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While there have been dramatic 
declines in cardiovascular disease 
(CVD) mortality in the Aboriginal 

and Torres Strait Islander population in recent 
decades,1 chronic disease is still responsible 
for the substantial majority of the burden 
of disease.2 Some of the most prevalent 
chronic conditions and risk factors observed 
among Aboriginal and Torres Strait Islander 
adults include overweight and obesity, renal 
disease, diabetes and CVD.3 Aboriginal and 
Torres Strait Islander people have an earlier 
onset of chronic disease compared to Non-
Indigenous people, with the incidence of 
these diseases increasing over time among 
young people, including a rise in diabetes.4 

For example, heart/circulatory and endocrine 
diseases were among the most common 
health conditions affecting Aboriginal and 
Torres Strait Islander people aged 10-24 years 
in 2012-13.5 

Existing research within the Aboriginal and 
Torres Strait Islander and other populations 
indicates that a high BMI increases the 
risk of chronic disease. Recent evidence 
indicates that around a third of Aboriginal 
and Torres Strait Islander children aged 2-17 
years of age are affected by overweight or 
obesity and this has increased over the past 
decade.6,7 Overweight and obesity has been 
found to increase rapidly particularly in 
younger children.8 A high BMI in childhood 
is associated with increased risks of chronic 

disease and disease markers, including 
high blood pressure, diabetes and elevated 
cholesterol levels, as well as an increased risk 
of having a high adult BMI.4,9-11 

Recently updated guidelines suggest 
screening Aboriginal and Torres Strait Islander 
peoples for CVD risk factors from the age of 

18 years and to perform absolute CVD risk 
assessment from the age of 30 years.12 It is 
suggested that diabetes screening should 
also begin from the age of 18 years unless 
individuals are affected by overweight 
or obesity, as this can increase the risk of 
chronic disease.13 While it is clear that some 
Aboriginal and Torres Strait Islander children 
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Abstract 

Objective: This study investigated chronic disease risk markers among a cohort of Aboriginal 
children in New South Wales.

Methods: Distributions of body mass index (BMI), blood lipids and haemoglobin A1c (HbA1c) 
among Aboriginal children aged 5-<19 years were investigated. Prevalence ratios (PR) were 
calculated for borderline/high total cholesterol, low-density lipoprotein (LDL) cholesterol and 
HbA1c, and low high-density lipoprotein (HDL) cholesterol, by age group, sex and BMI.

Results: Almost half (46.8%) of the cohort, had a normal BMI and 53.3% had overweight or 
obesity. Prevalence of chronic disease risk markers was low, with no individuals having high 
total cholesterol (0.0%) and few having high LDL (3.0%) or borderline/high HbA1c (2.6%); 
85.5% of the cohort had normal HDL. There was no significant variation in the prevalence of 
chronic disease risk markers by age group or sex. The prevalence of borderline total cholesterol 
was 28% higher (PR 1.28, 95%CI 1.06-1.54), and the prevalence of low HDL was double (2.00, 
1.19-3.35) for participants with obesity versus normal BMI. 

Conclusions: Dyslipidaemia and elevated HbA1c prevalence was low in the cohort, increasing 
with high BMI.  Overweight and obesity were common, which increase the risk of developing 
chronic disease later in life.

Implications for public health: Findings indicate few Aboriginal children have dyslipidaemia 
and hyperglycaemia, supporting screening for chronic disease risk factors from 18 years of 
age. Opportunities to reduce overweight and obesity among children should be considered to 
decrease the future risk of chronic disease.
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experience chronic disease, there is limited 
evidence quantifying the extent of chronic 
disease risk markers in this population.14 
There is also limited evidence on how risk 
profiles vary by sex or by age, and are related 
to BMI.  

As the Study of Environment on Aboriginal 
Resilience and Child Health (SEARCH) is a 
New South Wales (NSW) based project, the 
preferred term, Aboriginal, is respectfully 
used hereafter in this paper.15 This study 
analysed the distribution of blood lipids and 
haemoglobin A1c (HbA1c) in a cohort of 
Aboriginal children in relation to age, sex and 
BMI, to assist in assessing the risk of chronic 
disease, such as CVD and diabetes, in the 
population. The objective was to determine 
the prevalence of those at low and high 
risk of developing chronic disease and to 
contribute to improving early detection and 
prevention by informing screening principles 
in Aboriginal children. To our knowledge, this 
is the first Australian study to quantify the 
distribution of chronic disease risk markers 
in Aboriginal children in relation to BMI, age 
and sex. 

