and part-celoured

children when Respiratory infection takes the lead.

"Gther Infections® and "Malnutrition® in the Aborig-

inals outnumber by far these diagnoses in the whites at
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all ages, while the other dissases occuyr with similar fre-
guency in each group up to itwo vears. After iwoe vears of
age poisoning and the miscellaneous illnesses predominats

in the non-Aboriginels.

In the first two vears of life malnutrition and "Other
Infections” are ten times more commoenly causes of admission
in the Aboriginals. Similarly, diarrhoea is three and a
half times and respiratorxry infection twice as often the
diagnoses on admission in Aboriginal children as in the

others, These fTigures are summarised in Table IIT. 11,

TABLE II1.11 Admissions in under Two Year 0lds (1968)

ABORIGINAL OTHERS
Diarrhoea 208 (32%) by (9.4%)
Hespiratory Infection 120 (19%) Lz (8.8%)
Malnutrition 52 (8%) b {0.8%)
Other Infections 25 (4%) 2 {0.4%)
TUTAL ADMISSIONS UNDER ‘ N

hoz (634) 93 (19.4%)

TWO YBARS

PUPULATION AT HIBK 640 580

It i clear that even the figures for Furopeans and
part-Aboriginals represent a2 high morbidity, but in the
full blood group the number of admissions during 1968

corresponded to 63% of the population at risk,




Domiciliary Crigin of Hospital Patients.

Yome places have a higher morbidity rate than others.
The areas where the respiratory infection rate is high,
also have a high incidence of malnutrition and mortality.
These vhenomena are considexad later under the appropriate

headings.

Although there are exceptions, a generalisation can
pe made, that morbidity, as expressed by hospital admis-
sions, is lower en,ﬂhureh Missions than elsewhere., Later
it vill be shown that this also holds true for mortality.
There are two Settlements, of the total of ten, where the
paediatric Health Parameters are relatively accepiable ait
present, and one of the three Missions where there is room
for great improvement. The situation on the Cattle Stations
and in the towns is so varied that little specific comment
can be made except, once again, that the areas from which
most patients come are those with the highest incidence of
malnutrition, and where the living conditions are most CcOon=

ducive to the spread of infeciive disease.

As has besen mentioned previocusly, the apparent mor-
bidity at any particular place may depend very largely on
the skill and courage of the nursing Sister on the spot.
Zhe may treat and cure cases which someone else would not
hesitate to send to hospital. Thus any far reaching con-

clusions derived from the number of patients hospitalised




Trom an individual Missadion oy Seitlement are scarcely
warranted, unless furither evidence can be brought Tor-
ward. This corroborative information, particulsrily in
regard to resoiratory infection rate and malnutrition,

is vresented a little further on in this chanter,

At this stazge only a general sitatement of the in-

cldence of various conditions found in matients admit-

N

ted from Hettlements, Missions and Stations etc. is

made, Table I11.12 suggests that the Stations and

towns have the worst record. This is true since in most
instances theye 1is no readily avallable nursing sister

to initiate early itreatment, The chilidren liwving om
stations generally have readiesr access to toxic mat-
erials like kerosene and weed killers, and stand a muech
greater chance of injury from machinery such as punmns,
windmills, trsctors ete., This grour alse includes those
living in several establishments in and arowmd Alice
Springs itself. Some of these local patients suffer re-
current admissions with chronic lung diseass, some arve
State Wards due io parental inedsguacy angd others nmay be
surgical problems needing Traoguent hosnital visits. Thus
the number in the "Other disease coluvem Tor Btations ote,
is misleadingly high since many of these children reslly

belong on Settlements and Missions,
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TABLE TII.12 Disease Incidence in Domiciliary Groups

(Admission diagnoses, 1968, Under 5 Years)

SEPTLEMENTS MISSIONS STATIONS
Diarrhoea 126 (15%) 31 (11.1%) 92 (16.4%)
. Resp. Infect. 86 (10.2%) 13 (4.6%) ho (8,.8%)
Melnutrition 36 (4.3%) 3 {1.1%) 28 (4,5%)
Other 31 (3.79) 10 (3.6%) 82 (1L .6%)
TOTAL 279 (33.2%) 57 (20.49) 248 (4h.3%)
POPULATION AT
840 280 560

rIsk {(Apprex.)

Infactimn Rates and Family Size.

In order to establish a relationship between family
gize and infection rate, one child from each of 154 sep~-
arate families was studied from the point of view of
history of infectioms. For these purposes an infection
was taken te be an episode of respiratory infection,
diarrhoeal dissase or A combination of the two, severe
encugh to have warranted medical consultation or hosp-
italisation., The children were randomly selected from
the history cards kepnt by the rerial Medical Section of
the H.T.M.85. and the number of infective episodes each
suffered in the vpreceeding twelve months recovrded. The
number of children in each of the 154 families was also

recorded in relation to the infections, and it was apparent
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that as Tapily size ‘nceresnsed there was a commensurate

&

vrise in infTection vate. The results are selt out in

Table ILT.13.

TARLE IIXT.19 Pamily size and Infection Rates

W, CHILDHEEN WG, OF THEECTIVE THPUOT, PRH
STUDIED SITBLINGS EPISODES OHTLD TN 1 TH,
32 O 36 1.13
31 1 a8 1.23
48 2 or A3 ol 1,96
La ‘ over 3 106 2,47

When the small size of the dwellings in which these
154 families lived, and in view of Smith's conclusions,
it is reasonable to implicate overcrowding in the high

morbidity rate.

DIARRHOEAL DISEASE

The title of this section is deliberately lelt
fairly zeneral, since hoth arute and chronic, infective
and nen—infective diarrhoeas are encountared. infort-
unately the tendency, certainly in the Alice Eprings
Hospital anyway, is to regard all diarrhoea as infect-
ious, and to keep all patients with looue stools in one
ward., This is dictated te a large extent by facilities

and staff, however it often means that children with
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ioose stools for reasons other than infection of the gut,

contract such an infection in hospital.

Up to half the patients admitied with diarrhoea
sponer or later need intravenous alimentation, often for
prolonged periods, to correct dehydration or electrolytie
disturbances, both of which may be quite gross, or to
provide gut rest in cases of severe and continuing fluid
and electrolyte loss, Several well authenticated cases
of acute weight loss of over 254 body weight have been
seen, and some have, surprisingly, recovered following
vast amounts of intravenous Dextrose/Saline., Tt is not
uncommon to Find serum Potassium levels as low as 1.2 milli
equivalents per litre and Sodium over 200 milli eguivalents
per litre., Blood Urea is often over 100mgm. per 100 mls,
and packed cell volume may be up to 50% or so in these
cases. Fortunately such situations are becoming less fre-
quent, as people in rural areas, realising the dangers,
tend to initiste more effective treatment earlier and sesk

help if no improvement occurs within a short time,

Incidence.

Tn many parts of the world deaths from diarrhoeal
disease outnumber those from any other single cause,
(W.,H.0., 1964) In Central Australia, especially amongst
small children, the incidence of this disease is very

high as already been indicated. Tven considering only
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those cases severe enocugh 1o need hosnitalisation the
attanck rates are almost as high as in some develoning
countries such as Guatemala {Secrimshaw et al, 19648),

T¥ an estimate of the unssen, oOr unrecorded, cases of
disrrhoen were to be included nrobably the incidence
would be as high as anywhere in the world., Table ITT:1h
and Figure IIT:2 set oui the attack rates of acute

diarrhoeal diseanse in various age ZUOUDS.

The incidence of diarrhoea in neonates is relatively
low but increases rapidly with age and by three months
reaches a high level where it stays mmtil eighteen months.
Tt is the vounger groun which generally nresents the
nroblem of "weanling diarrhoea” spoken of in other

countries (Scrimshaw, 1968).

A newborn baby is often kept, well wrapped up
against fli@ﬁ, dops snd direct sunlight, in a larre
wooden coclamon or dish. Bven in transit the mother
will sling a strap under the coolamon and over her should-
er, and walk with the coolamon on her hirn scarcely dise
turbing the baby at all. Fhe will often breast Teed
almost continuouslyv, even while carrying the baby. The
child remains in the coclamon for most of its neonatal
1ife. It is in this way, 88 well as because of the relat-
ively hygzienic breast Teeding whieh is universally »nrac-

tised, that the neonate is nrotected against contact with
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objects contaminated with enteropathogenic material,
infortunately these mechanisms are less eflective pro-
tection against droplet spread of infection so that
respiratory infection tends to cause a higher morbidity

than infective diarvhoesn in neonates,

As the child's age increases, oclder children nlay
with it more, and, as it becomes more active, it does
not tolerate being tightly wrapped in a blanket, nor
the close confines of the coolamon, and there is the
consecuent increased exposure to and incidence of bowel

infection,

@ & 4 % 8B B e 5 O
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TABLE TIT.1h Attack Rates of Acute Diarrhoezl Disease

(1968)

¥NO, AT RISK DIARRHOEAL ATTACK RATES
AGE GROUP

{Approx. ) CASES {4 per Yr.)
Less than 1 mth. 33 3 9.1
One month v 30 I 19,2
Two months 29 7 24,2
Three months 28 17 e, 4
Pour months 27 15 55.6
#ive months 25 & 2.0
H . 172 50 29.0
6 - 11 170 63 7.0
12 - 17 165 69 41,8
18 =« 293 169 273 1h b
Two vears 320 29 9,1
Three years 318 11 3.5
Four years - 1316 4 1.3

Epidemioclogy.

Epidemiological division of the diarrhoeas is ot
simple, since all types occur with very much the same
frequency in most areas. Probably in this situation a
separation into acute and chronic, infective and non-
infective disease would be nossible, but these types
overlap and interrelate so much as to make the diwvisions

rather ludicrous., The individual aetioclogies are




deseribed later.

flow far dogs and Tlies can be inculpated in the
spread of enteric disense is not clear, although both
are certainly involved., There is no need to go bevond
a situdy of the 1iviﬂg(ccnditiona of these opeonle to

understand why the incidence of diarrhoea is high.

In most big camps gastroenteritis is endemic and
frequently epidemic. Some infants and small children
centract acute diarrhoea with such freguency that it
seems to be a chroniec vondition which interferes with
nutritional develeopment. Tven under hosnital conditions
the howels of these children sometimes take many woeks to
normalise, and, in some instances, depletion ef certain
digestive enzymes has been nostulated, Tt is clear that
a large provporition of Ahoviginal echildren betweeon the
ages of four or Five months and eighteen months have
many more relatively loose stopls than do their white
counterparts. Commonly these ehildren have Trom two %o
six bulky loose bowel actions daily withont capusing thedr
parents undue alarm, In these cases, usually no entero-
pathogenic organism is found, although Giardia Lamblisa,
Trichomonas and Hymenolenis Nana infestations are somo-
times seocn, and may be alt least nartly responsible.

Very frequently this chronie malabsoerntive situation
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responds to prolonged exposure to a disaccharide-Free
diet. Such problems are discussed more extensively in

this chanter under aporopriate headings.

The age distribution of patients with dinrrhoeal

it is of importance that the infective diarrhoeas {in-
cluding viral gaakroantariti$) are more common in the
vounger group, whereas the more chronic non-infective
and debilitating situation mentioned above, albeit some-
times precipitated by an acute infection, is commoner
over nine or ten months, It has been shown {%irk@, 1?69)
that malnutrition is at its most progressive stage at
about nine months, and there is a@rtainly an important
relationship between this and the severe protracted
diarrhoea seen at the same age, The "Diarrhoea of
Malnutrition” has been described by others in relation
to Kwashiorkor (Powie, Brinkman and Hansen 1963 & 1065:
Wharton, Howells and Phillins, 1968; Chandra, Pawa and
Ghai, 1968), and it asppears that a similar situation
occurs as part of the marasmic malnutrition seen in

Central Australia.

During the hot summer there are relatively more
cases of diarrhoea hospitalised than at other times of
the vear. This is due parily tc the ease with which

infants become dehydrated when the ambient temperature
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is well over 100 degrees Fahrenhelt, and probably @af?ly
to the tremendous increase in the fly population in
Summer. Other factors, such as evaporation of already
poor water supplies, with concentration of both infect-
jve and chemical contaminants, and absence of necturnal
frosts enabling certain organisms, particulariy the
protozoan group, to survive in a free living Torm may

well be important.

Shigellosis, and to a less degree Salmonellosis,
are endemic in the community and there are clearly many
"earriera? living in rural areas, and wnfortunately many

cases are contracted in hosnital.

The living conditions of these people have been
described, but when in addition to primitive and over-
crowded housing, lack of hygilene and inadeqguate water
supply, there is a high incidence of vurulent rhinor—
rhoea snd otorrhoea, widespread impetigo, mangy, flea-
ridden dogs and inescapable clouds of flies, a lov in-

cidence of infantile diarrhoea would be a miracle,

Astiologv,

The cause of diarrhoea in Aboriginal children is
not alwavs easy to decirher, and, ouite often, at least
jnitial trestment, where it depends upon actiological

diagnosis, must be diectnted DY clinical experience, In
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many cases several possible causes aye superimnosed Ay

it is only therapeutic trisl 1 decides which ones arse
significant. Usually the therapeutic problems, certainly
in patients sufficientiy i1l teo werrent hespitalisation,
are primarily those of fluid and electreolyte balance in
malnutrition. Appendix A ocutlines the general approach to
diarrhoeal illness beth in rural areas and in hespital,

0f epurse in the ward situation intrevenous mavn.getient com-
monly enables slectrolytic upsets to be rectified rapidly
and good renal function te be established, Hecently, ad-
ministration of especially prenared intravenous solution

of fat ("Intralipid") and amino aecids ("Aminofusin”),

have proved to be of value in malnourished children.

It dis only following r@hyératiﬁn and so up that the
setiology of the diarrhcea becemes imnortant. For the
purnoses of this discussion disrrhoeal disease is divided
as Infective and non~-infective, which headings to pome
aextent earregpﬁnﬂ to a@m%e and chronic respectively, but

are net mutually exclusive,

- Imfective Diarvhoss

Tt has been indiceated that facilities for isolating
enteropathogenic crganisms are not entirely adeguate, and
there may well be some infective agenta which are not dis-

coverad., ‘m the other hand some evidence of vparasitic




bowel infestation may be reported and yet have no bearing
of the disease process. Since no virological facilities
exist in the Northern Territorv a diagnosis of "viral”
enteritis is based on the absence of demonstrable enterc-
pathogens and the clinical situation. Often several vat-
ients Ffrom the same ares are notified simultaneously, all
with a similar acute, and sometimes toxic, illness and if
no organism can be isclated from their stoocls it seems

fair to label them "viral®,

a., Baciterial

Over the Tour vears 1965 to 1968 the representation
of Shigellesis and Salmonellosis varied. In this time
the Shigelae {both Sonnei and Flexner strains) wevre much
more common but near the end of the period the Salmonellae
were increasing. Only rarely have there been even minor
epidemics caused by either of these organisms, although
sporadic cases appear guite frecuently. Some pnlaces, no
doubt itnose harbouring carriers, produce more Shigellosis
than others, During the perioed under consideration, so
common was Shigellosis that any child with mucus and blood
in his stool, and even a mild fever, was treated as Shig-

ellosis.

Generally 12 to 15% of diarrhoeal admissions in the
under five vear old age group have a Shigella organism

grown from their first rectal swab, In some cases it
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would seem that this may be a coincidental finding, their
clinical picture being so unlike that expected with Zhig-
ellosis, However most of them present with blood stained,
mucousy stools, high fever and prostration., Usually the

calmonella causes a less vielent iliness and its recovery

from a routine rectal swab may come &s a surprise,

Dthetr bacteria probably cause a sisnificant number
of cases of diarrhoea, especially in debilitated children.
The extent to which pathogenic ©. Coli is culpable is un-
known as it is only within the recent past that the lab-
oratory has been able to differ@ﬁtiata them from the non-
pathogenic strains. Pseudomonas Pyocanaea, however, is
seen not infreguently, and has on several oeccasions, about
five or six times per year, caused septicaemia. Probably
not all of these septicaemias emanated from the bowsl, and
it is likely that some arose from infected intravenous
cutdown sites, and so on. Proteus species may infrecuently

cause diarrhoezn t00.

be Virsl
Tt is this group that provided most of the epideme-
jes of infantile diarrhoea and sometimes provokes what
is ealled "white diarrhoea". In October of 1968 the
epidemic of gastroenteritis at Yuendumy Settlement af-
ferted well aver half the nre-school population of 200,

These children had a minor upper respiratory infection,




105

apparently viral in origin, and freguent, almeost colour-
less, watery stools. The fever was minimal and & mild
lymphocytosis was common, bt no enteropathogenic organ-
ism could be isolated from the stool. About twelve of
these patients had to be evacuated to hospital and another
twelve had intraperitoneal infusions of Hormal Saline,
some on several occasions, in order to maintain hywdiration
and renal function, Only one death peourred as 8 resuli

of this spidemic,

This condition where clear or slightly milky fluid
stools, or "white diarrhoea", occur has acouired a very
bad reputatiﬂn since in the past it caused many infantile
deaths, and it has been regarded with some superstition
by both Aboriginals and Buropeans. Tt usually ococurs im‘
epidemic form, nc pathogens are isolated and it has a
predilection for young children although it can affect all
ages. Children with this infection deteriorate very rapid-
1y and manifest gross electrolyte shanges in their sera
and electrocardiograph., T7Two factors seem to be important
in this situation. vﬁne is that the severity of the sit-
nation may not be appreciated since the waterlike stools
are mistaken fTor urine, and the other is that the diar-
rhoea fluid contains very high concentration of electro-
lytes, During 1966, a similar epidemic occurred in hos=

pital and 15 samples of this tyhite diasrrhoea® were
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éalleﬁt@d for electrolyvte assay, The result was guite
illuminating since the mean Sodium and Potassium ©0ll-
centrations were respeciively 54 milli eguivalentis and
28 milli equivalents per litre, In several cases these
levels, especially that of Potassium, were much higher
than the mean, The range for Sodium was LB1-8% and fa?
Potassium 19=73 milli ecuivalents per litre, Thus a
10kgm, child who passes mnestgai of 5 ozs. containing,
say 50 meq. of Potassium per litre, has lost one half of
his normal daily potassivm reguivrement. Small wonder
then, that after ten such stools, his wmyocardium ia af-=
fected unless huge amounts of Potassium are included in

the replacement fluid,

These children suffering from the dreaded tyhite
diarrhoea’ 'presented a frightening picture of rapidly
progressive hypernatraemia, hypokalasmia @nd dehydrat-
ion. Generally speaking a "gut resting® Intravenous
infusion of Half Normal Saline in 2,5% Dextrose with up
to eight Grams of Potassium Chloride per litre rectif-
ied the sitnékian fairly rapidly. Intraperitoneal in-~
fusions have proven effective in some cases, and partic-
ularly is it a useful technique in remote areas 28 A

stop gap until evacuation can be arranged.

Another factor which not infrecuently leads te late

presentation in cases of acutle infective diarrhoea is
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pooling of fluid in the gut, Great imporitance is gulte
c@rrécﬁly placed on sudden welght changes, but in the
aituation where a large volume of alectralytﬁrlaﬁ@n Tluid
is transuded into the bowel cavity and retained, the
weight may not change. This fluid is not available and
the circulation might be cquiie hypovolzemic. iniess
signs of dehydration, other than weight loss, are looked

for, the gravity of the condition is missed.

Not all the non-bacterial, acute, infective diarrhoea
presents such a severe piciure as the one described above
and, of course, quite freguently cases of a much milder
nature are encountered., In such cases the aetioclogy is
usually not discovered and is probably of no real im-

portance, at least from the therapeutic view point.

c. Parasitic
Various ?arasita@ are seen in rectal swabs and
faeces specimens guite frequently. Whether or not they
cause diarrnoea in an individual is difficult to ascer-
tain other than by eradicating a particular organism and
assessing the clinical response. ¥ven this method is not

accurate since the diarrhoea may improve spontaneously.

In children debilitated by malnutrition, diarrhcea
or Tespiratory disease such organisms as Honilia and

Trichomonas clearly can cause diarrhoea which may be
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guite severe and npreotractsd and which resnonds T A
propriate treatment, Giardia Lamblia iz snothsr Come
monly occurring parasite whick undoubtedly causes

symptoms and frequently recuiree treatment.

