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Type 2 diabetes and other nutrition-related sceddllifestyle” diseases, including obesity, anddiavascular
and chronic renal disease, are very prevalent istrAlian Aboriginal people and contribute to thHagh rates

of chronic illness and premature mortality. An Aigaral-driven, community-based health protectioaalth
promotion and improved disease detection, managearh care program was introduced in four remote,
discrete communities in the far north of Westerrsthalia (WA) in order to attempt to prevent thegorters
through community-based lifestyle modification. Magnergetic screening for early risk factors iolngd as
well as early dietary and exercise interventionsg aredical treatment, when indicated. Distinctivatees of
this program include its Aboriginal initiatives angerspectives, committed partnerships between the
communities, the Unity of First People of AustralfaAustralia (UFPA) and its carers, the commusitieealth
care providers, external clinical specialists, ottiernal agencies and a locally-operated poirtané (POC)
pathology testing capability that is conducted bgal and UFPA personnel. The POC component is gualit
managed by Flinders University. These features hensured the viability of the program in three loé t
communities; the other one decided not to continitle the program despite risks of serious long-téealth
consequences. The pre-program prevalence of dbetereened adults was almost 40% and in adgéd a
>35 years was almost 60%. After several months efptiogram’s operation, there have been positivagda

in knowledge about food, nutrition, exercise anskdse and altered attitudes and behaviours rdtasidtary
and exercise patterns. There have also been impents in weight control and in pathology test rissul
relevant to the risk of subsequent developmentaifates and cardiovascular disease.
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Introduction

As in many other previously traditional societigairition- the world’'s largest and most successful group oftdm

related diseases such as non-insulin-dependenetd@bgatherers and, since European colonisation, havidlyap

mellitus (NIDDM or “diabetes”), cardiovascular dése shifted to a more sedentary lifestyle with dietattare do-

and chronic renal failure are very prevalent in thalga’s minated by energy- (calorie)-dense foods. Thesefiea

Indigenous populatioh This is part of a much wider inter-high in saturated fats and refined sugars, lowibrefand

national problem which has been described as ‘&scim  high in salt; alcohol consumption is another additito

public health®® In Australia these so-called ‘lifestyle’their contemporary consumption patterns that haisise

diseases have become the prime cause of prematute-m nutritional implications.

lity in the Indigenous populatich. Much of this burden of

illness, disability and premature death is prevaleta Correspondence addressProf. Michael Gracey, Unity of First
The rapid increase in diabetes may be relat¢lde shift People of Australia, 23 The Grove, Wembley 6014,stéf

to ‘Western’ diets and lifestyle and a decline iygical Australia

. 5 e Tel: 08-9381 1702; Fax: 08-9382 4089
exercise patter® Such changes are characteristic of Email: m.gracey@optusnet.com.au

large proportion of Aboriginal Australians. They qamsed Accepted 20th September 2005
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The incidence and prevalence of diabetes are inogas
in the Aboriginal population. These rates are astielou-
ble to four times higher than non-Indigenous Auistre’
and in some Aboriginal communities the relativesadre

are generally much more expensive than in metrigwoli
areas or in major regional cent’8sThe communities are
officially gazetted as “alcohol-free”; this can beforced
by government by-laws but these are sometimes

very much highef. It has been claimed that this may befringed. Each community has its own clinic witlsiceent
because mainstream health services have failedi-Aboror visiting nursing staff; the Pilbara communitg@lhas

ginal people due to their ignorance or lack of unde
standing of Indigenous issues, their unwillingntessiea-
ningfully engage Indigenous people in their ownlthea

medical staff on site; one of the two doctors sersmall
and very remote, outlying desert communities, titange
by 4-wheel drive vehicle or by light aircraft. Gomeent

and because of the entrenched and widespread socjgrograms provide most of the community housing and

economic and political disadvantages that the kmtgs
minority experience in Australian society.

In order to address these problems the Urfitfiist
People of Australia (UFPA), a not-for-profit Aboingl-

infrastructure services but the prevailing stansaade
well below what is expected in the wider Australian
community; consequently, serious infections of sk,
gastrointestinal, genitourinary and respiratoryctsaare

run organisation, commenced a Diabetes Managemeendemic-*

and Care Program (DMCP) in discrete Aboriginal

communities in remote parts of the north of WesternThe “lifestyle” Diseases and Diabetes Management and
Australia (WA) in 2002. This paper outlines the ebj Care Program (DMCP)

tives of the UFPA program in those communities, howThe UFPA has developed a Diabetes Management and
the programs were established, how they operate ar@are Program (DMCP) for the special needs and prob-

some of the outcomes. Emphasis is given to thegtion
of health, the promotion of healthy lifestyles ihet
context of outback Aboriginal communities and, ar-p
ticular, how nutrition-related health promotion das de-
livered in meaningful ways to remote Aboriginal pkn

