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Aboriginal Birth Cohort Study

1987-1990

686 babies Aboriginal babies

Dr. Susan Sayers

ǅTo study outcomes of fetal growth restriction (FGR)

ǅgrowth, nutrition, infections, hospitalisations

ǅLong term consequences: adult chronic disease 



The Setting 

ËHigh rates of Low Birth Weight

üStill twice the national average

ËHigh rates of Infant Undernutrition

ËHigh rates of Chronic Disease

üDiabetes, Heart Disease and Kidney disease

üKidney Disease rates amongst the highest in the world

üDiseases occur at a younger age

ËHigher death rates, at earlier ages



Health of Aboriginal Australians in the NT

Early events Č Late events  

Early life

ËLow birth weight

ËMaternal Nutrition

ËYoung mothers 

ËSmoking during pregnancy

Later life 

ËPremature death

ü16-20 years earlier

ËChronic disease in 

epidemic proportions 

ËRenal disease 

ü16 to 20 times more 

common in some 

aboriginal communities



Early Life Influencing Later Health and 
Disease

3 main ways in which this occurs

1. Health damaging behaviours 

beginning in early life and continuing

2.  Continuation of pathology beginning in childhood

3.   Programming

üPermanent changes in structure and function 

following an adverse event

NOT Mutually Exclusive !



1. Health damaging behaviours

Habits That Determine Lifestyle - formed in childhood

Eating habits

Levels of physical activity

Effects of disadvantage 

üFelt into adulthood

üLow birth weight into successive generations

Effects of Stress 



2. Pathology Beginning in Childhood

ǅGenetic and anatomic abnormalities
üImmunodeficiencies

üUrinary tract abnormalities

Ë Infections
üUrinary Tract Infection

üPost Strep Glomerularnephritis

üStreptococcal infections

ËAtherosclerosis
üFatty streaks found in adolescents



3. Programming 

permanent changes in structure and function following an 
adverse event

ËBarkers hypothesis

üSingle hit

üLBW Č CVS, HT, DM

ËLife Course Theory

/ Developmental Origins of Health and disease

ümulti-hit

üLBW sets the risk, additional adverse factors potentiate it 

üCommonest second adverse factor is OBESITY



Aboriginal Birth Cohort Study

ÅDescribe recruitment

ÅFollow-up : Wave-2 and Wave-3

ÅRates of follow-up

ÅData collected

ÅSelected results

ÅGrowth

ÅMarkers of chronic disease

ÅChildren of cohort participants

ÅThe Life Course



Recruitment



Recruitment Setting 

üBorn at the Royal 

Darwin Hospital 

üBetween January 

1987- March 1990 

üTo a mother

recorded as Aboriginal 
in the  Delivery Suite 
register



Recruitment Area

Royal Darwin Hospital
üMain hospital for Darwin 

Health Service Delivery Area 

ü98% of all births to 

Aboriginal Mothers during 

this time period

üReferral hospital for the 

Top End of the NT 



Birth weight frequencies 1987 - 1990  

Recruited 

into study

Not 

Recruited

54 % of eligible babies



Post- natal clinical gestational aging

6.5% knew LMP

8% early dating ultrasound

Dubowitz LMS, Dubowitz V. A Clinical Manual: Gestational Age of the 
Newborn.  Addison Wesley: Philippines, 1977.

Sayers SM Powers JR. An evaluation of three methods used to assess 
the gestational age of Aboriginal neonates .J Paediatr Child 
Health 1992;28 :312-317

üKnowing the gestational age allows accurate   

classification into those who are normally grown at 

birth and those who are growth restricted

üUsing the classification of Low birth weight (BW 

<2.5 kg) classifies all preterm babies as LBW whether 

they are normally grown or not



Risk factors for Fetal Growth Restriction

Maternal age <20years

Maternal BMI <18.5kg/m 2

Maternal  tobacco smoking



Characteristics Routine  
(570)

Total (686)

Mean birth weight, 
(grams SD)

3098 (601) 3020 (668)

Low birth weight  n (%) 76  (13%) 122 (18%)

% FGR *  n (%) 126 (25%) 167 (28%) 

Preterm n  (%) 37 (6%) 63 (9%)

* Guaran RL, Wein P, Sheedy M, Walstab J, Beischer NA. Update of growth percentiles for infants born in an 
Australian population. Aust N Z J Obstet Gynaecol 1994; 34 : 39-50.