Methods

Ethics and engagement
Ethics approval for the present analysis 
was provided by the Australian National 
University’s Human Research Ethics 
Committee (2013/162), and the Aboriginal 
Health and Medical Research Council 
(892/12). Engagement and feedback was 
sought from the Tharawal Aboriginal 
Corporation, Riverina Medical and Dental 
Aboriginal Corporation, and Awabakal 
Ltd to gain input on the study design and 
interpretation of results. 

The Study of Environment on 
Aboriginal Resilience and Child Health 
(SEARCH)
SEARCH is a longitudinal cohort study of 
more than 1,600 Aboriginal children and 642 
caregivers from urban and regional areas of 
NSW.16 Baseline data (Phase 1) were collected 
between 2008–2012 through four Aboriginal 
Community Controlled Health Services 
(ACCHSs) within NSW. Data were collected 
by Aboriginal Research Officers who were 
employed by the local ACCHS. The Research 
Officers conducted face-to-face surveys with 
the child and their caregiver, and conducted a 
clinical assessment including weight, height, 

waist circumference and blood pressure 
measurements. 

In Phase 2, families were followed up from 
2014–2020. Phase 2 included surveys and 
clinical assessment with an additional chronic 
disease component in which biomarkers, 
including a blood lipid panel and HbA1c 
testing, were collected for analysis. This study 
used data from Phase 2.

Study sample
This study was restricted to children 5-<19 
years of age who had a plausible BMI z-score 
recorded.17 Of these children, those who had 
total cholesterol, high-density lipoprotein 
(HDL), low-density lipoprotein (LDL) and 
HbA1c recorded were included in further 
analysis based on these outcomes.

Study variables
The primary outcome variables were blood 
lipids and HbA1c. Blood lipids can be a 
marker for CVD and HbA1C can be a marker 
for diabetes.3 The thresholds used to define 
risk markers used in this study were based 
on cut-offs used for adults, given the lack 
of validated thresholds established for 
Aboriginal children.13 This requires additional 
investigation and was beyond the scope of 
this paper.

Cholesterol measures included in this study 
were total cholesterol, HDL cholesterol 
(‘good’ cholesterol) and LDL cholesterol 
(‘bad’ cholesterol). The National Guide to a 
preventative health assessment for Aboriginal 
and Torres Strait Islander people was used to 
specify the cut-offs.13 For total cholesterol 
<4.0 mmol/L is normal, 4.0–7.5 mmol/L is 
borderline and >7.5 mmol/L is high. For LDL 
cholesterol <2.0 mmol/L is normal, 2.0–3.5 
mmol/L is borderline, and >3.5 mmol/L is 
high.13 For HDL cholesterol <1.0 mmol/L is 
low and ≥1.0 mmol/L is normal, with higher 
HDL being protective against CVD.13 

HbA1c tests were used to diagnose diabetes 
and monitor management by analysing 
the levels of glucose in the blood.5 Since 
2012, HbA1c has been accepted as the 
primary method for diagnosing diabetes.13 
The National Guide to a preventative health 
assessment for Aboriginal and Torres Strait 
Islander people was also used to specify 
relevant HbA1c cut-offs. HbA1c of <5.5% 
(<42mmol/mol) is normal, 5.5–6.4% (42–47 
mmol/mol) is borderline (prediabetic and 
requires further investigation), and ≥ 6.5% 
(≥48 mmol/mol) is diagnostically high for 

diabetes.13 Borderline and high HbA1c were 
grouped together to avoid small numbers. 

BMI was both an exposure and a secondary 
outcome. BMI and BMI z-scores were 
calculated for each participating child 
based on measured height and weight. 
BMI is a proxy measure of total body fat. 
BMI can be standardised in relation to age 
and sex by calculating BMI z-scores. This 
allows comparison of BMI across different 
age groups and sexes. The World Health 
Organization (WHO) cut-offs were used to 
categorise BMI in this study. This study was 
restricted to children aged 5 to 19 years so 
that all participants were subject to the same 
BMI z-score cut-offs.17 The WHO guidelines 
define underweight as a BMI z-score of <-2, 
normal weight as -2 to 1, overweight as 1–2, 
and obesity as >2 in those aged 5–19 years.17 
Underweight and normal weight were 
grouped together to avoid small numbers.