Methods

The setting and the communities

These Aboriginal communities are in remote areahen
tropical north of WA. Each of them has its own coramu
nity structure with elected chairpersons and cdlamsi
and committees that are responsible for various@sf
community life, such as health. One community ishon

lems of so-called ‘lifestyle’ diseases in remoteoAbinal
communities in the north of WA. Participating comm
nities expressed an interest to become involved the
process of discussion, explanation and negotiation
occurred before formal, signed agreements comnitted
UFPA and the communities into mutual partnerships.
This was done with very wide and lengthy community
consultation and with the involvement of other stak
holders (Fig. 1). The main stakeholders in the Comity
include: the Community elders; the Community Colnci
which is responsible for the governance of the Comm
nity; the Community Health Committee; an elected
Community Diabetes Committee; the Community School

edge of the Gibson Desert in the Pilbara regiorp twand its teachers; the Community Shop and its manage

others are in sparsely populated savannah bushiahe

ment; and the Community Clinic and other healttecar

Fitzroy valley in the West Kimberley region and the providers.

fourth community is in the eastern part of the Kariby.

The community populations are approximately 200,, 4000bjectives of the program

350 and 400 persons, respectively. The people ute g

The main objectives of the Program are to (a) height

mobile depending on community commitments such aawareness about lifestyle diseases like obesity chad

funerals and traditional ceremonies, the latteeeigly at
certain times of the year. They are located apprately
150 to 200 kms distant from the nearest towns. ahdl
accessible by road and unsealed “bush” tracks,dipg
on whether or not flooding has affected travel apd,

betes, (b) promote healthier living, including demtd
regular exercise in order to minimise the possibitf
developing risk factors for these diseases, (cpearage
earlier detection through community risk assessment
programs and the judicious use of on-site pointare

particularly in the summer “wet season”. Each commu+testing where appropriate, (d) institute earlieratment

nity has a nearby unsealed airstrip; these ard antil
cannot be used at night except in emergencies aychm
unserviceable during wet weather.

Communities have a combination of traditioaald,
increasingly, Westernised styles of living. Despiiving

when required, (e) encourage better compliance with
medications, and (f) to undertake appropriate itives
gations [such as regular urine testing and retuhelto-
graphy] and treatments [such as podiatry] to misémi
long-term complications. The UFPA has gathered to-

government schools and teachers on-site, unemplitymegether a group of “carers”, locally and from outsithe
rates are very high and many community members areommunities, who bring high levels of awarenessh®
dependent on social security. Each community has itsommunities about food, nutrition, health and theks
own food store which is the main source of its food associated with unhealthy diets and sedentarytyjites

drinks and general provisions. Supplies for tharest
come mainly from major southern cities which areuth
sands of kilometres distant; provisions are usudky
livered every week or so but this can be interrdie un-
predictable weather, such as cyclones and floanlaes
times for weeks or months. Community store &app

using language and other messages that are amgiBopri
and well understood by community people. The local
people are often not comfortable with “high English%
they call it; they may have English only as a second
third language and many of them, especially oladempte,
may be semi-literate or non-literate.
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Main Stakeholders

UNITY OF FIRST PEOPLE OF AUSTRALIA AND COMMUNITY
(INTERVENTION AND PREVENTION)

Community Local Diabet

Governance Committee

\ 4 )4

Key Target Group Healthy Overweight Obese The
Group Group Group Shop
Children .
in _Chlldren
Community /\ I School
U.F.P.A. Program U.F.P.A. Program
1. Diabetes Education 1. Exercise
2. Regular Physical 2. Physical Activity
N Activity 3. Diet Medical
U.F.P.A. Program 3. Diet 4. Nutrition Clinic
4. Nutrition 5. Lifestyle
1. Diabetes 5. Health Education 6. Diabetes Education
Education and 6. Formation of Diabetes 7. Self-Management
Awareness Committee 8. Weight Reduction
2. Nutrition 7. Trainina Local Caret 9. Health Education
3. Healthy 10. Formation of Diabetes
Committee UFPA
11. Training Local Carers Point-of-Care Program

Figure 1. Main stakeholders in the UFPA Diabetes Manage¢med Care Program

They also take part in the selection of and worktlos
communities’ Diabetes Committees. They become very
closely involved with the work of the UFPA carersda
reinforce their role in the community. An importaom-
ponent is the use of visual teaching aids for heattu-
cation. This is a readily comprehensible way tpl@x to

Implementation of the program

These chronic lifestyle diseases are often silemy-
dious for years while they develop progressivelthodt
causing symptoms; they can have their origins ipaap
rently healthy, non-obese childfénand may even
commence during intrauterine growth.The UFPA has, Aboriginal people, adults and children, how relevaarts
therefore, made children the key target group ®io- o the hody, such as the heart, blood vesselst kel
gram (Fig. 1) in order to maximise its impact orlte  hancreas, function during health and what goes gvron
protection, health promotion and disease prevention \yith them when risk factors for lifestyle diseasa®

minimisation. Children are involved in educatioml,— i Commencing or when they have become established in
creased awareness and the promotion of healthiegli diseases such as diabetes.