Birth characteristics of cohort

NT average

3306

6.2



Wave- 2

Between 1998-2001

mean age 11.4 years ( 8-14) 



Locations : 70 rural communities

Aboriginal community 

with council
Outstation



Follow- up challenges

Remote 

homelands

Access

Languages

Examination 

space

Cultural issues

Communication

Traced but not seenExamination space



Data collected wave- 2Measurement Method

Body size and shape 

Height Portable stadiometer

Weight Tannita model  TBF 521 

Puberty grade Physical Examination 

Respiratory

Respiratory function Vitalograph 2120 
spirometer 

Kidney

Renal ultrasound  Ultrasonography 

Random urinary albumen creatinine 
ratio

Beckman image 

Random urinalysis Urinary dipstick 

Metabolic and cardiovascular 

Fasting plasma glucose, total 
cholesterol, HDL-C, LDL-C, triglycerides

Hitachi 917 Autoanalyser, 
Roche reagents 

Apolipoprotein A-1, Apolipoprotein B, 
lipoprotein(a)

BN2-Behrring 

Fasting plasma insulin Immunoassay, AIA-PACK 

Blood pressure Welch Allyn Lifesigns
monitor



1238 Aboriginal Babies born at RDH :Jan 1987-March 1990

686
Recruited to cohort 552

Not recruited

470
Paediatrician out of town

82

Mothers not found

572 (86%)
Seen at follow up

Dec 1998- Jan 2001

18
Children died

64
Traced but not seen

1

Refusal

572
Body size

measures

558
Blood 

pressure

529
Renal 

ultrasound

547
Spirometry

534
Venous blood

32
Yet to be found

654 (95%)
Traced



W- 2: Growth outcomes at 11 years by FGR

Outcomes Non-FGR n =341 FGR n =121

Height (cm)
143.8 141.9

Weight (kg)
36.6 32.2 *

HC (cm)
52.5 51.6 *

% Underweight 
15.5 33.9*

% Over weight 12.9 3.3*



W- 2: Prevalence of Chronic Disease markers 

Å
Characteristic Females Males 

Body Size and shape

% underweight   16.6 19.8

% overweight 11.1 10.7

% high WHtR 15.2 11.8

Renal

% Abnormal ACR
(Ó3.4mg/mmol)

11.4 4.0 ***

CVS and Metabolic

% abnormal Lipids 1 35.8 38.2

% abnormal Lipids 2 9.7 8.5

% high systolic BP 12.3 11.7



W- 2: Birth weight, current weight, markers 
of chronic disease at 11 years

üBlood pressure (systolic, diastolic) V V

üFasting insulin, glucose and triglyceride V

üLipid measures (apoA-1, apoB, HDL-cholesterol, LDL-

cholesterol) V

üLung function measures  (FEV1, FVC) V

üKidney function and size (random ACR and volume)V



Wave- 3

Between 2006-2008

mean age 18.4 years ( 16-20.1) 



Planning for wave 3

All / most of what was done before
What was missing / would add value

Young, generally healthy  

üNeed for markers which would show changes 
earlier than conventional  markers/disease

üNeed to look beyond the 

biological-medical model



Looking beyond 
the biological - medical model

Strong Soulsïculturally sensitive tool for measuring anxiety 
depression suicide

Developed by Psychologist : Wendy Gunthorpe

SE factorsïnumber living in house 

Job, Education

Using HICH diagram ïRoss Bailie

CognitionïCogstate-

memory and reaction time 

using card-based computerised game

Neuroscientist: Sherree Cairney



Novel CVS factors

Carotid Intima-Medial Thickness (CIMT)