The other exposure variables were age and 
sex. Age was calculated based on date of 
birth and date at survey. Age was grouped 
into three categories: 5-<10 years, 10-<15 
years and 15-<19 years. Sex was a binary 
variable coded as male and female. 

Statistical analysis 
The first step of the analysis was to 
quantify the distribution of blood lipids 
(total cholesterol, HDL cholesterol and 
LDL cholesterol), HbA1c and BMI z-scores 
in the cohort overall, using histograms, 
means and 95% confidence interval (CI) 
for each outcome, overall and in relation 
to age, sex and BMI. All table cells <5 were 
confidentialised. 

Regression analyses were undertaken to 
calculate prevalence ratios (PR) for the 
categories outlined above and to quantify 
the association between each outcome and 
age, sex and BMI. First, univariate analyses 
were undertaken. Next, analyses were 
undertaken with additional adjustment 
for age and sex, where appropriate. BMI 
was not adjusted for when quantifying the 
association between age or sex and the 
outcomes, as BMI is potentially along the 
causal pathway between age or sex and the 
outcome of interest. An alpha level of 0.05 
was the threshold for statistical significance. 
All statistical analyses were performed using 
Stata 16.
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Results 

This study included 507 children with a 
plausible BMI z-score recorded; 51.9% were 
female and 81.7% were aged 5-<15 years. 
Almost half (46.8%) were in the normal 
weight category, with 22.5% overweight, 
and 30.8% with obesity (Figure 1). The mean 
BMI z-score was 1.11 (95%CI 0.98-1.23); BMI 
z-score and obesity prevalence was higher 
for older age groups. The distribution of BMI 
was relatively similar in males and females 
(Table 1).

Figure 1: BMI z-scores, blood lipids and HbA1c distribution in the cohort.
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Figure 1: BMI z-scores, blood lipids and HbA1c distribution in the cohort 

  

Total cholesterol
Of the 442 children who had total cholesterol 
recorded, 43.9% had normal, 56.1% had 
borderline and no individuals had high 
total cholesterol (Figure 1). The mean total 
cholesterol was 4.19 mmol/L (95%CI 4.12-
4.26), with relatively similar distribution 
across age groups and sex. The prevalence 
of borderline total cholesterol increased with 
increasing age and was higher in those with 
a higher BMI (Table 1). However, there was 
no significant difference in the prevalence of 
borderline (versus normal) total cholesterol 

by age group or sex. There was a 28% increase 
in the prevalence of having borderline (versus 
normal) total cholesterol for those with 
obesity compared to those with a normal 
weight (1.28, 95%CI 1.07-1.53). Results were 
similar after adjusting for age and sex (PR 
1.28, 95%CI 1.06-1.54) (Table 2). 

HDL cholesterol (‘good cholesterol’)
Of the 440 children who had HDL recorded, 
14.6% had low, and 85.5% had normal HDL 
cholesterol (Figure 1). The mean HDL was 
1.41 mmol/L (95%CI 1.38-1.45) with relatively 
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Table 1: Chronic disease risk markers distribution overall and by age group and sex.
BMI z-scores

Mean  (95% CI) Normal weight % (n) Overweight  % (n) Obese % (n) Total
Total 1.11 (0.98–1.23) 46.8 (237) 22.5 (114) 30.8 (156) 507

Age group
	 5-<10 0.78 (0.58–0.99) 58.7 (115) 18.9 (37) 22.5 (44) 196
	 10-<15 1.22 (1.03–1.42) 41.7 (91) 23.4 (51) 34.9 (76) 218
	 15-<19 1.50 (1.21–1.80) 33.3 (31) 28.0 (26) 38.7 (36) 93
Sex
	 Male 1.04 (0.85–1.24) 47.5 (116) 20.9 (51) 31.6 (77) 244
	 Female 1.16 (0.99–1.33) 46.0 (121) 24.0 (63) 30.0 (79) 263

Total cholesterol
Mean (95% CI) mmol/L Normal % (n) Borderline % (n) High % (n) Total