through better nutrition and the encouragemengegtilar

exercise, sports and active recreation. The prograsn Health screening and risk assessment procedures
involved high-profile Olympic champion athletes Her All community members are invited to take part in a
Elliott and Cathy Freeman in promoting healthy lif¢ss  health-screening program that includes personal fand
among young people; other individuals and mentaxs&eh mily history and clinical and physical (includingthro-
supported the sports and recreation program inofudi pometric) assessment. This helps to identify ovighte
well-known WA sports personalities and an interoraéil  obesity, diabetes (and its complications), cardioutar
water polo teamOlder community members are similarly risk, renal disease and biochemical indices. Thegro
involved with the program and are encouraged by thelures used to involve the communities in the pnogra
UFPA carers to become regularly more physicallvact  included a long process of explanation by Aboribina
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members of UFPA and members of its staff to thedefined as a circulating plasma cholesterol lefetm5
communities at public community meetings and to theanmol/L or LDL cholestero=3.4 mmol/L or HDL cho-
Community Councils of what the program entails andesterol <lmmol/L or triglycerides1.8 mmol/L1%*®

how the information would be used for the benefit o

participants and the communities. Informed andtemi

Dyslipidaemia was defined for pre-adults (ap 118
years) as a circulating plasma cholesterol leveka#t

permission was obtained from each of the Communitynmol/L or LDL cholestero&2.8 mmol/L or HDL cho-

Councils and with written permission of participarr
their parents or guardians. Each participant wes fo
withdraw from the program at any time. The resukse
immediately given to participants’ clinical carensd cli-
nical and laboratory reports were included in tletip
cipants’ clinical notes, often within minutes. eoV-up
action was arranged for any individual requiring RAll

information was coded confidentially and de-ideatf
information about the health status of communities
quickly reported back in writing to the Communitp@-
cil involved for its information and follow-up aoti. The

lesterol <0.9 mmol/L or triglycerides>1.8 mmol/L*
This process of risk assessment assists in detemgnini
those who need further investigation and/or coimigu
clinical management. Those whose body weight is¥@bo
normal also take part in self-management of thiéé- |
styles and in supervised weight reduction. Adatts in-
volved in these same elements of the program athare
children; they also take part in semi-structuregsutal
activity programs and play an active role in sétecbf
and working on the Diabetes Committees and in hglpi
to improve the skills of the local DMCP “carers”. &h

procedures used conform to the NHMRC guidelines reprogram identifies individuals who are overweight o

lating to work with Australian Aboriginal people.h&
following procedures and definitions were used:
Blood pressure was measured after 5 minutsgtifg

obese and activities are devised for them and for a
community members to undertake either as daily re-
creation (such as walking to and from the foodesttine

using a Dinamap Procare 300 which meets Australian community centre, the school, the swimming hole thed

National Heart Foundation guidelines: (http://wweaht

airstrip) or as active sports such as basketh@itbill or

foundation.com.au/downloads/hypertension_managemergwimming. This is done so that weight control aae

_guide_2004.pdf). Hypertension in adults was aefias

a systolic blood pressure (BP140 mmHg or a diastolic
BP >90 mm Hg** The definition of hypertension in chil-
dren and adolescents is related to age, gendeheigtt.

Normal BP is defined as systolic BP (SBP) and dlast
BP (DBP) measurements that a@0" percentile values;
hypertension is defined as average SBP or DBPdevel

duction can be supervised in sensitive and untbngay
ways. The whole community and all stakeholders, in-
cluding the UFPA, must understand their placesaat p
ners in the program (Fig. 1). This is linked throube
community clinic and the community risk assessnpeot
cess with the point-of-care testing. These comptne
collaborate with continuing medical care and folow

95" percentile values. Average SBP or DBP levels thafor patients who require it.

are>90" percentile buk95" percentile are designated as

‘high normal’; these are considered to be an intaiocaof
increased risk of developing hypertenston.

Body weight in light clothing was measuredtiained
personnel using checked electronic or standardiset

Results

Health and risk assessment and disease screening
surveys in the communities

Community-based health screening and risk assessmen

checked spring balance scales (to 100g). Body Massere undertaken in each of the communities. These

Index (BMI) was determined by dividing body masg)(k
by height (metre€3. The following BMI cut-off points

done after discussion, explanation and consultatiith
the Communities and their Councils and with theinfal

were used: 20-24.9 = acceptable; 25-29.9 = ovelweig written permission and informed consent of the ipart
30-34.9 = obesexz35 = extremely obese. Glycated hae-cipants or their parents. The average ages, baiyhis,
moglobin (HbAlc) was measured on capillary wholeabdominal girths and Body Mass Index (BMI) measure-

blood using a portable DCA 2000 point of care asedy
(Bayer Australia Ltd., Melbourne).