Hymenolepis Nana, the dwarf tapeworm, has a
fairly high incidencs in children in this area and may
well be responsible for some cases of diarrhoea.
fnterobiasis {or Oxyuriasis) occcurs relatively infre-
guently in the Aboriginals whereas the economically
hetter endowed Turopeans in the same area have a higher
incidence. This phenomenon has been renorted in Western
Nigeria (Jung and Jeliffe, 1958) but its exnlanation

remains unknown,

Two other narasiies were seen in a sroun of 52
faecal specimens sent to the ZSchool of Public Health
and iropical Medicine, University of Sydney. Thevw
prebably cause no significant disease. Table TTI:15
shows the results of this survey of alimentary parasites
affecting Aboriginal children in this area {#, MeMillan,

personal communication),

$ 2 8 2 8 00 5 & @
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TADLE ITFE.15 Alimentary Parasites
PAH ASTTE THOLDE “@f‘é_
(iiardia Lamblia 29.1%
. Hymenolepis Nana 9,6%
Entamoeba Coli ‘ 1,99
Enterobius 1.9%
indolimax ¥ana 1.9%

Fortunately Hookwoim {ﬁnayl@at@ma duodenale and
Necator Americanus) is ouite rare in Central Australia,
no doubt because of the dryness of the climate. The
three cases seen between 1965 and 1968 all came Trom

the North end of the Barkly Tableland.

The infective group comprises most of the acute
disrrhoeas of infancy, although the parasitic ones can

often rTun a nrolonged chronic course.

- HNon-Infective Diarrhoea.

Generally this group of conditions is more common
in the older infants and one year olds ie. over nine
months, and, certainly as far as nospital admissions
are concerned, almost exclusively in the malnourished

members of that group. An excention to this rule is

seen in vounger children who develop diarrhoea following

a sudden change in diet, such as ocoursg on admission to

hospital,
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It is not uncommon for a fully breast-fed baby with
z respiratory infection to develop mild diarrhoesn after
s few davs in hospital, There are several possible ex-
planations for this occurrence amongst which are a change
in intestinal flora due to antibiotics, ingestion of
mucus, and possibly purulent material, coughed un from
the lower respiratory tract and a change in diet from

purely breast milk to one of much wider varietv,

Another problem whigh has only relatively recently
been anpreciated in this country is the nossibility of
congenital or acouired deficiencies, or variations, in
certain digestive enzymes, particularly Lactase {£1liott
and Maxwell 19066; Flliott, Maxwell and Vawser 1967;
Blliott, Maxwell, Kneebone and Kirke 1969). Tt has been
a "flat" lactose tolerance curve and if mmch lactose is
included in their diet, diarrhoea supervenes {(F1liott
and Kirke 1966, unpublished data ). Most of the prop-
nrietary artifieial milks in general use in this area
contain a fair amount of Lactose, and sometimes diarrhoea
can be attributed to a lactase deficiency. #Huch more
rarely cases of Sucrose anﬁ/ar Fructose intolerance ocour.
Generally speaking this phenomenon of sugar malabsorption
only becomes a problem during attempts at rehabilitation

of malnourished children, when recourse must be made to
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special milks and diets with low disaccaride contents.
The difficulty of supplying enough calories in an easily
absorbable form then arises and is often geﬁ@@n@ible for
the painfully slow recovery that some of these children
exhibit. More will be said about sugar malabsorption in
the following section, since it seems that the bulk of
cases are acguired, rather than congenital, and usually
closely vrelated to malnutrition and environmental con-

siderations.

DIARRHOBA AND MALNUTRITION

The ralationshiw between malnutrition and diarrhoesa

is of utmost imnortance, and will be discussed at length,

A much higher praportién of infants and children
hospitalised with diarrhoea are malnourished than occurs
in this age group at large, Table TIT.14 shows a break-—
down, by age and nutritional status, of 97 coﬁs%cmtive
diarrhoeal admissions in 1966, Mo accurate fipures for
the nutritional status of the population at large in
1966 are available, but the relevant 1968 figures are

guoted (Kirke, 1969).

e & 8 & 9 B3 0 & & %
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Dimrrhoes and Malnutrition

AL MALNOURTSHED MALNOURTSIED
{(vionths) DATTENTS AT LABOE
0 - 5 29 60,99 12,79
6 - 11 26 81,59 1h .67
12 - 17 29 724 20,07
18 - 59 19 81, 9% 16,89
0 -39 97 7h.2% 16.5%

There are three nossible hyrotheses to exnlain this
relationship between malnutrition and diarrhoea,.
These are =
a. That diarrhoea causes malnutrition,
b. that only malnourished children contract diarrhoes,
and,
c. that diarrhoea in the malnourished is a more severe
disease than in the well nourished children, {since
it is the more severe cases which are admitted to

hosnital and appear in Table ITT:16),

During the widespread enidemic of gastroenteritis at
Yuendumu Settlement in Uctober 1968 there was very little
difference between the nuiritional status of the sroup
seen with diarrhoea and that of the same age groun in

general. This instance, at least, suggests that well




nourished children if exposed to the infection ars as
prone to contract gastroenteritis as those less well
nourished. Possibly the mother of a well fed baby is
more likely to understand cross infectivity than a
mother who rears malnourished children, and, even under
epidemiec conditions, the well nourished infants may be
minimally less likely to be exposed and therefore in-

fected ag a group.

Diarrhoea, no matter what causes i%t, if sufficiently
prolonged or recurrent aggravates pre-existing malnutrit-
ion. In occasional cases, seen in the Alice Bprings Hosp-
ital, it has appeared that the onset of diarrhoea pre-
ceded that of malnutrition, and had been resnonsible in
some degree for it, but much more commonly, when a well
nourished child acguires diarrhoea {usually infective) it
is non-debilitating, relatively short-lived and easy to
treat, This is similar to the same disease, in all re-

spects, in white children seen in Pasdiatric hospitals.

Whether or not an episode of diarrhoeal diseass pre-—
cipitates a steady and prolonged deterioration in nuirit-
ional status is not really important, since it is highly
1ikely that the malnutrition syndrome has other causes,
related to lack of calories and other nuirients in the

second six months of life.




It has already been suggested that malnutrition can

cause diarrhoena per se. In fact diarrhoea is described
as being an intesgral part of Kwashiorkor (Wharton et al,
1968), and carbohydrate intelerance, particulariy lac iose,
has been imnlicated as the major cause of the dia&rhs@a

{(Dean, 1952},

There is a fair amount of evidence to suggest that
a similar mechanism exists in the marasmic situation
which is commonly seen in Australian Aboriginal children.,
Florid Kwashiorkor is very uncommon, Since malnutrition
interferes with development generally, it is not unreas-
onable to exnect some atrophic changes not only in the
bowel wall, pancreas and liver but also in some, or all,
enzyme syetems, It would not be surprising, also, when
it is cmnaidered that the digestive disaccharidases
reside in the sunerficial small bowel epithelium, if an
episode of diarrhoea did not depleie these enzymes. AS
Chandra et al {1968) noint out, the Lactase has a lowver
'aativity than Sucrase or Maltase and so becomes inactive

through depletion and/or other changes first.

Elliott and Maxwell (1966) described the Lactase
in the small bowel of Australian Aboriginal children and
pointed out the predominance of a small molecular sived
enzyvme. This quite striking difference from the exvpected

"mormal” as seen in white children may be inherited,
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oy accouired and related to environmental factors. Tt is
nossible that this unusual Lactase, with an even lover
activity than normal, may be highly suscentible to dev~
letion and/or inactivation, thus explaining the very

high incidence of Lactose maldigestion {to normal tol-~
erance Lesting) amomngst the Australian Aboriginals., Flliot

and Maxwell guote figures for children on two settlements

where only %% at one place and 15.8% the other showed

a rise in hlood sugar level of over Wmem, % following a
loading dose of lactose., In 1966, 26 Aboriginal children
in the Alice Springs Hosrital were submitted fo Lactose
tolerancs tests and the result showed only 73 (11.59) with

s nermal response, ‘&11 24 had a2 relstively normal d-xviose
absorntion. Table ITI.17 shows the resulis of these
lactose tolerance tests and the weight percentiles. TIn

the group shown here only 5 of 26 had weiszghte over the Trd.
percentile and no definite conclusion can be drawn in

this respect.

TAapLE TTT.17 Lactose Tolerance Tests (1966)

RISE GAR PERCENTILES
Leas than 3 3 - 10

Less than 20 16 Iy

20 - 30 3 -

More than 90 | 2 1
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The malabsorntion of other carbohvdrates may be,
and sometimes guite definitely is, involved in the DYo-
duction of diarrheesn in wayvs similar to the lL.actose mal-
digestion, Infection of the gut with bacieria or parg-
sites also serves to injure the epithelium and therefors
the dissaccharidase system, but malnutrition by itself

is often sufficient to cause maldigestion in this way.

The presence of undigested Lactose {and/or other
sugar) in the pgut causes an camotic Forece which sucks
£iuid into the lumen. The commensal flora in the colon
ferment the sugars intoc organic acids which in turn
irritate the large bowel and the consequent hyperneristal-
sis and intestinal hurry vesult in fTluid loss, non-absorp-
tion of other nutrients, further epithelial damage and
engymatic denletion and so on. Fortunately this full
blown vicious cyvele is not common as evidenced by the
relatively normal absorption of d-xylose by the 26

children studied, but, @ven when only partly develoned,

the situation is dangerous and difficult to manage.

The interaction between malnutrition and diarrhecea
is complex but all three of the above hynotheses can be
tyue. ‘That is that diarrhoea can cause malnutrition,

malnuirition can cause diarrhoea and, most imporitantly,

that diarrvhoen, from any cause, is a much more severe
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disease in malnourished children than in those

nourished,

RESPIRATORY DISEASE

Although respiratory disease precipitates fewer
nospital admissions in Allice Springs than does diar-
rhoea, lung infaetian is responsible for more deaths in
the first vear of life., Hecent reports by Maxwell and
his colleagues (1968) and Gandevia {1967) indicate a trem-
endously high incidence of both uppey and lowsy respirat-
ory tract disease in children at Papunya Settlement., Dy
physical examinalion alone 27 = 28% of the children had
ebnormal lung signs, émd in the same group 267 of 338

children were found to have abnormal chest X-rays.

Mere than twice the number of radip-medical consult-
ations regarding Aboriginal children relate to respirvatory
disemse than to all other medieal conditions combined,
such is the efficacy of maderﬂ chemotherapy that even sev-
ere br@nnhopulmaﬁary inf@étians can be aborted by relativ-
ely little trained waféonnal in rﬁral areas., L1t is also
true that, although acute infection is often successfully
supressed, without facilities Tor physiostherapy, radioclogy
and @fapar control of hydration, many Cases of pneumonia
are left incompletely resolved. Bronchielitis is exces-

ively common at the beginning of Winter and, unless great




care is exercised, small nat@%e@ of atelectasis and broncho-
nneumonic consolidation tend to nersist, only to cause COnN-
siderable trouble later on. Hany of the radioclogical ab-
normalities found, even in guite voung children, must be
classed as chronic destructive lung disease arnl clearly

have their origin in an acute-on-chronic process stemning
from the unresolved infection. Measles has been a very
notent cause of lung disease and, in this malnourished
community, is responsible Tor a great deal of morbiditv.
Morlev et al {1967 and 1968 have nointed out that measles

5

is m more severe disease in malnourished ehildren,

‘fhe part plaved by other viruses, and related ine
fecting apents, in the oroduction of respirstory worhbidity
is unknown but presumably highly significant. Evidence
for viral aetiologv is sometimes manifest by a lack o
response, both clinical and radiologicasl, to a barrace of

broad-spnectrum antibiosis,

fime of the most time consuming therapsutic problems
in the current situation, both in rural areas én@ in hos-
nital, is the manasement of chronic sunpurative otitis
edia, Ixperience with this disease has led to the be-~
1ief thst none of the recognised Torms of tyeatment is of
lasting value unless accompanied by meticulous ear toilets
three or more times daily,., Yven then it seems that BYVIHDaT -

oplasty and non-return to the infective, flv-ridden home
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environment must follow if the child's hearing, or what
remains thereof, is to be saved, Significant deafness
from suppurative otitis media ia an increasing and rather
overwhelming problem amongst school children. In one
place half of a class of thirtvy should by virtue of their
degree of hearing loss eifher sit at the Tront, wear a
hearing aid or attend a special school for deaf ehildren,
A relationship appears to exist hetween chronic suppurat-
ive upper respiratery tract disease, destructive lung
disease and malnutirition in that children suffering from
one often have evidence of one, or moye usually both, of

the others.

Severe and extensive lung infections are hecoming
more co@mun in Central Australiam. Much of the disease is
Staphylococcal and the incidence of Penicillin resistant
Staphyleococci has risen at a phenomenal rate ovaey the‘

last five vyears.

Table TII.18 shows this increase through the medivm
of routine nasal swab cultures of new admissions to the

Alic Springs Hospital.

9 G e3 BB THE QD
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TABLE ITIT,18 Gising Tnecidence of penicillin-resistant
Staphylococous Aurens in Nasal FPlora (1955-59)
1965-66 1967-68 1949
Number of 5taph, Isolated 23 92 iz
Hesistant to Penicillin L 19 16
4 Resistance 174 Bod 894

During 1969, 93% of the Staphylococci isolated from
nasal cultures of ¥uropean paediatrie innatients were

penicillin resistant,

Rowntree {1969) found that 40 out of 41 Staphvlccocei
isolated from nasal cultures at Ernabella were Penicilline
ase @rﬂﬁmeera, and it is tempting to relate the rising in-
cidence of Staphylococcal pneumonia seen in hospital to
the now relatively ineffective use of Penicillin for this
disease in remote aress, 1t is of interest that Howntrees
found 18,97 of children under 15 vears to be Starhylococei
carriers whersas only 6% of the adults were similarly af-
flicted, Possibly, if she had made the divislon at, say,
5 yvears the percentage may well have besn higher in the
younger group, since it 1is this group from which the hosp-
ital patients in the main are derived, No doubt many of
these penicillinase producing Staphylococei originate in
hospital, and are transported to rural areas in the noses

of repatriated patients.
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The incidence of magﬁr and minor respiratory infect-
ion in Aboriginal children is enormously high., During
routine examination of any group, be it in hospital or in
a rural situation, it is usual to find several small child-
rven with apparently symptomless zcute otitis media. This
infeaction would normally go undetected, and therefore
umtreated, and probably initiates many cases of chronic
suppurative otitis media and eventual deafness. In most
groups of school children at least halfl can produce a
leose cough on demand, and amongst the yvounger, pre-school
group, although assessment is not so easy, the proporviion
with a loose cough seems even higher., In a given place
the number of children with acute respiratory infection
fluctuates widely, as it does from place to place, Uften,
during one of the freguent times when some minor respir-
atory epidemic is present, it is extrasordinarily diffiecult

to Pind a ohild not affected.

CHEONIC SUPPURATIVE OTTTIH MEDTA

’

The extent to which stviyvurative otitis media causes
immediate and delaved complications is difficult fo de-
fine. Several cases of meningitis have apparently erig-
inated in the middle ear and spread to the meninges via
the mastoid bones, and, on ocecasion, infective foeci in

ears have been suspected of causing septicaemia, Certainly
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cervical adenitie, often with abscess Tormation, guite
frequently stems from otitis media,s Apart from these

relatively obvious problems there are other aspects to

o

e considersd. Sach discharging ear constitutes a

g

nublic health hamard, especially in view of the enormous

numbers of flies avallable to transfer infective material

to utensils, food, clothes and other people,

whateverithe cause of the initial scute unper regp-—
iratory infection, once chronicity has supervensd, the
bacteriological comtent of the pus is largely gram nege-
ative rods such as Proteus species, £, Coli and Vseud-
omonas, slthough some gram positive cocedl may also ap- |
pear, When the chronic condition is well established
it is extraordimnarily difficult to eradicate, and some
degree of hearing loss develops eventually in a high

properiion of sufferers.

When it is considered that many of the preblems of
Aboriginals relate to their lack of Huropean education,
then any factor rendering the children less easy to el
ucate must be taken very seriocusly indeed. Deafness, and
its causes, are therefore highly significant morbid fag=

tors in the community in ouestion.

Generally, smaller population groups, usually those

on Cattle Stations, have less ear problems than the much
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layger, pver-crowded groups o% Settlements and Missions.
The highest incidence of chronic suppurative otltis media
is found in the infants and todcdlers on the biggest Set-

tlementse.

As for some other corditions discussed in this thesis,
data related to otic disease for the whole paediairic
groupy are renorted rather than restricting them to the

infant sge group since they ave closely related.

Tables II1.19 and IIT.20 show +the extent to which
ear disease affects under 5 year olds and school children
in relation to the size of the mopulation in which thev
iive, The incidence of chronic suppurative ear disease
is more than twice as great in some places where the paed-
jatric population exceeds 50. This phenomenon may be due
to over crowding., On the othsr hand the smaller groups
are, as a rule, more isolated, have less infectious wigite
prs and maintain a muah‘smallgr infective pool in their
own communities, KEven discases with relatively short
incubation periods cannot be maintained continuocusly in
the smallery aggragaﬁiang of people. This may really oenly
underline overcrowding as the culprit, In twe larger plac-
es, Papunya and ATeYyONnga, for which recent Tipures are av-
ailable, 4 of the under 5 year oldes have one or hoth ears

continually discharging infective material, It is neot
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surprising that up to a dozen dead flies can be removed
from such ears guite regularly, and thoroughly Flv-bleown
ears, with the middle ear cavity and the external canal
choked with masgots, are seen not wncommonly. The bacter-
ielogical content of the ear discharge is probably not
related to the original aetioclogy, but by virtue of the
predominance of the gram negative bacilli is likely te be
responsible for the chronicity and difficulties in cure

of the otitis media, Table TIII.21 shows the results of

36 consecutive ear swabs taken from April to June 1968,
More often than not twoe organisms grew Trom the awabs,

The degree to which these gérmﬁlafe responsible for dis-
ease in other systems is unknown, but Proteus and ¥, Coli |
are frequent isolates fTrom rectal swabs,., Certainly the
infected ears maintain a large pool of suveh infective

material, and the flies ensure its spread far and wide.

TABLE IIL.19 Zar Disease in Small Communities

{Less than %0 Children) 1969,

AGE NG, IN COHORT CHRONIC FAR DISEASE
0 - 5 Years Ls b {(31%)
5 - 15 Years 109 11 {10%)

& e 0 & 0 a3 %8GO
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TabLe TIT.20 Ear Disease in Large Communities

{ 50 Children or Hore ) 1969,

AGE NG, EN OO OHRONTC BAR DISTASE
e i

D - 5 Years 309 200 (66%)
5 - 15 Years S) 131 {(29.1%)

CATLE TII.21l Bacterioleogy in Bar Infections (1968)

Proteus SDBCILie8 .sccessscsssescosensss A0
B, Coli and COLATOYMS ..onsecesesssse 1O
Pseudomonas Aerusinosf seeosssesscsee 1
B Haemolytic Strentococcl cesssscssse D
Staphyloccus AlbUS cecvcsscssssssores £
Staphyvlococcus aursus cesecessecsssss 3
Klebsiella 8pecies .eseesonsssconssas &

PHOeumonoCOCOUlS sssesssossssesssssssas L

Degafness,

Significant aequired hanring loss, presumably re-
sulting largely from ehronic infection, affects up to
one guarter of 5ch001‘age children in the areas of larger
population. Unfortunately it is technically almest im-
possible to perform adequate audiom-etry in the under

5 year old group, especially in rural areas, so the
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resulte of audiometric surveys, reported in this saction,
are necessarily related to older children., Since the dige
ease, which undoubtedly causes the vast majority of deaf-
ness, usually becomes apparent in the infants it is reas-

onable to report the findings in this thesis.

Table IIT.22 shows briefly the audiometric survey
results in 945 school children during 1967=69, Tﬁe cone=
ditions, under which these children were tested, were
not uﬂcamm@nly'samewhat inadequaté. The aundiometers
used of necessity had to be lirght-weight and eminently
portable, and the extraneous noise level in the testing
rooms was sometimes high., However some allowance WAaS
made for noise and other distractions and it is felt
that the results quoted are aufficiently accurate to bhe

meaningful.

T¢ is obvious that even in emall communities deaf-
ness is a problem. The incidence of chronic ear Adig-
charge, and deafness, at the small and large population
centres are very similar and therea a%n be no doubt that
a causal relationship exists between the two.. Table
IIT.29 takes the fTigures fﬁam Teables TIT.19, IIT.20
and ITI.22 and serves to underline this parallel ine

cidence.
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PARLE ITI.22 Incidence of Hearing L.oss.