By Ultrasound

Heart Rate variability 

Measure of Stress

Digital Pulse Trace 

Measure of Arterial Stiffness



Additional evaluations

Dental Component 

Dentist : Lisa Jamieson 

Grip Strength

Measurement of muscle 

and bone strength



Data collected wave - 3
Measurement Source 

Body Size and Shape

Kidney

Metabolic and 
cardiovascular 

ñNovelò cardiovascular 
assessment

Digital pulse pressure
Heart rate variability
Ultrasound Carotid 
intima media thickness 

Muscle strength Grip strength

Dental Questionnaire
Oral examination 

Emotional well -being Questionnaire

Substudies

Hepatitis B Immunization status

Iodine status Thyroid function 
Thyroid ultrasound
Random urinary iodine 



Follow- up challenges

Remote 

homelands

Access

Languages

Examination 

space

Cultural issues
Communication

Traced but not seen
Examination space

All those in wave -2 remain 

Plus 

ü they are now teenagers and young adults

Mobile 

Giving consent for themselves

üYoung girls with children

Need to entertained while mums participate



Decision on data to be collected

Balance between what we would like to do 

and what is feasible

Principles

üMaximize without burdening participant

üEnsure Quality of data

üPrioritising what to collect first

ü Structured consent form

ïAllowing choices



1238 Aboriginal Babies born at RDH: Jan 1987-March 1990

686 Recruited to cohort

27 Deaths 591 Traced

469 Examined 2005-2008 11 Refusals122 Not examined  

469

Anthropometric 

measurements

445

Venous 

blood taken 

454

Blood 

pressure 

393

Emotional 

wellbeing 

questionnaire

442

Dental 

assessment

156

Fasting 

overnight

430 

Urine 

sample

263 

Cognitive 

function 

375  

Grip 

strength

458

Life style 

factors

68 Untraced



W- 3: Growth outcomes at 18 years by FGR

Outcomes Non-FGR n=271 FGR n=98

Height (cm)
168 165 *

Weight (kg) 61.8 52.7* 

HC (cm) 55.4 55.1

% Underweight 16 31.3*

% Over weight 21.7 11.2*



W- 3: Prevalence of Chronic Disease markers 

Å
Characteristic Females Males 

Body Size and shape

% underweight   37.0 37.1

% overweight 20.4 20.8

% high WHtR 37.2 23.1 *

Renal

% Abnormal ACR

(Ó3.4mg/mmol)
20.3 7.1 ***

CVS and Metabolic

% abnormal Lipids 1 15.7 20.3

% abnormal Lipids 2 9.4 8.4

% high systolic BP 4.4 6.7



W- 3: Birth weight, current weight, markers 
of chronic disease at 18 years

üBlood pressure (systolic, diastolic) V V

üFasting insulin, glucose and triglyceride V

üLipid measures (apoA-1, apoB, HDL-cholesterol, LDL-

cholesterol) V

üKidney function and size (random ACR and volume)V



Children of the cohort 
participants



112 babies to cohort mothers



Risk factors 
mothers < 20 years,  with one child

1st generation  
1987

2nd generation 
2007

p

Number 125 75

Maternal age  years 

(SD)

16.7 18.4 0.001

Mean BMI kg/m2 20.6 19.9 0.24

BMI < 18.5 kg/m 2 27.9% 47% 0.011

Smoke cigarettes % 56% 63% 0.3

Drink alcohol - 12.8%

Mean birth weight 2880 (529) 2860 (673) 0.82

% low birth weight 21.6% 16.2% 0.36



Summary

üThose born FGR continued to be smaller and 
thinner  at 11 years 
and still at 18 years

ü Current body size is the major factor affecting 
chronic disease markers at both 11 and age 18

üBirth weight has a smaller effect than current body 
size on chronic disease markers

üUnlike studies from other parts of the world where 
FGR babies begin to get bigger as early as 4/8 years



Across the life Course



Brennerõs Multi-hit Renal 
Hypothesis

Fetal 
malnutrition

(LBW/FGR)

Impaired 
nephrogenesis

Reduced nephron 
numbers at birth

Impaired function

Other insults:

ÅObesity

ÅDiabetes

ÅHigh BP
ÅGlomerulonephritis

Chronic renal disease