ments of adults are shown in Table 1. Sixty-oneqrdr

Total-, HDL- and of 416 weighed adults were overweight or obese @abl

LDL-cholesterol, triglycerides and glucose were mea-l). Using WHO upper limits of waist girths of 16& for

sured on capillary whole blood using a CholesteBXXL
analyser (Point of Care Diagnostics, Sydney). rédlults
were available within 10 minutes. Diabetes wasnaef

men and 88 cm for women, 36% of the men and 75% of
the women had abdominal obesity. If the recently- p
posed BMI cut-off point of healthy body mass fodiin

by a known documented past history, a fasting glaco genous people (22kgfinhad been us€d?* 79% of the
level of >7 mmol/L or symptoms suggestive of the-dia men and 86% of the women would have been overweight
gnosis with random glucose >11.1 mmol/L or a plasmar obese. Forty-five percent of females of chigiing
glucose of >11.1 mmol/L after glucose on oral glécos or child-rearing age were obese. Using Cole’s age-

tolerance test (OGTT).

specific BMI equivalenté among 82 males and 126 fe-

Probable diabetes was defined by biochemiwi#l e males aged up to 18 years, 6 of the males (7.3%b)1&n

dence highly suggestive of diabetes (such as HA%6)

of the females (12.7%) were in the BMI category2bf—

but for whom proven evidence of diabetes, according 30; 3 of the males (3.7%) and 2 of the females%).6

standard criteria (such as OGTT testing and fastiogdb  were in the BMI category30; that is, 11% of the males

glucose measurements), was not feasible under eemoand 14.3% of the females in this age group were-ove
outback field conditions. Dyslipidaemia in #duwas  weight or obese (Fig. 2).
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Table 1. Main features of adults in the community and hypertriglyceridaemia were very prevalent amtirey

surveys
Feature Males Females
Age (years) 38.7+14.9 41.0x17.4

(range = 18 — 82) (range = 18 — 88)

adults (Table 2). Abnormal lipid profiles were padant in
males and females aged up to 18 years. More tB#ndf
the pre-adult males and 16% of the females in dge
group had high total cholesterol levels; low HDL ¢€ho

N =181 N =237 lesterol levels were found in similar proportior@ne-third
Weight (kg) 81.9+19.8 72.9+ 19.2 of males up to 18 years had low HDL cholesterotlsand
(range = 48 — 151) (range = 29 — 157) almost one-quarter had abnormal triglyceride levels
N =177 N =233 All participants were requested to fast ovginbbefore
BMI (kg/m?) 27.3£5.9 28.4+7.2 blood samples were taken for assays. Resultsash
BMI <25 69 (39%) 80 (34.3%) glucose and HbAlc (glycated haemoglobin) levels in
BMI 25 - 30 56 (31.6%) 61 (26.2%) adults and pre-adults are shown in Table 4. &heay
BMI >30 52 (29.4%) 92 (39.5%)
N =177 N =233
Waist girth 97.2+ 14.9 97.9+17.8
(cm) N =176 N =234 Table 2. Plasma lipid levels in adu
Systolic BP 134+ 17 122+ 20
N =176 N =234 Variable Males Females
Diastolic BP 80+ 11 76+ 11 Total cholesterol 5.3+1.5 47x0.9
N =176 N =234 (mmol/L) N =165 N=212
Proportion 75 (42.6%) 59 (25.2%) LDL cholesterol 3.1+0.9 25+0.7
with N =176 N =234 (mmol/L) N =139 N =205
- hypertension — HDL cholesterol 1.0+ 0.3 1.:0.3
means and standard deviations are shown (mmol/L) N= 162 N = 209
Among adults, hypertension, defined as SBP >140 orTriglyceride$ 23(21,26) 1.7(161.8)
DBP >90 or on treatment for hypertension, was docu- (mmoliL) N =166 N=212
mented in more than 40% of men and one quarteneof t Total cholesterol 59 (35.8%) 26 (12.3%)
= 5.5 mmol/L N =165 N=212

women. In those younger than 18 years, BP% pér-

centile for age and sex was found in 26 of 82 males| b cholesterol

(31.7%) and 25 of 126 females (19.8%). Twenty-three
males (28.4%) and 10 females (7.9%) had BE>9ér-
centile for age and sex. Dyslipidaemia was prenale

> 3.4 mmol/L

HDL Cholesterol

adults and pre-adults (Tables 2 and 3).

Hypersherel-

aemia occurred

in more than one-third of the med

one-in-eight of the women; low levels of HDL chokrst

42 (30.2%)
N =139

83 (61.2%)

28 (13.7%)
N = 205

101 (48.3%)

< 1.0 mmol/L N =162 N =209
Triglycerides 110 (66.3%) 101 (47.6%)
> 1.8 mmol/L N =166 N=212

! geometric means and 95% confidence intervals

MALES FEMALES
35 357
v v v
30 30 v
v
<. v T . VYT vy
: wy I i
s =
“ Y 0 oP 2 @9 0(@@
o ® o %QD
® g @ ?5 oo &
°.8 @o Qg 2
% % o o o) 8
15 51 o d) 8) &@% OO
10 107
1 1 1 T T T T 1 1 1 1 1 1 T
4 6 8 12 14 16 18 4 6 8 10 12 14 16 18

AGE (years)

AGE (years)