Audiometric Survey of Scheol Children in Small Commuine
ities (less than 50 Children} and Large Commumnities.

{more than 50 Children)

SYFE OF COMMUNITY

SHMALL LABGE
Number in cohort 216 729
Hearing Loss:- Unilat. or Hoderate 9 148
nilateral & Severe I %6

Total significant Hearing Loss 6% 25.2%

TADLE 111,23 Hearing Loss and Chronie¢ Tar Discharge

Relationship between Chronic Far Disease and Hearing Loss

(5 -« 15 year olds)

INCINDUNCE OF CHRONIC INCIDENCE OF STIGHIF=
EAR DISEASE JICANT HEARTNG 1,088
8mall Communities 10% 64,
Large Communities 29,14 25,2%

¢ B AV E &S ED R
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RADIDLOGICAL LUNG DISEABYT

During the latter @aﬁt of 1960 a mobile X-ray unit
visited several parts of Central Australia. Dwing to
ﬁrmbiems of transpartatién the unit used had some limit-
ations, especially in its application to small children.
Some of the films of this group are unreadable, or at
least difficult to interpret, due to the subject's resp-
irations during the required relatively prolonged exposure

time.

The survey is not yet complete but, for the purpose
of this thesis, films of an adequate and representative
sammle of the paediatric¢ population are available, ADDITOoX-
imately one third of the population under 13 vears old
are involved, and this sample includes grounps from the
places which, from clinical experience, would be exnected

to demonstrate the highest and lowest rates of abnormality,

Postero-anterior films of children 12 vears and underx
have been &xamined and those from many places indicate
an abnormality rate exceeding even that found by Maxwell
et al (1968) at Papunya. Only 60% of the whole group

were considered to be normal,

Te simplify record keeping the films were segyvegated
into three groups under the broad titles of Normal,

Minor disease and Severe disease, and where a radieclogical
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lesion was seen, the lung lobe in which it anpaared Was
noted. Some difficulty in @efininﬁ the exact logation
of several lesions was experienced due to the absence of
iateral films. In many cases more than one lebe was At e

ectad.

The films labelled "Severe ﬁiseasé” included ﬁh&mé
indicating a need for relatively urgent clinical follow-
up. Such abnormalities as lobar collapse, presumed to
be of long-standing, changes suszgestive of Tuberculesis,
both peripheral and hilar, and a rather 11l defined group,
which experience dictates must be ealled "bronchiectasis
until proven otherwise”, are included under the heading
1S evere®, This latter diagnosis, which forms by far the
most common severe situation, may variously be supgested
by erowded bronchial markings, usually basal, and mottled

or tubular opacities in the middle or lower lohes.

There are several films of children who had prev-
ipusly been diagnosed as bronchiectatic, and sent te the
' Adelaide Children's fospital, where bronchography con-
firmed the condition, A few may be interpreted as itie
dicating pulmonary tuberculous disease. tme of these
also showed a mid-thoracic spinal lesion almost certe

ainly of tuberculous origin,.

The cardiac shadow, and in some cases the pulmonary
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vasculature, invll films suggested some sort of valv-~
ular disease., Most of these films were of older child-

ren and probably represented rheumatic damage.,

Under the heading of minor disease is a protean
group, not the least numerous among which are »robably
artefact, due to technically poor films, and misinter-
pretation, due to inexperience and an overly high index
of suspicion, of real or imagined lesionsf Howevery al=
though this may be so, there is zood correlation between
independent reports by Prgfessar Maxwell, the Denartment
of Radioclogy at the Adelaide Children’s Hospital, and the
figures reported in this chapter for at least two grouns

of films from major centres of population.

Other minor changes, mostly of unresolved inflan-
ation and acute infection, are included under the second
heading. Thé line of demarcation, for example between
severe and minor basal changes, was on occasign rather
indefinite and some difficulty in maintaining a consist-
ant approach was experienced during the reading of the
1271 films. Thus strict accuracy is not claimed for
the following figures, but it is believed that the pro-
blem of respiratory disease in this community is indeed

as extensive as these figures suggest.

Table IIT.24 summarises the radiological findings
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in one third of the Central Australian Aboriginal naed-

iatric population.

Using the same criteria, for filmes taken during the
survey of 45 Furopean children living in rural areas,
there were no cases of severe ilung disease, six with

some minor lesion, and ome with cardiomegaly.

T+ is difficult to draw many far reaching conclusg-
jons from the table excent the patently obvipusly one
that radiclogical respiratory disease is excessively
common. Both minor and severe lesions show a generally
increasing incidence, steen at first, over the Tirst

four or five vears.

Although the high incidence of what amounts fto
bronchiectasis in yvoung children sugrests a congenital
hasis, the rapidly rising incidence with age makes an
acquired pathology much more likely. TIndeed it has besn
impossible to demonstrate any pathological evidence of
a congenital cystic condition at all, It has already
been mentioned that measles\is common and severe in this
group of children and certainly plavs a part in the 10
netion of chromie lung disease. %hooping cough and cyst-
ie fibrosis of the pancreas have traditionally been asg-
speimted with the »reoduction of bronchiectasis, but these

conditions are uncommon in Aboriginal children in Central

‘Australia and are probably insignificant in this situatdon.




1. Chest radiograph of a seven year old bov, showing left lower
lobe consolidation and atelectasis, and some abnormality
on the right side.

Z. Bromchogram of the same child showing extensive bronchiectasis.
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After the age of six vears there is a moderate Tall

in the amount of minor disease and a slight fall in the

severe manifestations. FPigure TII.3 demonstrates these

trends.

TABLY III.24 Radiclogical Lung Disease.

Incidence of

Minor and Severe Radlolegical Lung Disease In Age Groups

- 1969 =
SEVERE MTINOR

AGE _IN YEARS DISEASE DISEASE NORMAL TOTAL
Less than 1 3 (8.9%) b (11.1%9) 29 (B0.6%) 16
1 to=2 13 (11.2%) 39 (33.6%) 64 (55.2%) 116
2" <3 19 (15.74) 93 (27.1%) 70 (37.2%) 122
10 <b 19 {16.29) 3k (29.1%) 6k (s54,7%) 117
h v <5 13 (11.5%) hk2 (97.24) 58 (51.3%) 113
57 <6 16 (15.4%) 29 (27.9%) 59 {36.7%) 1oL
6" =7 22 (19.84) 92 (28,84) 57 (%1,4%) 111
7" 28 20 (18.6%) 24 {21.,6%) 67 (60.hd) 111
gn <9 16 {(15.3%) 20 (19.0%) 69 {65,7%4) 105
9 " <10 1h (16.1%) 20 (23.59) 51 (60.4%) 87
10 v «11 13 {(14,19) 15 (16.3%) 64 (69.6%) 92
11 " 12 6 ( 9.0%) 16 (23.9%) b5 (67.1%) 67
12 " <13 10 (11.1%) 19 (21.1%) 61 (67.8%4) 90

® ¢ ¢ 9 O 00 I I Q€
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AGE IN YEARS

Tnecidence of minor and severe radio-

logical lung disease {1969).
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the fall in incidence of severe disease with in-
creasing aze over about six vears may only be arparent,
in that some children, who develon severs destructive
luns disease early in life, in fact die during this per-
iod., At anvy peoint in time gzeveranl children with severs
hronchopulmonary disease are likely to be in Adelaide Tov
nronchograchy and possible surgery,. The thoracic surgeon
involved prefers these natients to be at least five ov
six vears old, and so at the time of the survev a Tew

children with severe disease and over siX yeaars old were

not included.

It may alse be that less children contracted severe
and chronic disease Tive to ten years ago and the incid-

ence thereof is therefore lower now in the older children,

The steenness of both curves during the first three
vears indicates that most of the rvrespiratory disease is
contracted very early in childhood, This is supporterd

by the pumber of voung natients suffering from broncho-

pulmonary infection admitted to hosnpital.

Geoszravhical Incidencs of Badiclogical Lung Disease,

The differences in incidence of radiological disease

3 -

hetween various nlaces is guite striking. There is less

i

difference between Missions, Stations and Settlements as
groups than there is between individual settlements and

y

so on, Table I1I:25 shows these variations.
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TARLT IIT:25 Geographical Incidence of Padiological

Lung Lesions. Aboriginal Paediatric Lung Disease - 1960,

Chest X-ray Survey.

&

MIELD

PLAD B nisk DISTARDL W, A.,D,
FE a5 A A=A il JLE B 258

Papunya 207 50 {14.37) éé {28,0%) 171 (55.77)
Yuendumu w6h a5 {12,9%) 59 (22.,47) 170 {ah,37)
Warrabri 194 12 { 6.2¢) 41 (21.19) 11 (72.77)
Nocker River 459 18 (28,6%) 21 (31.97) ol (38,17)
Amata 87 17 (19.58%) 24 (27.56%) 56 {52,9%)
Indulkana 76 4 { 5,9%) 26 {(94.2%) 56 (60,5%)
Ernabella 96 14 {14,.59) 75 {16.5%) by (ho,00)

Santa Toresa 184 ay (18.52) 95 {19,07) 115 (62.5%)

1271 18h (1k4.5%) 327 (25.79) 760 (59.8%)

The figures quoted for several places are falsely
low since at the time of the Z-ray survey several children
with severe lung disease were in hospital. In fact at
that time there were Five natients Trom Indulkana and Tour
from Frnnbella thus situated and so the percentage with
severe disease fTrom these two nplaces could read 11.9 and
14,0 respectively. similarly four patients from Papunva
and twe from Amata were hospitalised and missed the Burvay,

and relevant percentages should be 17.h and 21.79,
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respecitively.

Ome very intriguing Teatuvre of the ggagraphigal
incidence is that the worst affected areas are those
populated prinecipally by Pitjantjetjora and Pintupi
people, that is to say the Western Desert group of tribes.
Once again there is no anparent reason why this should be
so with respect to gamma-globulin levels and so on, 8l
though these are the tribes which tend to be rathey more
nomadic, to speak less English and te follow old cult-
ural patterns more than others. They are conseqguently
more resistant to investigation, prophylaxis and treat-
ment of ailments of their children, of which malnutrition |
must take pride of place, but respiratory infection is a

close second.

Severe Lung Disease and Malﬁutritiﬂn.

Tt is of significance that pleces with a high in-
cidence of severe lung disease are also those with wide-
spread childhood mainutrition., Table IIT.264 shows 2
striking similarity between numbers at various places
with low weight percentiles, recorded less than six

months before the X-ray Survey took place.




teographical Distribution of Severe Lung

Niseanse and Malnutrition,

PLACE WEIGHT
LESS THAN RILE

Papunya 174 27,2

Yuendumu 13.73 11.6

Warrabri 642 7.5

Santa Teressa ’18.5 i7.3

Frnabella 18,0 20,8

vMaxwell (1968) has shown that there is some rel-
ationship between Respiratory Tract Infection and mal-
nutrition and Table 111,27 gives further support to
this hvpothesis. It is evnreciated that there are en-
virenmental factors which ecause both malnutrition and
lung disease, {and incidentally Chronic HnRGT,IQE ao

the relationship between the two may be causal only

within 1limits.

5 3 ¢ 0B e 8 BB D
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ABLE TII:27 Radiological Lung Disease and MNutriition

VETIOHT PYROT

THAN 9 9 AND OVER

Severe disease 11 {120,67) 17 {12,090}

Hinor disease g (25,0%) 50 {95,27)

Normal X-ray 16 {Lh 7)) 75 (52,879}
%6 12

Since malnutrition reaches peak incidence in the
second vear of life and the respiratory infection rate
continues to rise until the fifth or sixth vear, it can
be said, considering Table ITT:27, that the malncurished
children have a higher incidence of severe lung disease
than the better nourished., It seems that malnutrition,
as expected, potentiates respiratory disease, and noet so

much that respiratory disease causes malnutrition,

No significant relationshinp between nutritional

status and minor bronchopulmonary disease is apparent.

Aetiology.

Staphvlococei and the Measles virus have vreviously
heen alluded to in this section. There is mo evidences to
suzgest that the spectrum of infecting organisms is dif-

ferent ia this population to that of any other.
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The incidence of bronchial foreign body is very low
since small plastic toys and peanuis have 1ittle place
in this society., It might be anticipated that grass seeds,
small stones and pieces of bone would occasionally become
lodzed in binnchi but if so thev come to notice very

rarely.

Four vears ago, al thoracotomy, 8 aewing needle was
removed from a two vear old's pericardium., The neadle,
whiech fell in two on being handled, had apparently lodged

rae and Tound

in the Middle lobe via the bronchial passas
its way, causing enroute an extensive middle lobe pneu-

monia, into the nericardial sac.

Ingestion of wvolatile pydrecarbons is a fairly im--
frequent cause ol respiratory problems, which may allovw

opportunistic bacterial infection and chronicity.

Speeific baét&rialﬂgic&l categorisation of pulmonary
infection is difficuli, time consuming and uvsually unnec-
essary, since a broad classification can often be made
on clinical, historical and radiological grounds.

Table TII.28 summarises the sipnificant ecultural findings
in 100 consecutive positive routine nasal swabs taken on

admission to hospital. ‘The nrependerance of gram posii=

ive cocci, in particular Streptococcus Pneumoniae, is

not unexpected but there is a relatively high number of
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such organisms as L. Coli, Protens and Pseudomonas
species, This is not really surprising in view of the

content of ear discharge.

TARLE TII.28 Nasal Flora.

Aboriginal children in the Alice Soprings Hesnital {100

Consecutive, positive culiures - 1969 ).

PREDOMINANT ORGANTEHM NUMBER OF CASES

Pneumococcus 62
. Coli, Proteus, Pseudomonas ete. 15
“taphylococcus Aureus 12
Alpha Haemeolytic Streptococcus )
Klebsiella species L
N, Catarrhalis 2
Monilia | 1

i00

The antibiotic sensitivities of these micro-~
erganisms in vitro are generally as expected with two
exceptions., The first, which has already been discussed,
is related to the rising incidence of penicillin resist-
ant Staphylecocci and the second an apparent resistance,
also to Penicillin, developing iu the Alpha haemolviie
Streptocoeci. OFf the Tour Alpha Streptococci mentioned

in Table TIT.28, two showed in vitro resistance to
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penicillin, In order to delineate this unexpected find-
ing the yeports on 21@Aﬁhrﬁat swabs From the same group
of patients were examined, The results are shown in
Table TITI.29., No definite clinical evidence of in viwve
resistance to Penicillin by @heﬁevﬁtremtagacai is avail-
able, but it appears &ignificamﬁ, that, during the same
period, only twe of the forty-three Alvha haemolviic
Streptococel isolated from Purepean patients of the same
age group showed this in vitro resistance, Further study

on this subject is currently in progress,

Traditionally the Alpha Streptococei are considered
to be "normal® pharyngeal residents and only capable of
causing disease by direct extension, as in paranasal
sinusitis. Cases of Alpha Streptococcal endocarditis
have been reported not infrequently, and since the op-
erative factor here is anparently prior damage to the
ecardianc valves it mav hée nossible that other organs,
previously damaged by another infection, could become
colonised by these organisms and chronic suppuration
ensue. The middle ear and ectatic bronchi are pariic-
ularly prone to chronic suppurative disease in these

Aboriginal children and neither is far distant from the

throat.

There is reputedly a causal relationship between
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suppurative bronchiectasis and chronie parenasal sinus-

4

tim, Ceveral children have demonsiraterd onanue sinuses

&

on ¥-ray and a chronic nurulent rhincerrhoea, and cert-

2inly destructive lung disease is commen, but at present

¢
@

the group with radiclosical evidence of sinusitis is too
small to warrant any definite conclusions as to gpusal

relationshins in this situation.

apy TI11.29 Pharynegeal Flora, Throat Swabs of 218

Aboriginal Children under 5 vears old., (1968 - 1969}

Alpha Haemolytic Streptococeil 78
(sensitive to Penicillin in vitro)

Alpha Haemolviic wipreptococal =21
{resistant to Penicillin in vitro)

sionilins 25

Beta Haemolvtic Htreptococcoi 1h
(sensitive to Penieillin in vitro)

PRneumscocecus it
Haemolytic Coliform g
Klebsiella species 7 &
Proteus 3
¥, Catarrhalis 1
Staphylococcus Aureus 1

218
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SUMMARY

Whatever the intar—réla%immships hetwaen chronic ear
infection and destructive lung disease prove to he, it
is clear that these two conditions are highly gignificant
causes of morbidity in Aborizinal inTants and children,.
fgth are very much more common than in the white popule
ation and the highest incidence ocours in nlaces with

iarge population aggregations,

There appears to be a potentiating interaction be-
tween malnutrition and severe lung disease, but as yvet
no such relstionship between nutritional status and

chronic ear disease is apparent,

Chronic suppurative otitis media is a notent cause
of sigmificant hearing loss, which is of wvital jimpori-

ance in view of the rreat need fTor sducation,

The aeticlogy of both severe lung disease and the
suppurative ear condition 1is closely related to environe
mental factors, as with other infective conditions af=
fecting infants and children. Overcrowding seems 1o be
important, both in the sense of family sleseping units
and of large compmumities, and its deleterions affect ig
traceable once again te moor hygienic practices, arxl lack

of understanding,
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Anocther important facter, emerging during the past
five vesrs, is ithe riﬁimgiimﬁiﬂana@ of venicillin resist-
ant Staphylococci., Medical workers in raral areas often
have no effective antibiotics against such orgenisms and

this may account for the inecrease in severe lung disease

seen in nospital,

Mensles has been an imnortant cause of severe lung
diseass, Use of "Koplivac® vaccine may, in the immedw

iate future, render measles insigniticant.

MALNUTRITION

Malnutritien in voung children is one of the prifn-
cipal health problems in Central btustralia, Tt is dif-
ficult to make the publiec, eapecially the fund control-
lins administrators, realize the extont of the problem,
“p often the physical sipgns in a malnourished child are
nonspecific and may pass quite unnoticed by untrained
personnel, For example, unless the weight of a small,
apparently healthy, 18 month old child is comnared to a
standard weight chart, he could pass for a well-nourished

10 manth old,

The type of malmuirition common in this area causes
delaved itooth eruption, slowed hone development, and s0
on, which makes the individunal appear younger than he iz

and easier to label as well nourished at first sight.
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Yorkers in other countries {(Jeliffe, 1066) have
pointed out that high mar%a}ity rates at particular age
periods can be used as indicators of certain tynes of
malnutrition., Although there iz clearly a close velat-
ionship between malnutrition and mortality, the variable
incidences of the other big contributors to mortality,
sneumonia and diarrhoea, at different ages, make the

relationshinr a little indistinct.

The level of childhood malnuirition in a community
is an excellent public heslth index {(Kirke, 1949}, The
syndrome of malnutrition may be contributed to by many
factoers other than intake of mutrients. Such biological
variablrs as birth order, itwinning, parental size, en-
vironmental considerations like climate, socio~econcmic
level, infective snd marssitic illnesses and even ﬁm@tm
jonal deprivation (¥Whitten, Pettit and Pischhoffe, 19692)
may all produce their effect on growth. In the psst
when the infant mortality was 250 ner thousand live births
it was probably an indicetion of malnuirition in this ape
group but now morbidity is of increasing importance and

is initricately tied to malnutrition,

Claseification of Malnutrition.
Brordly aspeaking Malnutrition mey be defined as a

pathological state arising from relative or absclute lack,
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or excess, of one or more essential nutrients.

Malntrition ean generally be divided inte four
tvpes, each of which may be clinically cbhviocus or may
only be detceted by hioschemical cor physiological tests.
The four types except the first and the last arve by ho

means mnutually exclusive.

(1) Subnutrition results from inadequate intake of
food, usually cover a long periocd., Harasmus
and Inanition ars terms used Tor the savere
forms of subnutrition, and Starvation im-
plies an almost complete lack of Tood, nrod-

ucing acute subnutrition.

(1i) Speecific nutritional deficiency results from

relative or absolute lack of a single nutrient.

{iii} Tmbalence is the state resulting from disoro-
poriion amons essential nutrients with or

without deficiency.