Total 4.19 (4.12–4.26) 43.9 (194) 56.1 (248) 0.0 (0) 442

Age group
	 5-<10 4.18 (4.06–4.29) 45.4 (78) 54.7 (94) 0.0 (0) 172
	 10-<15 4.17 (4.06–4.29) 43.9 (82) 56.2 (105) 0.0 (0) 187
	 15-<19 4.25 (4.08–4.41) 41.0 (34) 59.0 (49) 0.0 (0) 83
Sex
	 Male 4.18 (4.08–4.29) 43.3 (93) 56.7 (122) 0.0 (0) 215
	 Female 4.20 (4.10–4.30) 44.5 (101) 55.5 (126) 0.0 (0) 227
BMI
	 Normal 4.11 (4.02–4.21) 49.0 (99) 51.0 (103) 0.0 (0) 202
	 Overweight 4.19 (4.03–4.34) 46.5 (46) 53.5 (53) 0.0 (0) 99
	 Obese 4.30 (4.16–4.44) 34.8 (49) 65.3 (92) 0.0 (0) 141

HDL cholesterol
Mean (95% CI) mmol/L Low % (n) Normal % (n) Total 

Total 1.41 (1.38–1.45) 14.6 (64) 85.5 (376) 440

Age group
	 5-<10 1.49 (1.42–1.55) 11.7 (20) 88.3 (151) 171
	 10-<15 1.41 (1.35–1.47) 15.0 (28) 85.0 (159) 187
	 15-<19 1.27 (1.21–1.34) 19.5 (16) 80.5 (66) 82
Sex
	 Male 1.47 (1.41–1.52) 11.2 (24) 88.8 (190) 214
	 Female 1.36 (1.31–1.42) 17.7 (40) 82.3 (186) 226
BMI
	 Normal 1.49 (1.44–1.56) 10.5 (21) 89.6 (180) 201
	 Overweight 1.43 (1.35–1.52) 12.1 (12) 87.9 (87) 99
	 Obese 1.28 (1.22–1.34) 22.1 (31) 77.9 (109) 140

LDL cholesterol
Mean (95% CI) mmol/L Normal % (n) Borderline % (n) High % (n) Total

Total 2.20 (2.14–2.26) 38.3 (167) 58.7 (256) 3.0 (13) 436
Age group
	 5-<10 2.19 (2.10–2.28) 41.4 (70) 57.4 (97) <2.9 (<5) <172
	 10-<15 2.16 (2.06–2.25) 37.8 (70) 58.9 (109) 3.2 (6) 185
	 15-<19 2.33 (2.18–2.49) 32.9 (27) 61.0 (50) <7.2 (<6) <83
Sex
	 Male 2.15 (2.06–2.24) 39.7 (85) 56.5 (121) 3.7 (8) 214
	 Female 2.25 (2.17–2.34) 36.9 (82) 60.8 (135) 2.3 (5) 222
BMI
	 Normal 2.12 (2.04–2.21) 42.4 (84) 55.6 (110) <2.5 (<5) <199
	 Overweight 2.20 (2.07–2.33) 36.7 (36) 61.2 (60) <5.0 (<5) <101
	 Obese 2.31 (2.19–2.43) 33.6 (47) 61.4 (86) 5.0 (7) 140

HbA1c
Mean (95% CI) mmol/mol Normal % (n) Borderline/high % (n) Total

Total 34.87 (34.54–35.20) 97.4 (442) 2.6 (12) 454
Age group
	 5-<10 34.77 (34.32–35.23) 97.8 (176) <2.8 (<5) <181
	 10-<15 35.18 (34.64–35.72) 97.4 (187) 2.6 (5) 192
	 15-<19 34.35 (33.46–35.24) 96.3 (79) <6.0 (<5) <84
Sex
	 Male 34.78 (34.36–35.21) 97.4 (221) 2.6 (6) 227
	 Female 34.96 (34.44–35.47) 97.4 (221) 2.6 (6) 227
BMI
	 Normal 34.38 (33.88–34.88) 98.1 (207) <2.4 (<5) <212
	 Overweight 34.52 (33.96–35.07) 99.0 (102) <4.7 (<5) <107
	 Obese 35.87 (35.24–36.49) 95.0 (133) 5.0 (7) 140

similar distribution across age groups and sex. 
The prevalence of low HDL increased with 
increasing age and was higher in those with 
a higher BMI (Table 1). However, there was no 
significant difference in the prevalence of low 
(versus normal) HDL by age group or sex. The 
prevalence of having low (versus normal) HDL 
more than doubled for those with obesity 
compared to those with a normal weight 
(PR 2.12, 95%CI 1.27-3.53); the age- and 
sex-adjusted PR was 2.00 (95%CI 1.19-3.35) 
(Table 2).