O Normal weight
V¥ Overweight/obese

Figure 2. Body weight distribution of participants agedtafd8 years
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Table 3. Plasma lipid levels in children and Table 4. Glucose and HbA1c levels in adults, child
adolescen and adolescen
Variable Males Females
(N=33) (N = 50) Males Females
Total cholesterol 3.7+ 0.7 3.8£0.8 Adults 7.58+ 4.87 7.01+ 3.95
(mmol/L) DR A
LDL cholesterol 22406 22407 Glucose (range = 3.3 — 28.3) (range = 3.0 —28.2)
(mmol/L) (mmoliL) N=177 N =231
HDL cholesterol 1.1+0.4 1.1+0.2 HbAlc (%)  6.41 (6.14,6.69) 6.28 (6.07,6.5)
(mmol/L) N =161 N =209
Tr('g'yceI;'Ld)es 090913  1.0(0.9,12) Pre-Adults 4.82+ 051 4.7610.74
mmo Hes R
Total cholesterol 4 (12.1%) 8 (16%) Glucose (range =4.1-6.0) (range = 3.6 —8.2)
>4.4 (mmol/L) N =41 N =64
LDL Chg'essterol 4 (12.1%) 10 (20%) HbAlc (%)  5.22 (5.14,5.31)  5.25(5.16,5.34)
>2. _ _
HDL cholesterol 11 (33.3%) 9 (18%) N =43 N=70
<0.9 1 . . . . .
) . geometric means and 95% confidence interégisyticipants up
Trlglg/ciegdes 8 (24.2%) 6 (12%) to 18 years of age; glucose results are givenesmst SD and

with ranges given in parantheses

'participants up to 18 years of age
“geometric means and 95% confidence intervals

include results from some non-fasting individuals.Discussion

Fasting glucose samples were obtained from 40 mdn a This work has shown that overweight, obesity and dia
79 women who were definitely fasted. The fastihg- g betes were very prevalent in a sample of sevenaditeal
cose levels (mean + SD) for men were ¥.4.8 mmol/L  Aboriginal people living in remote communities ihet
and for women were 58 2.4 mmol/L. Nine of the men tropical north of WA. Sixty-one percent of men @60
(22.5%) and 14 of the women (17.7%) had fasting gluof women were obese or overweight (Table 1) and 36%
cose levels >7 mmol/L. Because of doubt aboutrfgsti of men and 75% of women had central or abdominal
status, levels were also considered as if they waaréom  obesity. If the recently proposed lower cut-adirs for
glucose samples. On that basis, 30/177 (16.9%)esf BMI****were used even greater proportions of the adults
and 29/231 (12.6%) of the women had plasma glucoseould have been classified as overweight or obese.
levels exceeding 11.1 mmol/L. Among 97 men and 10@-orty-five percent of females of child-bearing afuld-
women not known to be fasting, the mean log transrearing age were obese; this is of particular mmiee
formed insulin levels were 13.7 (Cl = 10.8,17.4§d6.3  because children of obese mothers subsequently drave
(Cl = 12.9,20.7) pmol/L, respectively. From 14 nawl increased risk of themselves becoming overweight in
30 women known to be fasting, the mean log transearly life** Among those participants aged up to 18
formed plasma insulin levels were 6.4 (Cl = 3.28)and years, 11% of the males and 14% of the females were
10.0 (Cl =6.6,15.1) pmol/L, respectively. Noneseflen overweight or obese. This is important becauseiqus

of the fasting men who were investigated had etelat work among apparently healthy 7 to 18 year old Abo-
‘homeostasis model assessment’ (HOMA) index ratiogiginal children and adolescents living in the Kienley

but 7 of 19 (37%) tested women who were fasting hadegion had a baseline prevalence rate of overweifht
ratios >4 units (HOMA = (glucose [mmol/L] x insulin 2.7% that increased to 17.6% just five years ldteAt
[pmol/ml] + 22.5 and should be less tharf4). Forty-six  follow-up five years later, at the mean age of 1&Ars,

of 93 men (49.5%) and 53/95 (55.8%) of women notmore than 8% of those subjects had impaired glucose
known to be fasting had HOMA resultst. Overall, tolerance, 2.7% had diabetes and more than 20%ad
39.6% of the adults (37.7% of men, 41.1% of women)ercholesterolaemia. Dyslipidaemias were more comm
had diabetes (documented history or fasting capilla among females than males. This quick progression of
blood glucose>11.1 mmol/L)** Almost 60% of adult diabetes and some of its precedents highlightsnehex
males and females 35 years of age had diabetes docu-for earlier detection and screening, where possitae
mented by the same criteria. None of the 86 prétaduearly indicators of risk of disease and earlieatimeent
males or the 132 pre-adult females who were telséell and care, where indicated. Prevention, of courseani
diabetes. even more important objective.