{(iv) Overnutrition resulis from excessive caloric

intake, usually over an extended period,

Tt can be said that melnutriition of any sori inter-
feres with normal growth. Thervefore an assessment of
infant and teddler growih patierns will suggest the nut-

ritional status of the group and hence provide an index
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of its morbidity load (Kirke, 1969),

There are many more specific ways of assessing nut-
rition than merely measuring a few simple wﬁysical DAL B
meters and comparing them to standard charts, however
for the health worker in vemote areas meny sophisticated
methods are precluded by time, expense, distance, lack
of trained personnel and non-acceptance by the community.
Some of these more complex tests have had limited use
in this area, but have nct been found suverior to simple
anthropometry. Needless to say, specific tesis are>9§ten
necessary to delineate specific deficiencies, but basic
srowth screening by relatively untrained persomnel, at
least brings to notice patients who renuire Turther in-

vestigation,.

The most common type of malnutrition in the Central
Australian Aboriginal community is Marasmus, occurring
mainly in the first eighteen months of 1life. A similar
picture exists in Chile, but in genersl it is in con-
trast to the situation in many other developing regions
where Kwashiorkor is common and occurs in the l-I vear

old groun,

In the local situation malnutrition is more closely
related to worbidity and wortality in the Tirst and

second vears of 1life, rather than later.
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simnle subnuirition produces no nathosnomonic olin-
jeal or biochemical lesions ewcept for the leoss, or lack
of zain, of body mass. In practice of course the sit-
uation is rarely simple, as seversl snecific deficlienc—
ies and possibly some infections are sunerimposed, The
lack of charactariétic sirns in Marasmus Serves to stress
the importance of nutritional anthropometry in early

diagnosis in this condition.

sssessment of Nutritiomal Status.

The lack of characteristic clinical siens in under-
nutrition has been siressed, although, obviously, advanced
Marasmus Droducses a recognisahle cliniecal picture., It is
the less severe, albeit serious, degrees of the condition
whiech need recognising early if lives are to be saved and
therapeutic problems simplified, Physical examination
remains an important part of general nutritional assess-
ment, Other parameters such as Haemoglobin, Protein and

Ascorbic Acid are dealt with as gapecific deficiencies.

Physical Bxamination.

The full blown clinical picture of Marasmus could
almost equally well be applied to some children with
severe congenital heart disease, fibrocystic disease and
a0 on. However the syndrome as seen in Central Australia
is suffiniently distinctive to warrant descrintion.

Wormally anthropometry would be included as part of the




1. Twenty month old bey with 2. Same child after several
BEVEYE pArasnus. waeks of adsguate nutrition.

3. Dry, brittle and patchily depigmented halr seen inm
painvtritien.
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part of the general physical examination, bui, owing %o
its vital importance in this situation, it is discussed

fully in the next section,

First impressions, on examination, are of wasted
muscles, sunken features and leoss of adipose tissue.
Oedema iz not present alithough it mayv develop very
easily and rapidly following injudicious intravenous
fluid therany. Often the head appears overlarge in re-

lation te the trunk and the limbs inordinately skinnv.

The more obvious signs may be classified as ecto=
dermal, psychomotor and psychological. Gomez et al
(1954 ) described "advanc@d malnutrition svyndromes” which
in many wavs resemble the situation being described,
There is considerable wvariation regarding which of these
aspects appears most prominent, but usually all are

present,

a. The Ectodernmal signs include dry, wrinkled skin,
lack-lustre hair and brittle, cracked nails. The "flaky
paint" dermatosis associated with protein deficiency is
not seen in the Central Australian children, although
rarely a rather immature fovrm of the "flag sign® is

seen in their hair. This sign comprises bands of de-
pigmented hair, presumably corresnonding to periods of

severe dietary lack of protein, and possibly other
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nutrients,

Ome other physical Tinding, very commonly seen in
Aberiginal children and sometimes thought to be a man-
ifestation of malnutriti@n, is the "Mongolian Spots®,
These slate~b1ua, sharply demarcated areas are present
over the buttocks and back in over 759, of Aboriginal
babies at birth and remain visible for up to twelve
months or more. Despite their name these spots have
no anthropological significance and are not related to
scorbutic or other nutritional bleeding tendenciles, oy

to trauma of any kind.

5. The Psvchomotor sigmns are primarily related to delay
in achieving behavioural milestones. There is consistent
failure to sit, crawl, stand, walk and talk often uniil
many months after the expected ages. Lack of stimulation
is preb@bly partly resnonsible for this backwardness,
esvecially in long term hospital inpatients., The Aborig-
inal mothers have no understanding of measuring time, and
can never supply ages for their children, The develon-
mental milestones are not eagerly anticipated at certain
ages, as they are in the white community. Thus the mot-
ivation to stimulate the onset of these skills is partly
absent, particularly at what white peonle feel are ap-

nropriate times.




Despite the foregoing it is clear that children
with poor growth achievements also lag behind their

better fed peers in these other ways.

¢, The psychological chamgea are less specifiec but
non-the~less very real and can contribute additionsl
problems to an already difficult therapeutic exarcise.
The primary psychological difference between the maras-
mic and the well-nourished child aospears in the attitude
to their immediate environment., Unlike the normal in-
fant the undernourished one shows a marked inﬂiffe%@n@s
te his surroundinge, This is so even in the vlder child-
ran aﬁ& an ocecupational therapist’s task is made more

difficult thereby.

Irritability and nrolonged anﬁxaxia are other
prominent features of the condition which can be con-
sidered as psychological changes. The latter is some-

times very severe and may last for many veeks,

The pot-~belly is often ouoted as a sign of mal-
nutrition. In the children with Inanition in Central
Australia the abdomen tends rather to being scaphoid
and it is only after some davs ér weeks of treatment
that it fills out and could warraﬁt the description

pot-bellied,
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Although an autepsy ean scarcely bs considersed as
part of physical examination, it is of interest that the
liver has invariably demonstrated some degree of fatty
change in children who had growth retardation nrior to
death, It is also f{rue however that these same child-
ren had almost alwavs suffered from some form of velat-
ively severe infection, often chronic, and this may
have caused most of the liver changes, Some descriptions
of Marasmus ai%%@‘that the liver is free of faity change

(Gogalan, 1967 ).

Anthropomemetyry and Pereéntiles.

Thé need to commare weishis and heights with stan-
dard charts has been mentioned. Tn this Aboriginal com=-
munity it is difficult to define a atﬁnﬁar& of reference
since a statistically adequate, healthy, well-fed groun
does not exist, and exact szandérd& are impossible to
prepare (Kirke, 1969)., There secems little point in man-
ufacturing mean growth curves for unhealthy communities
unless thev be designed only as vecords of the situation

at a point in time,

In the gener:l Furopean community there is a trend
towards heavier and taller people which may render old
stondards obsolete, Overfeeding is becoming a more gen-

eral feature in the white nopulation, a8 is improved
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infective disease control, so that in view of the rising
incidence of obesity, arterial disease and so onj it may
eventually become necessary to have "desirable" growth
charts (Jelliffe, 1966). At the present time this dis-
cussion is rather academic when related to Aboriginal
children, since their pressing need is merely for some
simnle and acce@t&bl@‘grawth sténdardﬁ for use in the
diagnosis and prevention of malnutrition, in varticular,

subnutrition.

Although there are no statistically significant
groups of elite Aboriginal children, there are scattered
individuals and small zroups whose environment is suverior
in some respects to that of their peers. These ehildren
achieve "normal” growth patterns accerding to the Cauec-
asian Standards prepared in London {Tanner, 1958}, Boston
(Stuart, 1959) and Melbourne {Dale, 1957). Figure IIT,h
compares the distribution of weights Tor age, as percent-
iles, of 48 children, 0-2 years old, who live on cattle
stations where the infant feeding is not suvervised, with
31 children of the same age whose feeding is overseen by
someone with nursing training. In the first group only
8 {(174) of the weights are above the Caucasian Median,
whereas in the second, 17 {55%) are above it., The tweo

historsrams show a great difference hetween these grouns.
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Whether or not, in the unlikely Utopian situation
of all Aboriginal children becoming henlthy and well Ted,
their "normal® srowth patterms will be similar te the
white standards, is immaterial at this time, The fact
that some of them can, and do, aéhi%v& these standards
implies that there is no mnderlving genetic or biolog-
ical reason why most of them should not de so. Addition-
al weight to this argument 1s nresented by the fact that
the under six month old, Pully breast fed group adhere
closely to these internationally accented standards.
This suggests, since after six months of age there is
commonly a divergence from the growih pattern established

earlier in 1ife, that there is an acquired lesion.

In Central Australia the N.T.M.S, Bural Health
Section has for some yvears used infant and toddler long-
itudinal weight cards with the Caucasian medians marked
on them. As many children as possible in remoite areas
are exasmined every six weeks and their weights recorded,
As an adjunct to these cards, the nercentile svystem has
hesn introduced as a more accurate means of detecting
deviations from normal growth patterns. Any ohild whose
weipght falls outside the range expressed by the Jrd. to
the 97th. percentile is rezarded with suspicion, and,
certainly if on previous occasions, the weight was within

this range, the child is admitted to hoespital for
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WEIGHT PERCENTILES

FIGURE ITI:4 Weight distribution by percentiles

of 0 - 2 yvear old children whose feeding is (A}

supervised and (B) not supervised by a trained

nurse.
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investigation. The Jrd, sercentile, which corresninds
roughly to B0% of the median value {or to two standard
deviations from the mean of the Tnormal” manml&tio&},

has come to be regarded as the borderline between mal-
nutrition or high risk and better nutrition or lower
risk., The exception to this rule of course is the child
whose weight is established, say, on the 75th. percentile
curve and then deviates to say, fthe 10th, percentile, He
is in as much danger, and is nrobably as badly nourished,
as the one who drops from the 10th. percentile to below

the Prd.

Since this approach has been taken, and the growth
range expressed by these standards accepnted as desirable
for Aborigzinal as well as white children there has been
a dramatic fall in wmortality. T+ menns however that the
paediatric wards in the Alice Springs Hospital are ohiron=
ieally over crowded, which in itself provides hazards of

eross-infection and S0 01,

The anthropometric method of sereening communities
for malmatrition is very satisfactory nrovided there is
strict adherence to the adages that "any child whose
weight (or height) deviates significantly below the
percentile line on which it fell when last measured,

must he Ffurther investigated". In this way very Fow
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children with any form of malnutrition are missed,

During the period under consideration a great number
of anthropomeiric nuitritional data have been collected.
Many of these presented here ave from work previously

published (Eirke, 1969)}.

Growth Bates,

The heights and weights of 870 full bleood Aboriginal
children were classified according to age groups and Der-
centiles using the tables frem Londen {Tanner, 1958}, An
example of such a chart is shown in Figure III.5. Histow
grams were drawn to express relative representation in
percentile groups. Theses are reproduced as Figures
ITI.6 and ITL,7. Pigure 1II.9 is a schematic mnormal
histogram fer comparative purposes, It can be readily
appreciated that in the Tirst six months of 1life both
height and weight are distributed "normally"., However
some factor or factors, interferes with the growth pat-
tern established early in infancy and between 6 and 24
months an increasing over-presgentation in low percentile
groupings bescomes apparent., In the 18 = 273 month olds
41.,5% are below the third percentile for height and 25,5%
for weight. During the snsuing three vears there is a
rradual improvement, which is due paritly to the oldey
child's ability to Feed himself and partly to a high mor-

tality in the low weight for-age infants and toddlers.
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PIGURE ITIX:9 Schematic histogram dis-

tributed evenly about a median for

comparative purposes.
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FIGURE III:6 Weight for age distribution by percentiles {O - 29 Months).
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FIGURE TIT:6 Weight for age distribution by percentiles (2 -~ 5 Years).
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Throughout these chanses the respective histograms Tor
peight and weight look wery similar in the variour age

ErOUDSs.

Head circumferences were measured at the same time
as the other parameters and the relevant data are prese
ented, in the same way {Pipgure TIT.8) and similar trends

are apparent.

The cause of the abrupt and marked deviation from
expected growth patterns arcund six months onward is
clearly nutfitiwnal. T+ has already been established
that the incidence of the common infective illnesses is

j

high well before the growth aberrations occur, Thus al-

though these diseases may play a nart in the nroduction

factor is primerily to blame.

It is well known that breast milk ceases to be ad-
equate Tor normal growth atter about six months and some
sort of supplementary educational diet i® necessarv.
Very few Aboriginal infants receive sufficiert, if anv,
extra food, often until such time as they produce teeth
and can manase some adult diet, It is not at all un-
common to see two vear old children weighing less than
they did at six months {nhgtograph}. Further supnort

te the idea that undernutrition is bebhind the abnormal
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growth situastion comes Trom the rapid rates of weisght
gain of many children in hosndtal., Fizure TIT:10 shows
several of ithese gains relative o the 50%th, percentile
line, and it is guite obvious since the children were
fed basically only a "normal® white child'es diet in hos-
pital that they must have besn eating 2 pood deal less

at home,

Bometimes Abhorigzinal women breast feed their child-
ren well intoe the second and even third vear of 1life,
and it is probable that the minimal nutrition derived
thereby keeps these children alive but not growins.
During the study periocd it wass very rare indeed to see
an infavt, on his home ground, being fed anvthing but
breast milk and an occasiomal tin of prepared bkaby food,
In some places adequate foods Tor infant feeding are
available but the wherewithal Tor their vpreparation and
understanding of the need are lacking. HManv of the nat-
urally occurring foods, or parts thereof, would no doubt
be suitable for educational diets, but there arse often
cultural plocks which preclude their use. An exzamnle
of this aspect of the problem is kangarco brain. Des-
pite its proven value as baby food, it is usually re-
ﬂarvéﬂ for the old wmen and even thev may eat it only
having first consumed the ears and the eves., It is said

also that certain parts of the goanna are sufficiently
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PICURE III:10 Representative weight gains achieved

over short periods by hospital inpatients.




soft ang nourishing to have been used for infants, Bl
though no evidence of this custom atill annlying has
been Ffound in Central Australia durine the last fTive

VEAaTS o

The most important basic consideration in the Tield
of infantile malnutrition is the lack of appreciation by
the mother of relative Tood values and the need for
supplementary diet in infants. Tven the adults them-
selves regard a full stomach as indicating an @d@ﬂﬂﬂt@
fead irrvespective of the type of food consumed. “his
means thai the sorts of diet avaeilable for small child-
ren in the camp situation consist largely of chean,
easily prepared and filling things 1ikeé bread, damper,
tinned beef, jam and tea, Vast awmounts of white sugar
are consumed in black ftea by both adults and children.
This sort of diet may be supplemented to some extent,
depending on gzographical and other factors, by protein-
aceous "bush tucker" some o7 which could be of value to
small children but its availability is inconsistent and
its preparation inappropriate in the extvreme, In nlaces
where the mothers can be encouraged to use high protein,

prepared baby food the problems are less sSevers.

Apart from any other considerations, the earning

power of an average Aboriginal family is insufficient to
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nrovide fTor proper food and clothing, even if the parents

had the knowledre and motivation to mak

There seems little possible doubt

cidence, pariticularly among some ZeOgTa

physically stunted children is a direct

level of undernutrition,

ITneidence of Poor Growth.
There is now a zreat deal of evide

that malnuvtrition, as assessed by growt

e such nrovisions.

that the high in-
vhical groups, of

measure of the

nece to surgest

h paramelters,

occurs amonzst Aboriginal childyen throughout the Uom-

monwealth {Jacobs, personal communiecati

ons Jose, 1969;

Kettle, 19663 Kirke, 1969; Maxwell, nersonal communic-

ation: Propert, Edmonds and Parsons, 19

These studies have produced Tigure
marked on the map (Figure IIT.11). The

sented their data in different wavs but

68).

s from the noints
authors have pre-

desnpite the wide

variations in location and reported infective disease

spectrs, there is a notable consistency in the incidences

and degrees of growth failure. The gre
growih rate after six wmonths of age is
studies and there is general azgreement

undernutrition.

Table IIT.730 shows the percentage

ralian children with weights, heights,

atly diminished
comnon to all these

that its cause is

of Central Aust-

and head circum-
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ferences below the 3rd, percentile., The children un to
five vears were exomined in 1968 amd the other ones in

1969,

TaBLE 111,730 Incidence of Low Percentiles

PEE

CENTAGE LESS THAN
WD, PEROINTILE
AGE MO, EXAMINED
WEIGHT  HEIGHT  HEAD SIZE

0=5 months 13 1h 9 118
6«11 " 15 25 13 96
i2-17 * 21 30 i3 110
18-23 v 26 Lo 16 79
2-73 vears 17 931 15 188
Feli " 15 iz 9 159
hes v 14 1z 8 119
5-15 " 10 5 5 560
0=15 vears 14 i3 9 1410

Similar Dvarrepre@entétien in the low meréemtilaﬁ
occurs in the three parameters, and in each it reaches
s peak in the 18 -~ 279 month old group. These hizh ver-
centares would have been even higher had not the enorm-
cus infant morislity affTected mainly children in the

lowest percentiles.
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FIGURE IIT:11 Areas in which Aboriginal child-

hood growth patterns have been investigated by

various workers during the period 1964 - 1969,
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The marked imnrovement in each parameter from the
age of two vears onward is paralleled by steen decresses
in the incidence of infective diseases {previously dis-
cussed ) and death rate., Thus selective mortzlitv has
1ittle to do with the trend of growih pavameters to-

wards more acceptable levels in these older children,

At two vears these children generally have encugh
teeth to cope with a diet of meat, vegetable, fruit and
80 on prepared fTor adult ecnsum@tian. Boughly at the
same age independant wmobility is esteblished and the
individual becomes more articulate in his demands for

food, These Tactors all make for improved nutrition.

Helght is a more sensitive index than either of the

other parameters, sdénce the percentage of heights less
than the 3rd, percentile rises and falls wmuch further
and more rapidly. However when considering an individ-
ual child weight serves as a better criterion of health
as it is much easier to measure, and it r@flectﬁ &L
atively acute illness immediately., VPor example it i=s
far more valuable, clinically, to know, at the time of
examination, that a child bas lest 1.5 Xgm. than to
wait three monthe to see ifT he has stopred growing in
length or head size. This exawple again stresses the

importance of maintaining longitudinal weight records.
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The huge change in representation of low heighis
for aze is related to retarded bone development in ine
fants and toddlers. Theses bony changes are discussed in
the next section, since they represent another avenue of

nutritional assessment.

Radiocgraphy.

Greulich and Pyle {1959) state that radiogravhic
study of selected skeletal areas provides a more reliable
sssessment of a child's develomment than can be derived

from height, weight and age.

It might be argued that calcium iack and/or protein
deficiency generally produce the bony éhaﬂge, which there-
fore should be more properly consiitute a aspecific synd-
rome snd be considered as such. Many other factors can
produce retarded bone growth and beony immaturity, in-
cluding simple undernutrition and severe infection, so

this subject is included under the broader heading,

Unfortunately the maturation of the skeleton is a
more valid guide to an older child's development than to
that of an infant. IHowever, despite the relatively wider
physiclogical range in the bones of normal infants, there
is some correlation between retarded bone aze, height age
and weight age, in malnourished babies. These ages are

calculated from a standard growth chart. For example a




child weighing3 Kg. would have a weight age of 7.5 months

since at this age, B Kz, falls on the 50th. percentile

line.

Radiography of varicus skeletal areas as a screening
procedure for infantile malnutrition in remote areas has
serious limitations. The machinery and other ecuirment
such as genserators, dark rooms and spare caseties are
difficult to render sufficiently mobile., Thus such a
grﬂfact, especially since it would have to be freguently
repeated, becomes very expensive. The techniogue is, of
course, used during inpatient assessment and the results

of a study of one group is reported in this section,

Tn addition to radiological developmental criteria,
which depend largely on the appearance éf hone growth
centres, other information is often available., The
chanses of Rickets and/er Scurvy may he anparent, but
of more seneral significmnce are DoOOY mineralisation and
1ines of increased density, often seen in films of young

children with nutritional deficiencies,

During 1968, 34 children had radiographs taken of
appropriate areas, usually knees and wrists, in order to
assess bony development and the incidence of deficiency
disease, The ages of this group ranged f{rom aix months

to eleven yvears.




In general the films were within normal limits, but
a few of the older childwren had slight widening of the
epiphyseal plates of the distal femur and proximal tibia
and of the epiphyseal zones of the distal radius and
ulna, rhese findings sugrested mild Rickets but were
only minimally outside the mnormal ranges {(MecCoy, 1970;

personal communication),

Many of the films of the vounger children showed
transverse lines of increased density, or growth arrest
lines, in the metaphyses of the same bones., These nre-
sumably represented episodes of intercurrent illness be
it nutritional or infective., 7The lines are saild to ap-
pear particularly commonly during re-alimentation of
malnourished children. EBeveral fadiagraphs had the av-
pearance of generalised loss of bony density, and in
some there is mild white line formation at the metaphyses.
This brought to mind the possibility of early Vitamin C
deficiency, although no example of florid Scurvy occurred

in the whole series,

The bone apges of these ehildren {ﬁraulich ard %Vle)
were ealculated and compared to chronological age and the
anthropometric ages already described., Figures TIT.12,
ITIT,1% and IIT.14 show auite clearly that there is a

closer relationship between bone ase and chronological




173

age oy height azge than a composite anthropometric age
comprisineg a third of the sum of the height, weight

and head ages.

Although the growth arrest lines were very common
in the Ffilms of the voung children, they were notably
absent in the older group. This ﬁmﬁ@éﬁﬁﬁ that either
the diseases causing the appearance of such lines were
not 80 common seven to ten vears ago or that the lines
tend to disappear with increasing age. Garn, Silverman,
Hertzog and Rohmann (1968) indicate that once nresent
these lines tend to p%r&isﬁ'inta adult life. It may be
that this situation is explained hy the previous high

mortality and the small size of this series.

No relationshin could be discovered between retarded

bone age and the incidence of 1lines of increased densitv.

Radiography of developing bony areas then in general
provides a good deal of information and may wirtually eX-
clude some specific deficiency syndromes. As a means of
assessing physical development it seems that simnle height
measuremsnts ﬁrﬂviﬁe much the same index as bone age, and
so once again there is no nlace for using the rather com-

plicated radiographic technigues in remole aveas,
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Cvitology.

The differental unptake of stain by buccal enithelisl
souames has been used as an indicator of poor nputritional
status due to protein-calorie deficiency (Squires, 19453,
The technicue depends on the distinctive cdlaurs sxhib=
ited by cernified and non-cornified cells when exposed to
certain stains, and that the proportion of non-cornified
cells has a relationship to the level of protein-calorie

intake.

As a screening method in putritional surveys, this
techniaue, since it involves arduous, although relatively
unskilled, staining procedures and microscony, is too
time consuming to be of practical value in remote areas.
However to test its relevance to the local situation,

25 smears were taken From a randem group of children at
Papunya in 1968, The age range of these children was

L - 90 months and relevant anthrovometric data was col-
lected at the same itime. This study was preceded by
several weeks of perfecting smearing and staining tech-
nigues and tediocusly vepetitive cell counts to ensure
sufficiently reproduceable vesults. The stzinineg method
used was a single stage process described by Gurr {1962},
omitting the preliminary haematoxylin which the original

"Shorrs' Stain" {1941) for vaginal smears included.




The voung non-cornifisd cells stained green throughe

[53

out, and as the cell aged the nucleus becems darker. The
cytoplasm, initially pale, clear green, Was gquite often
stippled, and as the cell aged it became oranze-brown.
ETventually the nucleus faded and the cell disinteszrated.
Souires {1?65} claims that cvitoplasmiec stinpling iz seen
in smears Crom marasmic patients, and that the sounmes
mature more rapidly than normal in cases of protein-
calorie deficiency. Thus the propeortion of young, green

stained cells is lower in poorly nourished children.

During counting, the nuclear colour of between 200
end 500 cells was noted, and an assessment of the incid=
ence of cytoplasmic stippling made. Only single cells,
and clumps of yp to three cells, were inelwled, %ach
slide was counted three times and the Tigures reported

are the mean of the thrase.

Table ITT.31 lists the percentage of non-cornified
cells in relation to the presence or absence of signif-
icant stipnling, and the weight percentiles of the 1

Papunva children,

In this series no relatiomnship could be found be-
tween low weight percentiles and a decreased number of
non-cornified bucecal scouames, There was howsever an o=

vious, but inconsisient, association hetween low weilght
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percentiles and the presence of stippling in the ¢yto-
plasm, FEven allowing fov discrepancies in staining
technimue, variable time intervals between Ffixing and
staining and probably inconsistent smearing it appears
that Puccal Smears do not have a notential avplication

to nutritional zcreening in Central Australia,

FECICIE SE S A I




TABLE

Ti1.%1 Buccal Smears and Poaprcantiles

PATIENT

NUMBER CELLS
1 3.8
2 5.4
3 11.0
b 69.4
5 32.2
6 10,8
7 .8
8 13.8
9 11.6

10 2.0
11 1.8
iz 0,8
13 1.0
1h 0.2
15 1.0
i6 2.5
17 0.6
18 1.0
19 55,6
20 0.6
21 71.8
22 21.5
23 h,2
24 12.6
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SPRCIPIC DEFICICNCIES

The point that most of these gpecific deficlencies
cen be used as indices of zeneral nutrition has already
been made. However, since they produce specific avrel-
romes which do not necessarily directly affect body mass,

they are considered as distinct lesions,

Haemogzlobin,
Dietary iron deficiency is the commonest cause of
gignificant anaemia in Central Australia whereas, Ture

ther North, Hoockworm infestation takes precedence.

The common haematological picture in the infanits
and yvoung children is one of a relatively mild, hypi-
chromic, normocytic or microcytic anaemia associated with
a normal or slightly low haematocrit level, Usually the
erythrocvte count is within expected limits. The sed-
imentation rate is often high, which phenomenon has bsen
found elsewhers in asymptomatic Aboriginal Children
{Jose, 1969). In the groupn under conasideration various
infections, anaemia and radiological lung disease were
so common that raised sedimentation rates would not be

unexpected.

Laboratory fecilities in Alice “prings did not
allow for such estimations as Serum Iron and Iron Bind~
ing capacity, however during 1966, 16 sera from children

with haemoglobins below 10gm. per 100 ml, were sent to
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4delaide for Iron esssnyv. Fach was reporitsed as coniteaine
ing significently less than Simeg, of Iren per 100 mis,
of plasme. Since hyponroteinsemia is uncommon, and serum
Tranaferrin levels are generally normal or even a little
high {Penfold, 1969, personal communication}, the possib-
ility of some sort of protein losing enteropsthy causing
iron deficiency is rewote., ¥Fven the nhiiéren with guite
severe anaemia have low reticulocyte counts, which suge

gests a depleted irom siore

Generally the patients with low Haewmoglobins respond
rapidly to Iron administration and produce a marked retic-
uloevtosis, although very often much larger doses of Iron
than those recommended for well nourished Caucasian child-
Yen are necessarv. Presumably a large proportion of the
Iren administered puves to replenishing body stores, Cert-
ainly children recovering from malnutrition, particularly
these on specialised diets, have a greater demand for Iron
than nermal, It is common to see a child, admitted fo
hospital with marasmus and a relatively hisgh haomoglobin
level, become progressively more anaemic as his nuitrition
improves, This phenomenon has been revorted from Uzanda
in children with Kwashiorkor (Trowell and Simpkiss, 1957},
although in their case blood itransfusion is often neces-
sary, The children in this situation regquire enormous

amounts of parenteral iron, Tregusntly more than five times




the dose recommended by the manufacturer Trem the begine

ning of their treatmeni.

Tn remote areas there is great difficulty in ensuring
adeguate dosage with oral iron prepavations and the Lend-
ency is to use iron dextyran {Imf@r@n) by intramuscular

injection instead.

Oecasionally Felic Acid deficiency occurs and come=
plicates the situation, This again is a dietary factor
and oral Folic Acid given econcurrently with the Iren is
effective in correcting the anaemia. 7The main problem
being of course, to convince the parents of the child
that he needs the "little vellow pills" for many months,

and thus prevent a recurreance.

The folate deficiency is usually suspected when two
adeauate courses of intrapuscular iron have Tailed to
achieve satisfactory resulis, Normally folie aclid is
given arbitrarily in this situation, unless the patient
is in hospital, when a blood Tilm may show some macyo-
cytosis to suppori the diagnosis., Again in 1964 some
blood specimens were sent to Adelaide at various times
for estimation of folate activity and vitamin B12 levels,
as part of the work up in five cases of macrocviic ansemia.
Hone marrow examinations were also performed. The resultis

in all five cases were conclusively in favour of folic acid
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deficiency, and there was no evidence of B12 lack, This
is a very small series, but similar pictures have emevred
in several patients sent to the Adelaide Children's Hos-

pltal (Ino.) for orimary conditions other than anaemia.

Other causes for anaemia have been seen from time
to time. Probably the most significant cause, after Ivon
and Polic Acid lack, in severe and/or chronic infection,
Generally this is an JTron deficiency anéemia too alithough
haemolysis can occur in some streptococcal diseases and
septicaemias, The high incidence of chronic lung disease
and other infections in remote areas has been discussed.
Even in the areas with the highest infection rates the
anaemia can be controeliled by administration of iron, so0
possibly dietary restrictions are as imnoriant as infect-

ion itself in the production of low Haemoglobin levels.

Incidence of Anaemia.

A Haemoglobin level of less than 10gm. per 100mls.
of bleod is taken to represent & sisnificant anaemia in
children three to Fifty-nine months old. Thie degree of
anaemia in a baby under six months suggests inadeqguate
Iron stores at birth and probable maternal anaemia. In
fact this problem iﬁ guite common, espscially in é@rﬁain

aress where antenatal care is non-existant,.

In 1968 routine haemoglobin surveys in rursl areas
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and treatment of anaemia with intramuscular iron-dextran
Wers iﬁtfﬁduced. During that vear some nlaces were eXe
amined for low Haemoglobins regularly and sufferers ad-
souately treated. In other areas the treatment followed
only a single Haemoglobin survey and in others agsain
there was no ireatment during that vear and the incidence
of anaemia actually rose somewhat, Th@lﬁaamaglahin S
timations were carried out in the field using "Snencer?
haemoglobin-meters (American Optical Co. Catalog 1000D),

by members of the K.7.M,8,, Rural Health Section,

The results of Hasmoglobin survevs, iwelve months
apart, in the three areas mentioned above, are reported
in Table ITI.32. In 1987, 624 children were examined
and 176 {28,2%) found to be significantly anaemic, In
1968, following routine Iron therapy in some areas, of
668 children 113 {(16.9%) were anaemic. At one particular
place, Areyongza Setilement, over the twelve months the
incidence of low Haemoglobins fell from 21.49 to mero,
merely due to routine Iron therapy with "Imferon® and

"plesmet? {Ferrous Succinate),

L3R 2 B SN AR BN BB K J
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TABLY ITTI,92 Incidence of Anaemis and Response to Routine

Iron ThaeraDy.

AREA 1967 1968
NO, 4 AMAEMIC NO ., 4 ANAEMIC
Fully treated 248 31,9 2773 5.7
Treated once 189 an,7 188 15,k
Wot treated 198 21.2 2007 7.3
TOTALS 525 28,2 HAB 16.9

The improvement Tollowing Iron is ohvious from the
table, It ssems that in a totally untreated community
the incidence of significeant anaemia in this age group
would be over 30%., The incidence is continuing to fall
with more intensive treatment and, near the end of 1949,
in most areas it was below 10%9. All the figures for
1969 are not available but so far the overall incidence
is 7.%%, which is roughly half that of 1968, which in

turn halved the 1967 figure.

The @%rcentaga of asnasemic children in variocus age
groups shows a picture similar to the ones pnroduced wh@n
physical parameters ave related to ase, The highast
percentage occurs at around itwelve months and is related

to dietary Iron deficiency,., Figure ITIL.15 shows the in-
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cidence of anasemia during 1967 and 1968, Once agsain, as
the individual child develons, and produces teeth, at
eighteen months or iwo ¥ears, he is more ahle to eat iron

containing foods, particularly red meat, and the chances

of his being anaemic lessen.

Haemoglobin estimation, before the widespread usé
of dietary Iron supplements, was probably a worthwhile
index of general undernutrition since almost all anaemia
is this area is dietary in origin. Now, however, where
iron is used Treely, children may be grossly undernourished
ana yet have a normal Haemoglebin. They may become anaemic
if for some reason their nutrition is improved, but for
nutritional screening in remote areas, despite its simplic-

ity, Haemoglobin estimation is of 1ittle value.

Ascorbic Aecid (Vitamin C).

Serum Ascorbic Acid estimation is, with Hasmoglobin,
serum protein and so on, amongst the category I. tests
recommended by W.H,0, for use in peneral nutrition sur-
veys to supplement clinical examination and physical
methods (W.H.0., 1962}, Although florid Scurvy is rare
amongst Central Australian Aboriginal children the clin~-
ieal picture exhibited by some of these marasmic infants
has much in common with this syndrome. It is well kEnown
that infection increases the body's demand fox ascorbic

acid and diarrhoeal disease interferes with its absorvpition
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so that considering the freguency with which these childe=
ren suffer from infection and diarrhoea some degree o
deficiency would not be surprising. The possibility that
Vitamin ¢ deficiency could be related to infant mortality
was publicised by Kalokerinos (1969) in Walgett and
Collarenebri N.S.¥., although he was unable to sunport

his claims other than by clinical observation,

It was Felt that general nutritional status, as
evidenced by Vitamin C lack, aﬂé‘éh@ 5m%ﬂifiﬁ deficiency
warranted some inveatigatiwn in Centrol Adustralia. The
results of this study were r&@@rteﬁ previcusly in a

letter published in the Med, J, Aust., Jan. 24th. 1970,

The facilities in the bicchemistry laboratory at

Alice Springs and the instability of Ascorbie Acid render

serum assays impossible so simple saturation tests on urine

were utilised. It is appreciated that this method lsaves
much to be desired, however the results cbtained are ve-
produceable within limits, and apparently significant.

Wo other available method seemed applicable to the e I

WAt i,

in the latter part of 1969, ascorbic acid saturation
tests were performed on A0 patients soon afier their ade
mission te the Alice Sprinegs Hospital and prior to them

receiving supplementary Vitamin C. The saturation test
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using 2:6 dichlor-phenol-indophenocl as the indicater
(?arl%y, 1963), was made on freshly passed urine hetween
four and six hours after a loading dose of Ascorbie Aoid,
The leading dose was calculated as llmgm. per kg, body
weishi and given orally. All natients were allowed normal
£luid intake throughout the test, which may have meant
that the urinary ascorbiec acid was less concenitrated than

it otherwise might have bsen.

The fresh urine was titrated against 5mls. of 0.2%
solution of dichloro-phenol-indophenol, made up immed-~
istely prier te testing., A few drops of glacial acetic
acid were added to the indicator solution, turning it
from deep blue to nink., The urine was run in slowly from
s burette until the Indicateor colour just disavpearsd,
The Vitamin O content of the urine could then be calecul-

ated i.,e,
in

Vol., of urine required

mg., Vitamin C per 100ml., Urine =

The patients tested were mostly full blosd Aboriginals
under 5 vears of age. In addition, a 13 year old antenatal
Aboriginal girl, a 25 year old nostnatal Aboriginal woman,

L part-coloured and 3 Buropean children were siudied,

tnly three patients, all Aboriginal boys in thedir
third year, failed #o excyvete deiectable amounts of Vit

amin C following a loading dose. After fourteen days of
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oral Ascorbic Acid sunplements all three boyes excreiad

at least 3mz, per 100mls. of urine, althouzh no dramatic
olinical improvement was avoarsnt. The three boys were
all grossly malnourished by anthropometric standards, but
none had cliniecal or definite radiological evidence of

SOUTVY .

Thirteen of the Aborisginal children examined were
malnourished andnine wali nourished Jjudging by weight
and height percentiles, All of them exereted gsome Vit-
amin O but several had urinasry levels sugpesting a degree
of desaturation. There was a marked difference between
mesn rates of execretion in two groups,., The undersized
group excreted an average of 2.5gm.‘af Ascorbie Acid per
100mls, of urine, whereas the better nourished children

excreted 5,0zm. per 100ml,

Thers is some coerrelation betwaen‘wwight and hedight
percentiles and urinary excretion of ascorbic acid fole
lowing a leading dese, The resulis of the above study
are set out in Pigure III.1H6 as a rank order comparison,
and it can be sesen that a definite correlstion exists,
although the series is too small to make the above general-

disation valid on these grounds.

fim the basis of this situdy it is Felt theat voriocus

degrees of desaturation, and therefore presumably
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deficiency, of Vitemin € occur in this community. Tweniy-
fonr of the forty patients tested nroduced less than Smem,
of Ascorbic Acid per 100mls. of urine. Thias figure is
given by the manufacturer of the indicator {B.D.H., Ltd.)
as being that above which hypovitaminesis does noet occur,
The subjects in this case were 211 hesnital inpatientis

and as a result tended to pass large amowmts of relatively
dilute urine. It is customary for them to be affered, and
in many cases Torced to drink, huge ouantities of fTiuid,
In some situations patients are aven woken evary four
hours during the night in order that they wight drink
more. Thus it is felt that a level of, say, 2.%mg. of
Vitamin ¢ in the urine probably excludes Scurvy or Bige
nificent Vitamin ¢ deficiency at least. Taking this arb-
itary figure as the borderline the incidence of hypo-
vitaminosis could be roughly 307 amongst the Aboriginal
children, However one of the three Eurnp@aﬁsbwmulﬁ also
fall into this category as would one part-coloured child

and one adult,

The desaturation which oeccurs is part of the mors
peneral under nutrition rather than a sisnifiecant single
deficiency. During treatment for malnutrition, unless
supnlementary Vitamin © ie administered, the development

of Secorbutic Symrntomz conld be expectsad, but has only

rarely been seen.
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For the reascns rather similar to those mentioned in
the section on Anaemia, Vitamin C estimation has limit-
ations 2s a nutritional screening mechanism., Now that
the need for extra dietary ascorbic acid is becoming
more wiﬂely appreciated, many settlements and HMissions
make a point of providing fresh oranges or orvange juice
for pre-scheol children, and a multivatamin preparation
for the infanﬁs‘and secotrants, The various technigues
for estimating Vitamin C nutrition are not wuitahie for
use in remote areas, so in general they must be reserved
for patients already selected by another method, €.8.

nutritional antbhropometrv.

Serum Proitein.

The level of serum protein, especially Albumen, is
of vital importance in areas wh@rerxwaahiorkor iz prevs
alent, since this form of Malnutrition is nrimarily one
of protein deficiency., Florid Kwashiorkor has not been
seen in the remoite areas of Central Australia, although
hypoyrcteinaamié iz guite Frecuently a problem during

inpatient treatment of marasmic children,

In the past diets offered to small children prob-
ably contained a fair proportion of protein. Now, howe
ever, with the enforced swing towards the carbohydrate

tvpe of food provided in canteens and stiores, the emerg-
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ence of protein deficiency as an entity would not be

surprising.

Previous studies have shown that the total serum
protein levels in children at Papunya are within the
normal range (Maxwell, 1964), In 1966, in the Alice
Springs Hospital, abnormal serum protein 1@vels Were Very
uncommon, and ithe Albumen was alﬁ@st always within the
normal range., The present study confirms this, but in-

dicates that the Albumen/Globulin ratio is often sbnormal,

During 1969 blood samples were collected from 60
full=blood Aboriginal children, whose medical history
was known, Their growth parameters were measured at the
same time., Aliguets of blood were sent to the Australian
National University in Canberrs, where Mr, N, M. Blake of
the Department of Human Piology carried out immunoglobulin
assavs., The remainder of the blood was used for estimat-
ion of total protein and serum albumen, except for about
20 from which a further aliguot was sent teo tﬁe Department

of Child Health in Adelaide for Transferrin assay,

The immunoglobulin invesitigation was undertaken in-
itially as part of the International Bioleogical Progranm,

Project H,A.T.

The range of wvalues for total protein coincided
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exactly with that found by Maxwell. The mean value was
7.,75g. per 100mls. of serum and the range 6.9 to 8.6,
There was no correlation in this group between growth
retardation, as measured by weight for age and total
serum protein., The resulis of the basic protein estim-

ations are shown in Table IIL,33.

TABLE 211,33 Serum Protein Levels,

GM, PER 100MLE.