The following were used in risk factor anasyg$or Hypertension was also prevalent among aduis a
lifestyle diseases. In adults: (1) hypertensiohg(@vated pre-adults in the present study. Almost 43% of rtren
plasma cholesterol levels, (3) diabetes, (4) oviglteor and more than one-quarter of the women were hyper-
obesity. For children and adolescents up to 18 syeartensive. It is instructive to compare these figdimith an
(1) elevated cholesterol levels, (2) overweighbbesity, extensive survey of 249 Aboriginal men and 241 Abo-
(3) hypertension as previously defined. Among 294riginal women living in the Kimberley in the lat®80s*
adults, 27% had two risk factors, 21% had threk ris That study found that approximately 8% of males and
factors and 6% had four risk factors. Among 82tipar 25% of females aged 20 years and over were hyper-
cipants aged up to 18 years, 33% had one riskrigg%  tensive. This suggests there has been an increabe i
had two risk factors and 2% had three risk factors. prevalence of hypertension in Aboriginal men inttha
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region in the intervening decade or so. The rea3daf overweight and obesity. There is strong evidera t
this are unclear. Alcohol drinking and increasiniyllB  these risks are related to the development and¢ssign
were associated with hypertension in that earliedyd®  of glycaemic disease in indigenous populatithsBe-
and these are possible causal factors in the presecause diabetes has been becoming much more prevalen
sample. in Australian Aboriginal people, there is an urgeeéd to
Dyslipidaemias were prevalent in adults andnger  alter current strategies in order to arrest tresidr The
subjects, male and female, in this study (Tablek E@&  UFPA developed its program, reported here, in nespo
example, more than one-third of men and >12% of woto this challenge. This has been done in an envieor
men had hypercholesterolaemia. Abnormalities of thavhere Aboriginal people are often uncomfortablehvsio-
profiles of other lipids were also common; for exden called ‘mainstream’ health services and have had fe
involving LDL- and HDL-cholesterol. Hypertrigly- opportunities to address their own health needs.
ceridaemia was present in two-thirds of men andbatm The program has now been in operation for many
half of the women. Abnormalities of lipid profilegere = months to three years in the different communiti®s-
less prevalent in the subjects up to 18 years ef(agble  cause it involves the acquisition of knowledge, atidra-
3). Risk factors for NIDDM can develop rapidly and tions to attitudes and behaviours of people, pasiti
without clinical warnings in Aboriginal people. Ausly = changes will be slow. This is particularly becatise
done in 1979 in a remote Kimberley Aboriginal commu program operates among people who, generally, fire o
nity showed that changes in lifestyle and diett(tisa low socio-economic status and mostly are not well i
from hunting and gathering indigenous foods anavgrg  formed about the links between nutrition, exercisel
fruit, vegetables and livestock, to dependency tmmes health. They are also disadvantaged by the getwarkl
foods) led to substantial increases in BMI, inseshrates of availability of fresh, affordable, nutritiousdd and by
of diabetes and a drop in the age of onset ancased poor knowledge of the value-for-money aspects erhg
prevalence of dyslipidaemias in a little over 1@ng@® 2’ for sale in their community food stores. This ird#s the
Table 4 shows glucose and HbAlc results froolted comparative costs and nutritional value of freshtfand
children and adolescents. Although the mean plasmeegetables, canned or “dry” goods, sweets, icentrea
glucose levels were only about 7 mmol/L for adultsl a chocolates, cakes, bhiscuits, take-away fatty atiyg Sad
<5 mmol/L among the children and adolescents, thgaa foods, large bottles or containers of sweeteneddsiviks,
of results was very wide and some subjects haegmelly as well as the cost of consumable items such dargui
high levels. Using all recorded glucose levelspb854  television sets, videos, tape players, radioshe®tand
men (37.7%) and 81 of 197 women (41.4%) were catehousehold items. In addition, despite the bandooal
gorised as diabetic; five individuals consideredbably  consumption of alcohol, some community membersdpen
to have diabetes, but who did not undergo confionyat substantial amounts of money on purchasing thesesit
tests, were excluded from this group. Among men andutside the community and on gambling. Despite this
women at least 35 years old, 44 of 76 men (57.98d) a UFPA program has already achieved some encouraging
66 of 112 women (58.9%) had diabetes, with thewexcl results.
sion of one man and one woman with unconfirmed, but After several months in one Kimberley commypnit
probable, diabetes. 49% of the participants had lost weight and 61% had
Individuals had been requested to fast befaraples lower BMI measurements. Improvements in BMI and
were taken but this may not have always occurredaboratory findings tended to be more marked irbeli@
Among the 119 adults (40 men, 79 women) known taather than in non-diabetic persons. For exaniph|
have fasted, 20% of men and 6.3% of women had plasntecreased on average by 0.6 Kgamd improved in50%
glucose levels >11.1 mmol/LP(= 0.029). The mean of the diabetics and average waist circumference de
fasting glucose in these men was 7.1 + 4.8 mmoltLian creased ir>60% of diabetics (average change =2.2 cm)
the women was 5.8 + 2.4 mmol/L. Twenty-five percentbetween the first and second surveys. One youmgamnp
of all men and 26% of all women had HbAlc valuesa food store employee, lost 64 kg between the &imst
above 7% while three quarters of diabetic men & t second screening surveys. There was also a decireas
thirds of diabetic women, respectively, had resitthis  average abdominal girths of more than 2cm and two-
abnormally high range. This may be because a suf@ta thirds of individuals had smaller abdominal girtrean
proportion of apparently non-diabetic adults haé- el surements at follow-up.
vations of their plasma glucose levels over praugdi Fifty-four percent had improved HbAlc resub®%
months while the very high rates of elevated HbAlchad lowered total plasma cholesterol levels (mdwmge
levels among diabetics suggests strongly that #t@min- = -0.134 mmol/L) and there were favourable changes i
pliance with treatment regimes over the precedimget  high density lipoprotein (HDL) cholesterol (mean cha
months was unsatisfactory. = +0.09 mmol/L) and low density lipoprotein (LDL)
Diabetes was very prevalent in adults. Onlgragi-  cholesterol (mean change = -0.38 mmol/L) lipid pefi
mately 40% of adults 35 years and over were not def Statistical significance would be unlikely to bepapent
nitely diabetic. This study has confirmed that diebeand  after such a short time with such a small numbesuti--