MEAN BANDE LABORATORY HOBRMAL
Total Protein 7.8 6,9 = B.6 663 = 749
Alhumen 3,8 7.1 = 4.4 7,5 = 5,9
Globulin L.,0o 2.8 =« h,7 1.8 =« 3.6
Tmmuno Globulin 1.7 0.76- 3.5 0.7 = 1.2

Sixteen children (27%) had total proteins higher
than the upper limit of the laboratory renge. On the
other hand 22 (97%) had Albumen levels below the min-
imum range, although the degrees of hypoalbuminaemia
were relatively mild., The most remarkable variation
from accepted levels appears in the Globulins., HNo less
than 419 (72%) had some degrese of hyperglobulinaemia and
it appears that most of the increase is in the ganma-
globulin fraction. Desplte the eansider&timn that many
of the patients were voung and theoretically should have

had low immunoglobulin levels, 489 in fact had excessively
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related to an approximate normal range.

g.
[
Cr\',
o . )
O . o °
O @
o -
n-. 4 @ /’/.7
A —_—
=3 I S -~
™ N
; \ » ® ‘,//
N — I
“ L3 \./—“ “ -
/_,/‘
LY /_/
AN -
. _// —
L ] L] hd
1 2 3
AGE IN  YEARS
PIGURE IXT:17 Gamma G Immuno-globulin levels




198

’ w €7
[
: .
ﬁ ﬁ
'ﬁ \
® M
,. *
| | L o
& ’ ® A
| -
' o
° / ..c f
® o ] / ® .../
o ! .. /- ./
® LI 4 \
-. .. ® o / = ™
LA . ” .G./. /
[ ® / \ /
\
® e 0 \ / °
[ ] / /
® AN \
00¢ 002 00T

*TwOOT Jed

*Bw UTTNGOTS-oUunNuWy | enwesn

TEARS

IN

i

s}

Gamma M Immuno-globulin levels.

I1T:18

PIGURID




high values.

In order to establish the significance of age effects
onn the levels af gamma G and gamma M impunoglobulins, rank
order comparisons were made and the results are fepcrted
in Figures III.17 and III.18, There is a relationship
between age and the gammw G 19ve15 in this series, which,
to some extent, nullifies the importance of other find-
ings related to specific diseases renorted later in Table
TIT.34. However there is no such age dependence of gamma M

immunoglobulin apparent,

Both gamma G and gamma M protein levels are generally
very high, however, the gamma G fractions in the very
young infants, especially those with no history of infect-
ion or growth retardation, tend to be much nearer t0§ axr
actually within, the normal range, expressed by the dotted

lines on the figures., This is not so of gamma M.

The 60 children from whom the sera were drawn, were
divid%ﬁ on the basic medical histeory, phvsical examination
and anthropometry into four groups. These groups were
chronic or recurrent resviratory infection, recurrent diar-
roeal disease, retarded growth or malnmatrition and "normal¥,
The mean values For the gamma ¢ and gamma M protein for

these four groups are shown in Table TTII,.,
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TAVLE TIT.434 Memn Immuncglobulin Levels in HMajor

Diseasse Groups.

AV, AGE  GAMMA G CAMMA M
(M0, ) MOM/1OOML. MGM/100ML,

MEDICAL HISTORY NG,

Recurrent R.T.I. 25 22.0 1761 122
Diarrhoeal Dis. 13 .7 1175 i02
Malnutrition 16 14,1 1295 146
"¥ormal® 6 10.0 10258 13k
TOTAL 60 16.6 1465 127

The great varvriation in gamma G levels between the
various morbidity groups, as previocusly suggested, is
partly age specific., In order to assess the significance
of these variations, the mean gamma G values were nlotted
on a chart similar to Figure IIT.17 and the distance from
the normal mean measured, Thisg chart is reproduced in
Fizure IIT.19 and it suggests that the gamma G globulin
is raised relatively further in children with respirat-
ory disease than in the other sroups. The "normal? child-
ren had levels nearest to the mean, It is reasonable to
deduce from Figure III.19 that the high gamma G level is
an acauired and progressive lesion precipitated by one
of many influences, since the four points fall on a
straight line. In addition, in Figure IITI.17, the four
children under & months with gamma G levels within the

normal range, all had "normal" medical backgrounds, had
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been exposed to a variety of infections and Tor some
reason, possibly better nutrition, had not come to the

naotice of medical record keepers.

The situation regarding gamma M immunoglobulin is
less clear. Certainly the mean wvalue Tor the xréwth
retarded children was further from the laboratory mesan
than any other groun, although the "Mormal® children
also deviated considerahly from this mean. Fisure TIT, 18
suseests a massive rise in gamma ¥ levels earlv in 1ife
which is not sustained beyond about two or two and a

half vears,

Probably the abnormelly high levels of both of
these immunoglobulin fractions are due to frecguent ex-
nosure to both bacterial and viral, and in many cases
parasitic, infection. Malnutrition mav »lav a nart buil

this is difficult to define clearly.

From the point of view of resistance to the common
infections of childhood, there seems little doubt that
Aboriginal children possess adequate amounts of gamma-

zlobulin.

Camma A immunoglobulin was estimated at the same
time as the other two fractions but the marked age -

pendence in childhood makes the resulte Adifficult <o




interpret. fresumably, since this particular globulin
does not pass the nlacontal barrier, the neonalte bagins
manufacturing 1t shortly after birth, in much the same
way as gamma M, and the level gradusllv builds un to the

adult figure of arcund 00meT If this is so, the re-

fbe

sults of the assays in the 60 children in auestion prob-
ably represent no gross abnormality. The absoclvte levels

for these children are shown in Figures T17.20,

Gecasionally during recevery {row marasmus, pari-
icularly when asscciated with diarrheoes, these isboriginal
children exhibit for varving perviods an odd svndrome of
musoular fremor and hvper-reflexis amounting almost to
tetany. This mav last onlvy & Tew hours or mav be cuite
prolonged and continue Tor three or Ffour dayva, Tt waos
folt at first early in 1966 that this situation renres-
ented Calcium defTiciency, but serum Caleium estimations
gave normal results and intravenous Caleium Gluconate
falled to correct the lesion excent transziently in some

cases and then, oresumably, in some nonw-specific wav,

The c¢linical piecture closely resembles the "encenh-
alitis like syndrome" described by Kahn and Falcke (1955%5)
and, after a time, Magnesium deficlency was inculvated

{Pack, Hontgomery and Ward, 1962), Sera from three such
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cases were sent to Adelaides fTor estimation.

.11 three children were betwesen nine and eizhteen months

old and esch of their serum Magsnesium concentrations was

less than 1.0meq. per liire,

A small series of ten sera were assayved Trom child-
ren in the same age sgroun admitted to hospital during
1966 for reasons other than malnutrition and/or diarrhoesl
disease. They were generally surgical cases or suffering
from some minor respiratorv nroblem. The mean serum Mag-
nesium level wag‘l.?ﬁ, which was within the normal range
guoted by the laboratory in Adelaide, although rather

nearer the low end than the high,

Thus it ssems likely that the hypomagnesaemia which
ocecasisnally used to be seen in children recovering Trom
malnuitrition was the result of defirciency in their treat-
ment rather than a reflection of a significant dietary
lack in the rural penulation. Certainly since magnesium
has been administered $o these children routinely the

nroblem of tetany has not occourred,

AEPIOLOGY
Many of the reasons Tor the existance of malnutrition
in the Aboriginal community have already been discussed

in cother varts of this thesis. 1t has heen saild that

snder-nutrition is insepavable Trom unhygienic environment
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in poor communities {ﬁap@laﬂw 1967Y, Imfavourable socic-
economic considerations, language barriers and 1ittle
understood cultural differsnces make an Aboriginal mother
likely to be less skilled at infant feeding than even the
worst Caucasian mother, This is especially so when it is
considered that the Aboriginal has ne knowledge of the

sorts of food turopeans consider suitsble for small child-

Ielle

Hreast feeding is universally practised smongst
Aboriginals as in other primitive grouns, AHlthourh the
nutrient content of breast milk varies widely in these
people, it seems adecuate Tor normal growth during the
first five or six months of life (®lliott, Maxwell,

kneebone and Kirke, 1969},

During discussion on growth rates it was pointed
out that the larpe majority of children, who are pract-
ically all fully bremst fed, develon according to acoepnh-
ed normal patterns for avound six months. After this age,
growth retardation is common since breast milk alone is

no longer sufficient to maintain growth., Sunplementary

P)

itist must be given after six months, and possibly even

[

earlier, in order to avoid undernutrition.

Were them is the basic cause of malnuirition in

Central Australia; lack of supplementary infant feeding,
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isi the second six months of 1ife., The mothers are fre-
guently and cuite mmfairly, in most cases, aceused of
being lazy no~-hopers. Ubviously in any groun there will
be a proportion of less able peonle, arnl this wmust be so
of Aboriginal mothers. The women, living near towns,
whoe drink enough alcohol to interfere with their fasily
1ife must be considered poor mothers. These, fortunately
form a small minority at present. The real vnroblem i=
in remote areas where, although in some cases baby foods
are available, the mothers still adhere to old customs
and the bread winner's income is insufficient fto »rovide

for feeding and clothing the Tamily apnropriately.

The need in this situation is clearly for an exten-
sive education programme incorporaling very basic maiter-
inal on community life, concepts of health and infant

feeding.

Other Tactors involved in the production, or at
least asggravation, of undernutrition are primarily in-
fective ones, Hecurrent or chronic diarrhoeal disease
intereferes with absorntion even if thecoretically enough
nutrient is inrested. Chronie lung disease may increase

the demand for nourishment to an extent where it may be

reapeonsible for inanitlen. ¥When these two syveiams are

i

disensed in the same npatient the situation is nrantic~

(s

ally incompatible with good nutrition.




xoent in a small minority groun the vrimary cause
af malnutriticn in Central Australia is simply not enough
fand. There are minor differconces in the details of ths
nroblem in various places, TIn one nlace, Tor examnle,
naturally cceurring foods may be readily available and
widely used so protein intake is fairly high, whereas
in another situation the wntire diet may consist of cheap,
fil1ling carbohydrate from a station store., Some people,
responsible to and subsidised by the Government for the
welfare of Aboriginals living on their properties, are
conscientioue, They provide and encourage the use of
appropriate infant foods and vitamin supplements, and in
many cases maintain their own longitudinal weight records
and actively promote the health of the community. imfort-
unately there are others who regard the government subsidy
as personal income and spend enough on behalf of the Abo-
riginals onlvy to maintain aprearances. In this latter
case, which is by no means uncommon, the station store
ig usually very poorly stocked, there is no encouragement
for the peopnle to purchase the more mutriticus food tynes
and verv often the prices charszed are prohibitive. One
example of this is the pastoralist who charres a daollar
per article, such as a leaf of bread, a tin of beef or a
amall tin of vpowdered milk, on the grounds that Aborigines

de not understand woney values and do not expect any chanse,




The problems of Vitsmin C deficiency and Anaemin
have been discussed. imne significant aetiological Tactor
in these cases is the widespread use of unfortified pow-
dered milk, on account of its ease of transport and chean-

ness compared with more sovhisticated types.

om several cccasions various peonle have anoreciated
this sort of nroblem and have fried to introdunece such
things as iron-fortified flour and higher auality milk,
wut without a great deal of success. This lack of ben-
efit merely underlines that it is the six to twelve months
old infanis who need the special attention, and this has
to come Trom their own mothers in order to be elfectiive.
Fortified flour is not of great value to infants, and
something other than milk, despite its being the best

)

available, is necessary at this age.

There is need for a great deal of research into
feeding habits, available foods and education of mothers,
if this problesm of malnutrition, and incidentally morb-
idity and mortalitv, is to be solved in the Torseeable

future.




A good deal has been ssaid mbout the relationshin of

malnutrition te such things as duration of hoszplital stay
and severitv of disrrhoeanl diseanse and chronie lung in-
fection, These are velatively short term problems, and
ér@ closely allied to infanit and toddlier worbidity and

mortalityv,

Table I11.795% susmmarises the relationshin hetween
undernutrition as diagnosed by growth retardation and
garly childhood morbidity and wmortality. The "at risk”
population under five vears was studied in 196858, The
hospital inpatients were studied in 1966 and 1968, The
fisures for the deceased group were collected over the
entire study period up to 1968, use being made of Settle-

ment amngl Hission records as well as those of the ¥, 7T,M,.5,

ABLE  TI1.%% Malnuitrition, Morbidity and Mortality

GREOWTH BUETARDATTON

At risk population (1948) 16.5%

Tnpatients {1946 and 19468)

A

53, 4%

5

Deceased children (1965 - 1948) AR, 89,

Growth retardation was accepted as being present if
the individuals welght was consistently helow the Trd.

percentile, as expressed by the Caucasisn Standards




211

{Tanner, 1@%%}. The weights taken into account Tor the
deceased group were those recorded prior to the terminal

iliness.

imdernutrition was three times mors COmUMON amonsst
the hospital »nopulation than in the group at risk, and
four times as common in the children who died. Tt is
clear, therefore, that malnutrition is at least partly

responsible for high merbidity and mortality rates.

The long term implications of srowth retardation
in infanev and early childhood are rather more difficult
to assess. It is reasonable fo assume that if nhysieal
growth, once having been retarded, never guite achieves
normality unless there is some considerable deleoy in bony
fusion and so on, that mental development may similarly

be permanently affected.

Although there iz some desree of accelersted growth
after the age of around thrse vears, a high proporition of
children, stunted in infancy, remain sisnificantly swmall
for their agze throughout their school going career. The
children studied in 1966 were followed up in 1969, OF
the 61 initially found to have retarded physical growth
%41 were seen again, and all but 9, i.e. roughly 789 wers
still significantly undersized. Thus it was felt that

mest children of school going are, whose growth parameters
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indicate vphysical retardation, were probably malnourished

earlier in life.

Malnutrition in infancy may retard physiczl growth
nermanently. ‘The head cireumference is affected in much
the same way as height, but during recevery from infant-
ile and toddler maloutrition, head size is much slover
to show improvement. Thus the histograms in Figure TTT,. 8
for head size are oulte similar in sach ape vericd Trom
12 wmonths to 4 vears, wherveas the significant increase
in heights [and weights) relative to Turopean Standards
over the same period is evident in Figures IT1.6 and

IET.7.

Head size and brain weight must be related, and it
has been suggested ﬁha&\inﬂ&lleﬁtual ability may, to
some extent, be determined by the size of bhbrain. It an=
pears then that malnutrition in early childheod may cause
retarded brain growih in some individuals. I reduced
educability follows in the wake of wmalnutrition then a
very comnelling reason exists why the nutritional status
of Aboriginael infanis should he enerretically controlled.
After 2ll most of the sociv-economic and medical prob-

lems will depend upon education fer their solution.

The main cause of delavyed vhvsical development in
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5,

"

A school

the proun of childrsn studied was
going child with phyeieal simnmiing therefore had auilte
probahly suffered from malnuitrition in infancy. If the
trends seen in ithe wrecovery phase up to Ffour vears of

aze continue thereafter, the height and weight of the

child may be nearer "normal® than his head-size.

Th aorder to tezt the hyoothesis thet malnutrition-

o

induced stunting is in some wavy related to reduced educ-
abilityv, 209 children, 5 - 12 vears old, atiending schoaols
at Hermannshurg, Amata or Yuendumu were studied sear the
end of the final school term in 1969, The children were
selescted in that only those whose ages were known and
who had attended one class, with the sams teacher, for
the entire school vear were included, and anvy with sig-
nificant hearing loss, wvisual defects or a recorded his-
tory of severe illness wevre excluded. The final sroun
were weighed and measured and their height, weilght and
head-ages caleculated., These terms desipgnate the ages at
which the parsmeters coincide with the Furopesn medians.
Thus the weight-aze of 10 kg, girl would be 14 months,
sinece it is at this age that 10 keg. Talls on the 50th,

percentile line.

Nutritional indices were produced by expressing the
weighli-are, height-age and head-age as percentages of

chronological age. Hence the overall index of growth.
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{#.1.) is calculated as follows -

{(Weipht-age + Heighi-age + Head-agze )
Holo = x 100

Chronologiecal Age x 3

No suitsble method of testinsg Aboriginal childrens’
intellectual abhility has been devised for use in Central
Australia, so the school feachers, having observed the
ehildren in this study, in relation to their peers, for
three school terms were asked to make an assessment of
eneh individual., ‘The renuest stated that each child
shoeuld be scored on his ability te accent new concepts
rather than on some arhitrary level of attainment. The
scoring system was kept rather too simple unfortunately,
as the enthusiastic co-operation shown by the teachers
concerned was not wholly expected, FNach class acted as
its own standard, since generally there is no streaming
until the Senior srades are reached at the are of 14 or
15 vears, Children assessed as above the class average
were given "A", the biggest group of around average ab-

1ity, "B", and those distinctly below par, and nlainly

b

less educable than the others, received "C¥, Tt is ap-
preciated that a 10 point scoring system might have made
the study rather less general, but nossibly more teacher

variation would have heen intreoduced.

Two rank order comparisons were made, the first
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using the teachers'! "Educability Assessment” and the gen-
eral Nutritional Indez, and the second comparing the same
assessment and the Head Index. An arvbitrary division at
the Tndex level of 704 was marde, below which was consid-
ered to be outside the "normal? growth ranpe. Filgures

TTT.21 and 1IIT.22 show these comparisons, and there is

clearly greater representation below the divisien at 709
in the "C" group in hoth charts. Table ITI,%6 summarises

the results of this studvy,

PARLE 1T7I.736 Malnutrition and Educability {1969)

NOTEIPTONAL THDEX  HEADSTRE INDEX
EDUCABILITY  HNO.

BELOYW 70% BELOY 709

Above Averaze 67 L (6%) i {217)
Average 92 9 (10%) 13 {1369)

Relow Averase 50 17 {34d) 25 {(507)

TOTAL 200 70 (144} 9o {ahd)

The number of low general growth indices is obvious-
1y contributed to very greatly by the much higher Drop-
ortion of low head-size indices, Althoush more of the
less educable children tend to have smaller head sizes,
there is a relatively larse proportien of above average
punils with small heads too. This indicates that,

(i) factors other than malnutrition, such as Fncepnhal-
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itis and inira-vterine influences, which are not
recorded, cause retarded head growlth without nec-

essarily interfering with edueability andjor

{i1i) malnutrition may produce small heads but not
alwavs retarded intellect, and/or
{iii) Aboriginals tend to have small heads anvway, and/or,
{iv) which is most likely, onlv malnuiriition ssvere en-

cugh to retard permanently other parameters of
phyvsical growth, besides head circumference, is

likely to interfere with sducability,

The last point is supported by the relatieonshin of the
seneral Nutritional Index to the educability score. There
ie & wmuch betiter correlation here than with heand size

alone,

It is reasonable to say that severe earliy childhood
malnutrifiion causes delaved growth, and sometlimes pergi-
anently retarded physical development. In aaé@s where
the growth index of school children is significantly
lower than expected, there is very likely to be reduced
educability, Obvicusly in many cases of inferier intel-
lizence, Tactors other than malnutrition end/or denressed
zrowth are re%@anaihle; and conversely very small neople

are not necessarily univntellipent,

The extent to whiech vrenatsl influences, such as
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maternal malnutrition and infectioms, have a bearing on
hamdsize. and intelleciual motential is Adfficult te
assess without a clesely mﬁnﬁrelle@, longitudinal invest-
isation., Considering that head-size and brain-weisht are
relatively much nearer adult proportions at birth than
almost any other nhvsical parameter, these early factors
may be of great imnortance. The imporiant peint however
is that widespread infant and toddler malnutrition may
lead to relatively less educable second-class citizens,

and should comnsenuently be prevented at all costs.

The sgeneral situation regarding the incidence of
various diseases was presented in Chapter ZI. It is ap-
parent from Table ITI.%, that roughly 80% of the hosn=-
italised medical problems in under five year olds stem
from disrrhoeal disease, respiratory infection and/or
malnutrition. The remaining 209 is made up of a hetero~
seneous groun of conditions whieh will be considered brief-

1y in this Chapnter.

The vexed guestion of Prematurity is discussed in
the chanter on Mortality. Few premature babies bornm in
remote areas ars evacustbed to hesplitsl since it has hesn
found that thev do far better if left alone and not sub-
jected to the rigours of a long journey by road or light

aircraft. The small number of low birth weight children




brought into hospital are included, in Table TIT.7 under

the miscellansous heading.

Infections.

Tt is not surprising that infections other than those
of the bowel and the respiratory trset should be prominent
in this discussion of morbidity. The Aboriginals’ unhyvgien-
ic mode of life coupled with an already immense nool of
yarious infective apgents in the community meke conditions
like Imveitiro, Conjunctivitis and abscess-Torming Adenitis
extremely common., In some arveas Tmpetigo is almost uni-
versal smongst pre-sohool children. 7The three ailments
mentioned are renerally trsated in the rTural setiing and
only the most severes cases are sent To hesnibtal, It was
pointerd ocut in Chapter IT that the morbhidity as seen in
neapital is ouite different to the situation in remote

BErCRE .

The copmoney infections are iteken individuelly and

their significence discussed in the following paragranhs.

seningitis.

The purnlent meningitides cceur freouently and,
because of delay in presentation and diagnesis, they
aften ecause denth or a2t leasi permanent brain demarge.
Fortunately Tuberculosis is now oulte rare and Cone-
secuently tuberculous meningitis ié net & nroblem. In-

Tluengal, meningoocccal and oneumococcal infections all




sceur and tend teo conform to the expected are patiern.

S1lightly less than 2% of Aboriginal children admit-

y

ted to hospital have purulent meningitis. This Ti

"

gure
is only a little higher than that for the part-coloured
and white community, and the high incidence is clearly
related bo the enormous respiratory infection rate which

aiferts all racial grouns in the Alice Springs aven.

It is worth noting again that several cases of men-
ingitis occur in remoie areas each vear and the patient
dies before reaﬂhing hospital., Sometimes the dimgnosis may
be made, rather tenuously, from a radio messase that there
was fever, vomiting and terminal convulsions ete, or i3
may be made at autopsy. vossibly other cases occour and
are tresnted with antibioties by a rural health wWorkerr
who believes that she is treating a Tebrile respiratory
illness., These meningeal infections may be aborted and
never come to the notice of record keepers, despite what
is probably guite inaderuate trentment, This may explain,
to some exient, the relatively high incidence of amall
head sized children of school going age who have no known

history of m&ningitiﬁ or infTantile malnutritien,

The Freocuency with which late nresentation complic—
ates the ireaitment of meningitis and adversely affects

the prognosise is the mest important asnect of this




diseass and ithe one vhich suitable education programmes

could conceivably improve.

Bkin Sepsls,

s“ehool sores of boith Stephvlococcal and Streptococesnl
origin are exceedingly common iﬂ nre-school and scheol age
children, Many of the lesions are very extensive and mav
cover up to 10% of the boedyvy surface., Thevy ave pariticul~
arly difficult to manape when they occur in the natal
cleft and on the seanlpn., On ceceansions whole communities
have btad ¢o be treated simultaneously with an apnrenriate

antibiotic in order te curiail re-infsction.

In general, small loczlised areas of akin infection,
whiech can be occluded fairly simply, do well with local
treatment only, but the more widespresd lesions, espao-
ially if there is a tendenecy to abscess foermation, us-
ually recuire both local treatment anﬁ‘warant@ral chemo.
therapy. vVast ousntities of antibiotics are used in this
way and now that penicillin resistant Stephvlocecci are
so common, choice of antibioties is becoming diffienlt.
Yrythromyvein has not been very successful although Linco-

myvein is guite useful.

Abscesses.
The commonest cause of abscess Termatieon is Impetigo

but Adenitis and wound infection arse freaquently nroblems.
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These latter two are mleso affected by laite presentation
in that, in many cases, had the lesion been ssen euriier,

abscess formation may have been prevented,

The abscesses somebtimes reach such proportioms that
they nesed fermal cperative drainage. Around LY of hosp=
1tal sdmissions are For this purvose,; bul many wmorse ayre
comed with by bush nurses and medical officers on routine

visita,

Osteomyalitis.

As with most other sress bacterial infections,
Osteomyelitis is very common in Aboriginal children.
ver the past five vears an average ol three new cases
have been hospitalised each vear., This high incidence
apparently represents a marked change from the situstion
in the early 1930's when no evidence of bacterial bone
infection was seen [(C.J. Hackett, personal communication),
The infecting organism is usunlly Staphylecoccus in the
first instance but, very often, especislly after surgical
intervention and prolonged periods of "moist occclusion”

of the wound, Pseudomonas Pyocyanaea becomes a problem.

Tetanus.,
Although tetanus is uncommon because of reasonably
thorotigh immunisatien programmes, it is worth mentioning

if only to say that roughly one case Der year is seen in
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noenital. llow many neonatal deaths in rural arcas are
due ta'?@taﬁuﬁ Heonatorum iz imnoessible to assess, but
it seems likely that there are a few. In some nlaces
the Aboriginal midwives divide the umbilical cord hy
hurﬂing, rather than cutting with what eould nrobably be

.

2 dirty knife or piece of glass. This custom almost cer-

tainly vrevents a lot of infective problems.

Currently the Rural Health Staff of K.T.M.B. are
administering Tetanus Toxoid teo all pregnant Aboriginal
women. This techninoue has been shown, in the Territory
of Papua and New Guinea, to decrease the incidence of
hoth neonatal and maternal tetanus ouite markedly.

{J.Biddulph, personal communication)

Trachoma.

A good deal has been written about the incisdence of
Trachoma in Central Australia. “ome ophthalmelosists
elaim it is almost 100% (¢, Morlet, personal communication)
and certainly a high preovertion of old people have corneal
lesions which could well be the Pannus of Trachoma, ¥With-
out specialised knowledge and a slit-lamp the oproblem of
Trachoma in small children nowadays i impossible to as-
sess, but it seems relatively slight. It may be because
s0 much Tetracycline eve ointment is nsed Tor treating
simple opurulent Conjunctivitis that Trachoma does not be-

come established.




Streptoceccal Infection.

In the infant aze

groupn conditions such as

phritis,
Searlet Fever and Rheumatic Fever ayve not nroblems. Dur-
ing the periocd studied one case of Acute Nephritis was
seen in a fourtesn month old child from Hermanmsburg and
two cases in Ffour vear olds. No cases of SBcarlatins or
Theumatic Fver have been diagnosed in under Tive vear

old full-blood Aboriginals, although Rheumatic Fever awl
Nephritis ceritainly are not uncommonly seen in the school

going children.

Jthers.,

Several other tvves of infection are seen periodic-
ally. They are in no ways different from similar inf-
gotions in the Yuropean community and so warrant onlyv a
prief mention, Umbilical infection in neonates often
roes unnoticed for several davs since the redness is not
seen against the dark skin and very often newborn babiles
are not oreduced for inspection for anything up to a week
or ten davs post partum. Considering the unsterile meth-
ods of severing the cord practiced by some of these peonle
it is surprising that more seriocus cord! infections are not

BEVN .

Ulcerative-gingivo-stomatitis is seen not infrecuently,

and then usually in children debilitated by some other




condition. HMonilial over-growth often characterises

this lesion.

Hookworm infestation is rare in this group except
in those From the exireme ¥orth end of the Central Ausi-
ralian ares. OGenerally only ome or iwo cases are seen

annually in Alice Springs.

the common childhood exanthems Trom time to tliwsse
cause a sudden rise in morbidity. Measles [Morbillil,
as has already bezen said, iz & severe and notentially
lethal disease in malnourished children, and during one
of the frequent epidemics is responsible for many hosn-
1tal admissions. The recent introduction of "Koplivac®
vaceine may serve té control measles, and the othex in-

fectious discases are relatively mild in this age g£roun,

Other minor nroblems ave related fto Padioulozis
Capitis and Scabies, The latier is often responsible
for precipitating an impetiginous illness when the

scabitic lesions become infected alter sxcovriation bv

seratching.

PTrauma.

Four percent of Aboriginal children admitted to
hospital during 1065-1960 were suffering from burns,
fractured benes or foreisn bodies, usually in their

ears or genitalia.
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The burns cccurred usually at the onset of #he cold
weather, when sleening children rolled into the Tire.
Bony injuries ceccurred largely in the children over itwo
vears old and were the result of accident rather than

parentsl batterv.

The foreisgn bodies consisted of beans and grass
seeds in external auditory canals, hair pins, matches
and nieces of wire in Vaginas and Urethrss, small stones
and Flowers in nostrils and so aﬁ. A 14" sewing needle
within the Pericardium of a two vear old boy had vres-

umably gained entry via the right middle lobe bronchus.

ation of Toxins.

Yery few Aboriginal children inrsest toxic material,
because no doubt of its relastive unavailability, end the
fact that these children are yarely out of their mothers’
sisht, Imring 1968 only % out of 552 admissions were for
ingestion, wherveas in the »art-coloured and urorean
people 10 out of 218 admissions were Tor this reason,
This measns that inrestion wss 5.9 tises as commonly a

renson for admission in non-aboriginals.

Almost all the voisoned Aboriginals were From (attle
Ztamtions and had drunk kerosene or petyel. The other
#roun, however, had swallowed a much wider ranse of itoxins

including household detergent, floor nolish and white
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wernsl nlante mentioned in Chapter TT and

medicnments as aspirin and iron.

Coneenital Ancmalies.

ceveral of the children incluwied under thie heading
in Chapter TI wevre re-admissions for definitive surgery
to their cleft 1lip or Titting of new snlints for their
talipes enuino-varus. Two nercent of hospital admissions

were due to congenital lesions of one sort or another.

There may be some severe congenital heart lesions
or multinlie defecis which cause early neonatzl deaths
and are never recorded. Thus the firures estimated Tor
anmal incidence of some conditions are likely to be

inaceurate,

s

“he commonest deformity in the theriginals in this
area is Talipes enuino-varus, and it occours roughly once
in 150 live births, Cleft palate ocours less Frecuently
and arnears once in B to 500 live births, Some Torm
of hneart lesion is not uncommon angd such snomaliess as
septal defects and patent Aductus arteriocsus are found
two or three times annually. 7The more severe heart
lesions, multinle deformities, tprisomies and meningo-
myeloceles are all seen neriodicallyv, but in nuamhers

too emall to cuoite as incidences. Thare 18 No refpson

to believe




that any of these deformities excent ths Talines ocours

muech more or less freauently than in the Furopean com-

munitv.

An occasional micronhihalmos 1s ssen and two cases
of oculo-auriculo-vertebral dysplasia in full blood,
female siblings have been previously described {(Kirke,
1970)., This latter condition is better known as Golden-—

har's Syndrome.

Social Problems.

parental neglect or incomnetence, socmetimes due to
alcoholism but mors often ignoranece, is becoming a move
frecuent cause of morbidity., Now that infant mortality
has fallen, family sizes are correspendingly much bigger

and the mothers! resnonsibilities srenter.

Since maintenance of breast feeding is so imrortant
to the well being of an infant under six months old,
there is a tendency to admit a baby as a boarder if its
mother nzeds hospitalisation., This then exposes the

inTant to cross infeciion by resistant hospital organisms.

Only one definite example of the "hattered baby
syndrome"” has been recorded., The thirteen vear old full-
vlood mother, from the Barkly Tableland, said she did not
want her new-born baby and save it to a groun of voung

children to play with., On admission the child was severely
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bruised, but had neo Tractures, and has since deone well

as mnother woman's foster ehild.

A good deal has already heen said about the cultural
and language differences which contribute to morbidity.
The inability of a sick child's mother to compunicate
with a nurse or doctor, and vice versa, is embarrassing
to both marties and detrimental fto the child's health,
Often the mother will delay seeking heln until obvious
physical signs anpear, although, like most mothers, she
has been aware of the illmess much earliier. In the in-
terim she may consult with the tribal medicine man who
nrobably does no real harm other than increase the delay
in presentation., It is nossible that the Abhoriginal
practitioners have many therapeutic sUCCEeS8Es af which
Furonenns areg totally unaware, put it is difficult to
welieve that they can cure severe lung infection, gsasitro-

enteritis and malnutristion in infants.

The only possible way to overcome thess nroblems is
a programme of cross—cultural education. In other words,
the object would be to teasch each group about the other.
imtil such time as free communication is nossible between
the different cultural grouns, even basic concents such
as healthiness, the nutritional value of Toods and trans-
ference of infection will remain foreisgm to the Aborig-

inal, It is diffiecult to motivate people to cayry out
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such procedures as nostural drainage of chests and wash-
ing of hands, if theyv capnnct undersiand the orincionles

making them necessary,

Iatrogenic Problems,.

An dncressing number of children are heins seen as
a result of injudicicus treaiment. The resson for this
situation is that msnv neornle, who have had little or no
paediatric training or experience, are in a situzntion
which makes them larsely resnonsibhle for diagnosing and
treating sick children. In a few occasions, unfortunate-
v, dinanoronriate advice has been given over the radio,

by dnexperienced medical officers,

Une of the commonest, and most severe, ilatrogenic
situations hes avrisen in malvourished children with dis-
rrhoeal disease. ‘tThe tepndency has been to restrict their
diet to a Dextrose/Saline mixture until the bowel hecomes
inactive., Very often, this annroach serves only to age
gravate the nutritional problems and nrecinitate electro-
lviic ecatastrophes., 1f has been found, in this aren,
that administration of large amounts of orasl ¥ormal Faline
ranidly produces bynernatraswmia, and unless Potassiuw
supnlements are given at the onset of treatment, hyno-
kalaemia may also become a danper., Other Tacets of this
dangerous predicament have already been discussed, and

1

are relat to hyoalbuminaemia, hvpomasmesaemia and so
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on. Probably the most severe side effect of prolonged
dietary restriction is simply acute azslorie lack or

atarvation,

Gometimes the diarrhoesl disense itself is profracht-
ed and the health worker is in a ousndary as to whether
she should re-introduce some Torm of nutritious diet
after twelve hours of saline therany, or to wait and
risk the problems mentioned above, or to ask for the

patient to be evacuated to hosnital.

It has wroven most satisfactory to use half-Hormsl
Saline, with sugar and Potassium adder, for twelve hours,
and having re-started the usual Teeding, o continue the
salt solution as extra Tluid to avert dehyvdration until

the diarrhoea abates.

There is an almost universal tendency to administer
broad-spectrum antibiotics to children with diarrhoen.
This inevitably produces problems of ¥onilial over—

rrowth and, in some cases, may increase the severity of

the bowel disturbance by chemicsl drritation.

“ome peonle advocate a variety of medicaments in
childhood diarrhoea, Several cases of narcosis from ex-
tensive dosagse with a ¥aolin and Morphine mixture have
been seen, and, during part of 1969, there was a vogue

Tor administering antispasmodics which gave rise to
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atreninisation.

ﬁ@var&l‘infﬁnﬁg with mild Tevers and bulging Ton-
tanelles have been seen as a result of Teitracyeline admin-
istration. Chloromyecetin, althouszh now not so widely used
as it was several vears ago, continues to give risse to

poeasional fatal bleod dyscrasias.

The secretion-drying action of some antihistaminses,
has undoubtedly caused more resviraiory @rﬁbléms than ise
renerally appreciated, Une of the greatest difficulties
in managing lung infections in remote areas is the absence
of adequate physiotherapy. This in itselfl leads to im-
perfect resolution of inflammatory lesions and if the
bronchial mucus is rendered more tenacious than normal
by antihistamines, which are commonly used non-snecific-
ally, and mossibly some degree of dehvdration, then chronic

lung diseasze may well be 2 seguel.

Zphedrine is another drug which has widesnread use,
particularly in combination with an antibisfamine, in
respiratory infection, and periodically it causes culte

severe vomiting.

Many other similar problems have been seen, and
they almest always stem from lack of training on the
nart of health workers. (mne very common misconception

amonest nursing staff is that virtually anv antibiotic
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can be used in any infection. Thus, gince nurses in
remote areas often initimte troaiment, it happens noid
infrecuently that inappropriste chemotherareutic apents
are chosen. For example, suspected Shigellosis may be
treated with Penicillin G, or purulent fonjunctivitis
with Sulphacetamide, oF staphylococeic abscesses with

Ampicilliin and so on.

The iatrogenic morbidity is really a function of
sreat distances and difficulty in acouiring and keeping
adequately trained nursing staff on Setitlements and
Missions. Rapid turnover of staff in these nlaces,
particularly “ettlements, renders iteaching an insurmount-

able problem.

A variety of infections cause most of the infTant
and toddler morbidity in Central Australia. Intestinal
and respiratery infection, very often potentiated by
malnutrition, make up arpund 809 of the problems., The
remaining 20% is comprised of a maltitude of other con-
ditions including premsturity, trauma, noisoning, social
and iatroseniec situations. ¥ven in this smaller group
the smphasis is on jnfections such as Meningitis, Tmpet-
igo, ﬁdenitis,'ﬁsﬁagmyelitis, Conjunctivitis, Stomatitis

and SO On.
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The overall picture is clearly in keevning with the

tustion in other countries where primitive, socio-

oo

=
economically depressed populations are subjected to un-
hyeienic environments which contain larse amounis of

endemic infection.

The rising incidence of penicillinase producing
Stavhvliococei has caught health workers in remobts areas
upawares, and thev have no appropriate theraneutic agents

with which to treat infections caused by this organism.

Trauma and poisoning aye uncommon, and congenital
anomalies occur with roughly the expected frecuency, Bl
though Talipes is possibly rather more common than in the

white communiiv.

Sgeial problems related to alcohelic parents, lane
guage and culitural differences form a siesnificant cone-
tribution to overall worbidity and, as in any compunity
serviced by untrained or inexperienced medical workers,

iatrogenic disease is nol UNCOmMRBON,.




ATV TOWES

The purpeose of this part, and indeed of the whole
investigation, is to collate ihe factors responsible fTor
high mortality and worbidity levels amongst Aborisinal
infants and toddlers, and ftc suspest some practical wavs
in which the current and future situations could bs im-

nroved.

The biological and social elements of the gzeneral
medical onroblems are olosely imkgﬁratad and insenarable,
Difficulties associated with bringing about social chanpe
in a nrimitive group such as the Aboriginals are manifold,
but the facts remain that 8-107% of the infants and tod-
dlers are perpetually in hospital, that the Aboriginal
Secotrant mortality rate is more than 20 times that of
non-Aboriginals and similarly the infant mortality is
six times greater. Thus prompt measures must be taken to
improve these figures while appropriate gradual social

chanzes are being wrought.

PROBLEM D

gy

Too many Aboriginal children are sick and Jdying.
Thig is manifest and clearly iwndicative of deficiencies
in their general environment, as well as besing an acute

challenze to the medical workers in the area.

These children die from simple diseases which, in
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munity, have leng since lost most

of their lethal significance, execept in a few small,
soeio-economically depressed grouns, The particular ail-
ments, which éantiﬁu& te decimate the infani population,
are Diarrhoeal Disease and HResniratory infection. These
two alone account for 50% of hospital admissions and
deaths. Other infections provide a further 107 of both
the morbidity load and the mortality. The only children
less severely affected by ithe common infective conditions

are the neonates,

Why do these children become sick so often and fTor
so lomg, and fregquently die, from simnle infections of
the gut or lungs? It is the answers to this puestion
that provide the information necessary to formulate im-

mediate life-gaving Drogrammes.

Recurrent Infection,

Gvercrowded, substandard housing and total lack of
understanding of personal and community hygiene combine
to make the &ﬁviranm%at, in which the Aberiginals live,
highly infective, Spread of organisms by direct contact,
airborne droplets and flies is comnstant. furulent oto-
rrhoea and Thinorrhoea, Tmpetigo, Conjunctivitis, excrata,
unwashed bodies and clsthinsg all form a huge, readily

available pool of infection in the community. Tt is =small

wonder that there is excessively high morhidity and
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mortality from infeciive disease,

Response to Infection.

No genetic or nhysiological reason for inadeguate
defence against these diseases, which often reasch epidemic
proportions, has been discovered, and yvet many children
with Gastroenteritis remain in hespital for nrolonged
periods, and simple lower respiratory tract infections

often hecome widespread, destructive lung disease.

Possibly the freauenecy with which episodes of lung
or bowel infection recur leads to altered response and

chronicity.

Fvidence from the data collected in this investig-
ation, howéver, indicates that Malnutrition is largely
to blame for the severity, protracted course and, in
some cases, the fatal outcome of otherwise simnle in-
fective diseases. Children, malnourished by anthropo-
metriec and other criteria, stay three times longer in
hospital than their better grown pears, and stand a

four times greater chance of dying,

Tt has been well established by workers in other
countries (Scrimshaw, Tayvlor and Gordon, 1968) that gzen-
eral inanition is regularly synergistic with infection,
The factors which aggravate the spread of communicable

disease, also lead to marasmus in children. Lack of
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meternal knowledge about food recuirements and infant

feeding together with very low nurchasing power and lan-
guage barriers set the stage for the onzat of Halnutrit-
jon as soon as breast milk becomes inadequate for noroal

growth at six months of age.