impaired glucose tolerance have reached epidenue prjects. Increased physical activity has been ong¢hef
portions among Australian Aboriginal peopfe? We  most remarkable changes in all of the communitigisis
have also shown that multiple risk factors for @i@ls and has been helped by experienced sports trainert) BRé
related ‘lifestyle’ diseases, such as cardiovascdia- carers and by the provision of better facilities $port
orders were very prevalent. These risk factors delu and active recreation, such as playing and football
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grounds, floodlit basketball playing areas and wellexercise and active recreation program. This progra
equipped gymnasia. Temperatures are often veryihigh was well accepted by community members themselves
these areas, particularly during the middle ofdag, so and was supported by their community clinic stafhis
activities have been designed appropriately. Nearbgommunity has an advantage over the others by gavin
waterholes are used for swimming by two communitiegecently installed and well-maintained swimming Ipoo
and football and basketball are now popular aftéiosl  which is used mainly by the children for exercisel a
hours. Football matches are played regularly betwe relaxation and which the UFPA planned to use forano
two Kimberley communities despite them being seiedra regular aquatic exercises through the involvemeint o
by some hours’ driving. Many community members nowprofessional water polo players as instructors ianudi-
walk regularly, a remarkable change from previouslis  vators.
includes mothers and other people pushing babygram Despite the patiently and carefully explaimesks of
usually in the late afternoons. worsening rates of overweight, obesity, diabetesdio-
Schools and their teachers have supportedptbhe vascular disease and other lifestyle disorders ha t
gram, for example through breakfast and lunch @nogr community unless active intervention strategies ewer
and by introduction of nutrition and health awasnmto  adopted, the community council and administratiea d
school activities and by starting fruit and vegédafpar- cided against continuing the program. The effetthis
dens. The food store managers are now much momecision can only be assessed as time passeandyis
appreciative of the importance of nutrition to thvell- take some years and may be very costly in terntsuef
being of their customers: increased emphasis iagbei man suffering and financial costs of treating cleah-
given to providing more and fresher fruit and vetdds; nesses that are largely preventable.
leaner cuts of meat; providing less high-fat, hsgitt; Community # 4 is the first in which on-siteifeof-
high-calorie (dietary energy) take-aways; reducthg care pathology testing has been given a stratégirat
availability of sweetened soft drinks and otherhhggigar  portant role. This is occurring in collaborationthvthe
items; increasing the availability and appeal difitfr Community Point-of-Care Services (CPS) at the Fiad
juices; and the use of coloured labels to help paapto  University Rural Clinical School in Adelaide. Thiaci-
choose their food and drinks. With sustained sudpom  lity currently manages a national point-of-care HloA
the program carers, communities have accepted dpavirtesting program in 60 Aboriginal Medical Servicesumd
better diets as a core part of their effort to overe life-  Australia; this program is known as the Quality éss
style diseases. rance for Aboriginal Medical Services (QAAMS) pro-
In the desert community only 51% of the agwdpu- gram?*3° This is used to monitor HbAlc tests on Abo-
lation was not diabetic. Seventy-eight percentdi@a-  riginal people with diabetes. A key element okthro-
betics were either overweight (30%) or obese (48% gram is the ongoing education and training of local
76% of the non-diabetics were either overweigh®4B6r  Aboriginal Health Workers in the use of the poréabl
obese (40%) using standard BMI criteria. Twentycppt DCA 2000 machine to measure HbAlc on finger-prick
of the children were either overweight (12%) or sbe samples of capillary blood within 6 minufésand a
(8%). About three-quarters of the adults and 23%e  unique quality assurance program to constantly topni
children hadAcanthosis nigricans, a darkish colouration the analytical performance of all sixty DCA 2000 -ma
and dermal thickening at the rear of the neck wimcti  chines in field usé’® The Flinders’ CPS unit manages
cates excessive circulating levels of insulin @igence another program known as Point-of-Care in Aborigina
to the action of insulin; this reflects a highkrisf the  Hands which, in addition to using the DCA 2000,0als
development of diabetes. The HbAlc levels in tlee d uses the Cholestech LDX point-of-care anaR/ser test
betics were well above accepted normal limits,aating  for lipid levels on capillary blood samples as paft
unsatisfactory long-term compliance with managenaént community risk assessment, particularly in peopleow
their disease. One-third of the diabetics had aat/ are at increased risk of premature cardiovascussade.
systolic BP and 15% had elevated diastolic BP. Tyvent The UFPA has joined both programs run by the CPS to
two percent of diabetic adults had hypercholesée&mia, (a) enable intensive ‘state-of-the art’ quality agement
26% had hypertriglyceridaemia, 63% had elevated LDLof the POC instruments to be used by the UFPA field
levels and 41% had abnormal HDL levels. Among nonworkers for both risk assessment and management of
diabetic adults 11% had hypercholesterolaemia, hd#h chronic disease, (b) active involvement of locatses,
hypertriglyceridaemia, 49% had elevated LDL levalsj  health workers and other assistants with POC tdohgp
38% had abnormal HDL levels. These findings were(c) help to upgrade the skills of community peopie
considered to indicate that obesity, diabetes, i@ard health and related activities such as clerical dmiai-
vascular disease and other lifestyle disorders were strative work. The ability to conduct POC testingsite
serious threat to the future health of the peoplehis in communities confers many other advantages inmmdud
community. This was explained carefully, patierdlyd the ability to perform the investigations on snfaiger-
repeatedly to all of the key stakeholders includthg prick samples rather than using venous blood, deylact
elders, the community council, the community admini POC testing on-site in communities and to provisults
strators, the food store managers and the communityp the tested individuals and their clinical careegs
schoolteachers and the school principal. Meanwtiile almost immediately; this assists with explanatidrihe
UFPA team went ahead for eight months with its prog  results to participants and with arranging for Hiert tests
of food, nutrition and health awareness aith its and/or other follow-up, if needed.
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Conclusion

A ‘lifestyle’ modification program has been estahkd in
remote, discrete Aboriginal communities in the riarth
of WA in order to prevent chronic ‘lifestyle’ disses,
including type 2 diabetes mellitus, and their ldagn

assistance with some of the laboratory assaysUHity of First
People of Australia (UFPA) is grateful to Argyle abiond
Mines, BHP Billiton, Caritas Australia, Child Healtesearch
Foundation of WA Inc., Commonwealth Department ofnia

and Community Services, Commonwealth Department of
Health and Ageing, Department of Local Government a

complications. This program is Aboriginal-driven and Regional Development, WA, Diabetes Australia, Fomitbaf
community-based. It depends on committed partigssh WA, Indigenous Community Volunteers, Lottery WestysM

between the Aboriginal communities, their local age-
ment (such as the school and the food store), tfigical
service providers, the Unity of First People of faka

Mac’s Traditional Pastries, Office of Aboriginal &lth of the
Department of Health, WA, and the Rio Tinto Aborgjin
Foundation for generous assistance. All of the UFRRa#ers
played a crucial role in the establishment and rpament of

anq its community_-based _carers, anq the Communit)he program in the communities. The Community PofrGare
Point-of-Care Services unit at the Flinders Uniitgrs Services unit wishes to acknowledge the continugzbart of

Rural Clinical School. The program explains andeas

Servier Laboratories (Australia) Pty Ltd, Bayer (b@irne) and

community awareness, in locally and culturally appr Point-of-Care Diagnostics (Sydney).

priate ways, why so many Aboriginal people become
overweight or obese, develop diabetes, cardiovascu
disease, and chronic renal disease and their ccatipins.
This is done by using patient, empathetic, community
based carers who understand Aboriginal people avell
who are trusted by them. The program is founded on
sound principles of developing, introducing and aenrc
raging nutritious, affordable dietary habits andr@ased,
regular exercise, sports and active leisure pwsuiton- 3.
tinuing clinical care for patients with establishdidease
is an essential element of the program.

The work is actively supported by local claicstaff
and by visiting specialists. The community-basedlthe
screening procedures have revealed high prevalaites
of overweight, obesity, abnormal glycated haemaglob
(HbA1c), insulin resistance, blood cholesterol dipd-
protein levels, and very high rates of diabetes pred
diabetes. After several months of the interventioo-
gram there have been several encouraging improvsmery
in risk factors for these chronic disorders in thesmmu-
nities. These include: much improved knowledgeuabo ;.
the links between nutrition, diet, exercise, bodgight
and health; positively changed attitudes to acogptine
program’s diet and exercise recommendations; wides,
spread reductions in body weights and BMI measure-
ments; improvements in glycated haemoglobin (HbAlc)
blood cholesterol and other lipid levels and immav
supervision and compliance with medications in ¢hos 9.
patients who require them.

4.

This Aboriginal-driven program could be apglim  10.

other parts of Australia and has recently beerodhtced
into a metropolitan Aboriginal Health Service inrza

berra, ACT. 11.

Abbreviations

BMI (Body Mass Index) = body mass (kg)body height
(in metres, squared)

HbAlc = glycated haemoglobin (glucose bound to
circulating haemoglobin)

HDL = high-density lipoprotein

LDL = low-density lipoprotein
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