Treatment OF Infection.

Reasons, besides malnutrition, why infective diseases
are potentially fatal, stem from the scareity of specific-
ally trained health workers in Central Australia, delay in
presentation of acutely ill patients because of a variety
of cultural and other factors, immense distances to the
base hospital and shortace of medical, nursing and para-
medical staff in Alice Springs. These factors may lead to
faulty or insufficient treatment being administered in
rural areas and medioccre atiention only being provided to

inpatientsas,

The overall preoblem is ahviausly complexr and the
Further it is dissected the more ramifications appear.
Already malnutrition and seversl social factors have em-
erged as being important, besides the purely theraveutic
problems associated with diarrhoea, mneuvmonia and other

infecitious disesanses which in themselves are considerahle,

Malnutrition and Ed . o:ability.

Mot only is infantile malnutrition vitally important
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beeause it complicates the course and trostment of other
diseases, but it may also rvetard educability, as well as
physical growih, later in 1ife, Scrimshaw et al {1968)
summarised the situation as Tollows - "The limited physa-
jeal and mental stature of adults in poor economlies and
their low productivity can often be traced to permanent
damage in childhood that comes S0 largely from the syner-

gism of malnutrition with infecticus disease”,

This is another comnelling reason for introducing
programmes te prevent malnutrition, since, if the Abo-
riginals are to take their nlace in Australian society,

they must be educable.

Birth Rate,

Overcrowding is partly responsible for cross-infecte
ion., Since mortality rates have fallen, Tamlly sizes and
over-crowding are increasing. The zeoneral Aboriginal pop-
ulation is increasing at a rate of something over 1% per
annum and the birth rate is around twice that of non-
Aboriszinal Australians. At Hermannsburg where the mor-
tality is relatively low, the birth rate was 60 live
hirths pmer 1,000 of population in 1969, The Australian

birth rate in 1966 was 19.73 {(Demogravhy, 1966),

Inadeguate puirchasing nower and malnutrition are

asgravated by rising Tamily sizes, ¥ith the memory of




one in thiree young children dying still fresh 4in their

minds, mothers are not recentive to the idea of delib-
erate Tamily restriction. HNor will they e until thev

can be shown that the children they have will survive,

It might be {hought that increased income levels and
re-housing would solve much of the dilemma. ¥ithout nrior
re-oducation such programmes have been shown to Tail, as
has family planning without a Telt need by the target

commundity.

Communication.

Medicel diagnosis and treatment can depend on et
iculous history taking. Lack of communication batween
Aboriginal mothers and Health workers leads to poor paed-
iatric practice. Although many Aboriginals speak some
English words, very few indeed ynderetand the spoken lan-
guage anl can accept a new concent put to them in English,
Conversely, even fewer Puroepeans communicate fr@eiy with
sboriginals in any of the native dialects, e to ranid
turnover of medical personnel, except on Misslons, there

is little chance of a significant number learning enough

Aboriginal language to be of much use.

Language barriers are the base-line of the entire
medico-sacial problem and little progress will bhe made

until free compunication is possible.




The fact that the Aboriginals tend to live in o=
atively swmall, widely scattered language gyvouns, often
with 1ittle interchange, adds further to the ohstacles
in the wayv of general teaching programmes. Each group
must be taught separately and, freoguently, in different

dialects.

The rapidly rising incidence of deafness also ser-

iously sgsravates the communication difficulties.

Cultural Understanding,

Without free cuommunication it is difficult to envis-
aze the advent of cross-culiural nuderstanding which is
necessary if black and white Australians are to co-axist
nappily. The non-aboriginal Australian generally Tesls
that the Aboriginal should ceome all the way to white
society, rather than being met half-way. This is an un-
reasonable atiitude, if appreciable improvement is fo

oceur in the fToresgeable Tulure.

tlow does a health sducator explain principles of
communicable disease to a group which does net understand
his language and Tirmly believes that evil spirits ave
totally responsible for illness? Uven at Hermannshuirg,
where the native have been subjected to Duropesn wayvs of
1ife for several generations, tribal medicine men are

sti1l active, and the spiritual explanation of 1ife, sick-

ness and death is still widely held.
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ment FTor bthem in all aspects of 1ife and, in particular,

hope FTor the fulture.

Initially the morbidity, and hence, mortality, must
be lowered by means of an acute rescue operation, How-
ever, unliless the more basic environmental and social
problems can be overcome, rapid increase in the paecd-
iatric population could make short=term difficulties

grow out of all proﬁer%iwn.

Much has been said about the short-comings of vubliec
health and social welfare services. Upgrading aof rural
health facilities to improve case Tinding, early treat-
ment and prevention of the infectious diseases and mal-
nutrition is clearly necessary but the ultimate golution

reste in metivated community participation in & variety

of health progranmes.
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Reasplution of many of the acute paediatric and other
health problems in remote areas depends on nroviding
enough suitably trained personnel in those ayress, Con-
tinucus research into changing disease npatterns, anti=
biotic sensitivities, effectiveness of various preveni-

ive progrommes and so on, will be necessary to monitor
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the situation.

There is no single seolution to any of the ouestions,
The answer lies in the cumulative eflTects of many vel-

atively small and, in general, easily executed manoeuvres.

The first, and most obviocus, constructive measures
ta be taken are nrovision of beiter water supnliss and
waste disposal, control of flies, dogs and other nos-
sible vectors of disease, and nrovisiom of adecuate fTood
supplies. It would not be unreasonable for all health
and welfare personnel to be asked to learn one thoriginal

language.

Hefore extensive rve-housing cmn reasonably be under-
taken several considerations must be examined., Firstly
have the people Tfelt the need and are they able to make
use of the facilities provided by sophisticated houses?
One major task ahead of educators dealing with Aborige-
inals is to bring about affirmative answers to both
these guestions. Once satisfactorily re-housed, assuming
adequate preparation, then lower mortality rates must

follow., Of course there is no vpoint in building houses

oo
&

at, say, Docker River, if by the time they are needed

the peonle they were to house have moved To Adelaide.

A simple hand-book, designed with particular regard

to the local conditions, could be distributed to medical




and non-medical personnel in remote areas, I¥ such a
nook explained the elements of sarly diagnesis and treat-
ment of the potentially lethal paediatric conditions,

and its impact reinforced by relatively freqguent visits
from public health nurses and doctors, some benefit

would follow. This sort of enthusiastic anpproach by
government agencies would soon nrovoke a gratifving

change in attitude by some station people.

Tf the Health and Welfare authorities could agree
that malnutrition is a nroblem and that its diagnosis
can best be achisved by the use of longitudinal weisht
charts, some standardised routine nrocedures could be
adopted by Settlements, Missions and Stations alike.
More effective maternal and child care counld guiie easily
be established on Settlements and Missions, with minimal
jncrease in staff and facilities. The importance of ante-
natal care and well-bhaby clinics éamﬁgt be overstated. It
is in these situations that many diseases are anticipated

and good rapport established.

Canteens and stores on these places could atpek only
foods of high nutritional value, or at least mark their
prices down to make them more attractive. A good examnle
is proprietary baby food. Some types have excessively
poor nutritional content, whereas others are relatively

high. Not one canteen or store manager in Central
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sustralis was aware of this Tact, when asked during 1969,

The nowdered milk which is widely used in outback arens

ole

is inadecusnte for infants unless sunnlemented by Iron

and Vitswmin C. Once assin this point is not zenerally

¢

annreciated, The ¢ ,5.T.R.0, Milk HBisenit has shown

x

promise in an early trinl in Alice Snvings and may nrove
to he worthwhile introducing in rural areas, The Aboris-
inals cannot be expected to understand food wvalues if
their non-shoriginal exemplars do not, 7Thus a case is
made for health education to inelude all peonle in remote

Arens.

Health PEducation.

In order to corvect faulty hygiene routines and
promote improved dietary habits in remote nlaces, teams
of specially trained educators must spend considerable
periods in those places, The adults in a community
divect its destinv, so it is fatuous to teach children
Europesn concents and ways of life, @xpeatiﬂg that this
will effect 2 substantial soccial change. Clearly the
adults must be educated, as well as their children, if
the progsression through better socio=ecconomic and nhys-—
ics1 envirvonments to improved child health is to come

anout,

fanentors and health workers can combine in this

sort of nroject, since their objects are identical in




the final ansalyvsis. I teams
worker and the other a public
in properly eouipped caravans

for three davs of each week a

lished.

health, Tuberculesis and Lenrosy reviews, Audiomeiry,

snthropomelly,
performed.
the prssent =i

weekly vieits

late presentation diminished,

continuous relationship between these teams and the Abor-

iginal compunities

ships and improved communication thus making health ed-

ucation s much easier task,

The sxnense of setting up this programme would be

infinitesimal compared to the

nations and maintenance of acute hosnital beds it would

render UNnNegessary.

Guite often infants brought to hosnital ars aCccomDe
anied by their mothers, who then stay around the Tringes
of aAlice Eprings, at Amoonguna or in the bed of the dry

Todd River, and visit their babies during the day. This

"oeaptive” population of women

a hostel and taught various aspecls of hygiene, baby

feeding and so on. A venture

Tmmunisations and so on could readily De

Siek children would be seen much sooner than

would foster cross-—cultural relation-

of two women, one a social-
health nurse, could live
st some of the remote nlaces

sreat deal could be acconn-

public henlth routines of maternal and child

allow, and morbidity due to

The close and relstively

cost of the aerial evac-

could readily be housed in

similar to this has been
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undertaken by the nited Church in ¥orth Australia. An
Tnstitute for Aboriginal Development is being constructed
in Alice Springs to consist of three units, The first, a
mother training and child-care centre, ig almost ready for
veccupation. It is intended that 20 mothers with their
babies be admitted at a time, for a three week conrse in
mothereraft, language, hygiene etc, The teaching is to
take placée in an open court-yard and cooking done with
primitive equipment over open fires, Sleening ousrters
are also designed to relate tu home conditions. The
teachers will be a trained social worker and a public
health nurse with Aboriginal assistants., Other sections
of the Institute are to include a modern langusge labor-
atory teaching the three bhasic Aboriginal languages to
non-Aborizinals and Inglish to Aboriginals, and a cultural

centre.

This sort of project demonstrates that at leasi some
sections of the non-Aboriginal community appreciste the
need for active interventiomn to improve the present, un-

healthy situation.

411 these things so far mentioned could have & Drow-
Pound offect on child health in the aresa,. However there
are all the problems of POOY eCONOGWY, iack of smplovment
opportunities and training fer special ekills, culiursl

and language barriers, and so on whiech will prevent
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morbidity and mortality assuming accentable proportions

for wmany vears vet to come.

Long-term Policies,

The future situation depends entirely on what trends
are started now., IT a noliey of educaticn in its widest
sense, for all sectiomns of the Aboriginal community, is
initiated promptly there is hope for smelioration of all
the general factors aggravating poor child healith., It
scems inevitable that when an improvement in socioc-econom-
ie climate begins to be Telt, there will be an increasing
migration of young Aboriginals towards bisger cenires
where they feel opnortunities for advancement might he
available, Once these peonls arve motivated to want
proper housing, better educational and smplovment oDPOY-
tunitieﬁ, and when they see security and freedom within
resch, there will be little to keep them in remote areas,
The common belief that an Aboriginal has such close assoec-
iations with a particular piece of couniry thai he cannot
leave it has been proven false over and over agein., This
tremnd has besn neticea%l& in South Australis Tor many
vears, with steadily incressing propertion of the Ztate's
Aboriginals actually living in Adelaide, where their
early childheood mortality is similar to that of their

non-iboriginal neighbours.

As an adjunct to the gradual narrowing of the socio~




250

economic pap by education at all ages and levels, the
non.Ahoriginals wmust be conTronted by an extensive and
carefully designed vrogramme, A series of television
films could be produced to damﬁngﬁrak& that Aboriginals
and non-Aboriginals can live in harmony and that the days

of the primitive savage are over and =20 on. 7The non-Abor-

iginals will need to be conditioned to take in their stride
this expected migrstion, and accent Aboriginals as they
have done Italians, Greeks, Chinese and Indian Students

and many others, Possibly ths inavitab;e emergence of
scores of Aboriginal sporting heroes will help assim-

ilation.

Australis at thisz moment has aﬁ excellent opnortunity
to anticipate racial problesms with regard to the minority
zroup of Aboriginals, If enlightened, cross-cultural ed-
ucation is delaved the situstion will become much more
difficult t~ control, because the First generation of

literate Aboriginals will be anti-white Australians.

Unless these social chanses can be brought about,
the childhood morbidity and wmortality will remain high,

noe matter how excellent local healith services become.
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YHDIY = Pacsimile of instruction sheet issued to

nuraes in remotes areas.,

GEA TW O CUTLDHOOD

nildhood diarrhoea, with or without vomiting, is usually
caused by an infection of the bowel. The commonest cause
is a virus which may also nroduce a sore threat, red ear
drums, cough etc,

Sometimes specific germs such as Shigella, £, Coli and
Salmonells may cause diarrhoes,.

Diarrhoea esvecially in asseociation with vomiting can be
fatal., Small babies and malnourished children are sspec-
ially at risk. 7Ths inflamed bowel loses large amounts of
fluid, which may be clear and watery, it may contain
strings of mucus, Tood narticles and even bright blood.
The loss of Tluid, unless replaced, vroduces "dehydrat-
ion® whieh is the dangerous part of the illness,

Debhyvdration:

The fluid lest via the bowel in diarrhoea and vomiting
contains many substances which are impertesnt. Besides
water, the next most imporiant is Salt. Dehvdration
has been called the "Low Salt Syndrome? and as it dew
velopns, the following signs appesri-

- weight loss,

-  thirst, dry mouth, resilessness.
- @small amounts only of dark urine.
- fever, decreasad sweatling.

As the situation worsens, if no treatment is given,
further siegns anneari-

-  wWeakness, pallor and anxiety.
- feebhle pulse.

~  ¢old hands and fest,

- yapid breathing.

-  eventual unconsciocusness,

The best wav to assess the severityv of debvdration is to
measure leoss of bare bodyv weight. Thus it is imporitant

to weight a child carefully at the first sien of diarrhoes,
The table expresses severity of dehvdration as & Tunction
of weizsht loss, (@.g. If 2 201b, ohild loses 11u. the
dehydration is 1/20th. or 5%)
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Leverity of Dehvdration:e—

WETOHT SEVERITY oF STTUATION TYpL OF THEATH

1/h50th Mild Dietary

1/20th Hoderate Vigorous Pluids

1’1“* ; Severe #luids 4 TDooctex

1fldth or 10% Vervy Severs rgpent Hosnital
{Parenteral fluids)

1/8th or 12¢ Extreme Intravenous Fluid

1/?£h or 1B L.ethal

“rolonged diarrhoea can cause exhaustion of supplies of
certain digestive enzyvmes, thus making re~establishment
of normal diet difficult,

wg

TR

The dehydration, the infection itself, dis dangervus
and therefore treatment is ailmed at preventing it.

of course, very often a co~existing respirstory infect-
ion will have to be treated as a sepnarate entity, say,
with I.M., PERICTLLIN,

The simplest and wost effective early itrsatment of

infantlile diarvhoea is as follows:-

i, ¥eisgh child bare,.

ii. Give NOTHING by mouth for 12-24 hours excent
SALT/SUGAR/YATYE mixture made to this recine.

3
P
¥
2 BUGAR

1 é}%f‘sfy O 3@@ 2
This is often called DIXTROSE/SALINE.

The sugar content helps to keep energy available, 4
emall amount of orange or lemon Tlavourineg may be added,
If this mixture is flatly refused, a 1 in 16 sweelened
condensed milk may be used,

If possible breast feeding should be interrupted
this is often difficult. In any case, the T
BALINE must be given to make up fluid loss,

If vomiting is present, small sips of the mixiture are
given Treguently wuntil vomiting stops,

s bu%

A guide to the amount of mixture needed can be obiained
from the weight of the patient. Any welght loss is made
up by incressing the amount,

A

Por example, a weight loss of f ozs, means the child
needs 6 ozs, of fluid rewnlaced, 1t does not matier how
frequently the child is weighed., Passape of light
coloured urine is a good sizn.
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iii. After 24 hours -

a, Tt will be elear whether the situation is
pecoming worse, in which case m@dleal advmea 3%@%1@
be sought, It may be L the bawwi is
that sven the TRU=SALTME phasses P
being absorbed, If the situation does wﬂrr@n Ay th&
child loses more weight desnpite ireatment,
peritoeneal or intravenous Fiuid is neader,
quu@ of intraperitoneal infusion has beson
remote aresas in other a@mm%wlam anl 18 a suitsbhls emersg

ency measure For use in Central Australia., It has been
used successfully several times on varicus Missions,
“ettlements and Stations, The technigque is described
later,

be IF the patient's condition is the same or
improving after 2k nours, then gradual intreduction of
sweetened condensed milk {1 part milk to 9 parts w%ﬁ@r}
is indicated., The bigger child may be given saliy
hiscults with a smear of "Vegemite" f%m% noe hat?ar?
Over the next few days, the milk is gradually increased
in strength and baby rice, cersal ete,, can be added.

The diarvhoesa may increase again temvorarily after Tood
is started, but usually it is best to centinue. It may
Be up to ten dayvs or more before the child is bhack to
normal.

iv, Antibiotics

Teaatment with antibioties is WOT indicated wi-
less the specific germ is known and it is felt that
sterilisstion of the stools is necessary for the pro-
tection of others e.,z. & vounger 8ibling, Almost all
cases of gastroenteritis get better without antibiotics.
The wntreasted infection clears itself after a nerioed,

Ve Antidiarrhoeal Agents

Mixtures such as Kaolin, Kaolin and Horvhisa,
Kaomyecin, Arcbon, Cornflour etc. serve only to aggrav-
ate an already irritated sut and have nco nlace in the
treatment of childhood diarrhoea, Lomotil has bsen
used, but is of doubtful value., Antispasmodics with
strepine-like side effecis such as Bumydrin, Huscopan
and Herbentvl likewise are not indicated.

THELCTIVIDY

fastroenteritis is 2 highly infectious disease with a
short ineubation veriod. Anvone caring for patiente
should be most Testidious sbout hand washing before and
after handling anvihing to do with the patienis.

All instruments such as thermemeters and hottles should
he kept in antisentic lotions, and the vatient isolated
from the rest of the community.
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It is imnortant to realise that in a "gastro" ward,
individuals may have different csuses for their
disease, and are therefore infectious to each other.

TWTBAPERTTONEAL THIIS 70N

o

The technique of Intraperiboneal Infusion is simple
and safe, 1t is applicable to the treatment of
severe and/or progressive dehydration in situations
where Intravenous Therapy is not possible.

Indications.

Dehydration, from any cause, when oral rehyvdration
is ineffective or impossible and when Intravenous
treatment is not available,

Contraindieation - Distended abdomen.

Technigue.,

The abdemen, one inch above the umbilicus, or midway
between umbiliecus and nubis in the midline, 1s swabbed
with antiseptic solution,

Using ordinary Intravenous giving set and the wide
bore needle provided (16 - 19@3, gither Normal Saline
or Half Wormal Saline in 2479 Dextrose, previously
warmed to body temperature, is set up as for T.V.

infusion,

Traction, between forefinger and thumb, at the
umbilicus renders the puncture site taut, and the
needle on the giving set is pushed into the subcutan-
eous tissue, The clip on the tubing is released and
the neodle advanced until the Saline flows froely.
“he needle is kept perpendicular to the skin. Loeal
anagsthetic mayv be used,

An assistent should control the patient's movemenis
by holding the ankles with one hand and the arms above
the head with the other,

The fluid mav be run in as guickly as possible and
when the infusion is complete the needls iz withdrawn
and the punciure sesled with Colledion,

The volume of Ffluid infused depends on the size of the
patient and the severity of the dehydration., VUsually
a 5 kg, child can take 230 mls. and a 10 kg, child

500 #sls. at a time, Sometimes the severity dictates

that the infusion be reveated several times at say
four hourly intervals,
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At any stage during the infusion, if the patient
hecomes distressed, the procedure should be stopred,
Thig iz uncommon and is usually due to the fluid being
too cold,

The advantages of Intraperitoneal Infusion are that
the fluid is absorbed rapidly, the procedure is auick
and renuires a minimum of skill and experience in the
onerator.