LDL cholesterol (‘bad cholesterol’)
Of the 436 children who had LDL recorded, 
38.3% had normal, 58.7% had borderline, 
and 3.0% had high levels of LDL cholesterol 
(Figure 1). The mean LDL was 2.20 mmol/L 
(95%CI 2.14-2.26), with relatively similar 
distribution across age groups and sex. 
The prevalence of borderline and high LDL 
increased with increasing age and was higher 
in those with a higher BMI (Table 1). However, 
there was no significant difference in the 
prevalence of borderline/high (versus normal) 
LDL by age group, sex or BMI (Table 2).

HbA1c
Of the 454 children who had HbA1c recorded, 
97.4% had normal and 2.6% had borderline 
or high HbA1c (Figure 1). The mean HbA1c 
was 34.87 mmol/mol (95%CI 34.54-35.20), 
with similar distribution across age groups 
and sex. The prevalence of borderline/high 
HbA1c increased with increasing age and was 
higher for those with a higher BMI (Table 1). 
However, there was no significant difference 
in the prevalence of borderline/high (versus 
normal) HbA1c by age group, sex or BMI 
(Table 2).

Discussion 

The majority of children in this cohort study 
of urban Aboriginal children had normal 
cholesterol and HbA1c levels. However, there 
was some evidence of early chronic disease 
risk markers. More than half the cohort was 
affected by overweight or obesity and this 
increased in prevalence with increasing age. 
The prevalence of borderline total cholesterol 
and low HDL was significantly higher for 
those with obesity compared to those with 
normal weight. This suggests that those with 
obesity are likely to be at a higher risk of 
developing chronic disease than those in the 
normal weight range, even from an early age. 
In general, the prevalence of chronic disease 
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markers (total cholesterol, HDL cholesterol, 
LDL cholesterol and HbA1c) increased with 
age and BMI. 

The results showed an increase in mean 
BMI with increasing age: 0.78 (95%CI 
0.58-0.99) at 5-<10 years 1.22 (1.03-1.42) 
at 10-<15 and 1.50 (1.21-1.80) at 15-<19 
years. Close to half the cohort had a BMI 
of normal weight (46.8%), and 53.3% had 
overweight or obesity. This was higher than 
the 2018-19 national average, which found 
38% of Aboriginal and Torres Strait Islander 
children aged 2-17 years had overweight 
or obesity.7 Other studies have also found 
that BMI increases with increasing age and 
that children who are overweight are more 
likely to become overweight adults, leading 
to an increased risk of chronic disease in 
adulthood.9 

Overall, a majority of the cohort had healthy 
cholesterol levels; there were no individuals 
with high total cholesterol (0.0%), few 
individuals with high LDL (‘bad’) cholesterol 
(3.0%), and the majority of individuals had 
normal HDL (‘good’) cholesterol (85.5%). 
However, cholesterol results should be 
interpreted with caution when analysing 
them in isolation as these need to be 
considered in the context of absolute CVD 
risk.18 Absolute CVD risk assessment includes 
multiple factors such as smoking status, 
blood pressure, blood lipid levels, diabetes 
status, age and sex to quantify the absolute 
risk of CVD.18 For this study, this assessment 
was not carried out as it was beyond the 
scope of the study. Given that we analysed 
these individual risk measures in isolation 
rather than in the context of an individual’s 
absolute CVD risk, results should be 
interpreted with caution.18 

There was no significant difference in the 
prevalence of chronic disease risk markers, 
other than BMI, between age groups or 
between males and females. The risk of 
diabetes associated with HbA1c was also 
found to be low in this cohort; the majority 
of the cohort had a normal HbA1c (97.4%) 
and only a few individuals had a borderline 
or high HbA1c (2.6%). While type 1 diabetes 
commonly occurs during childhood and 
type 2 is more common in adulthood, type 
2 is still a concern for young people.5 In this 
study, individuals with obesity had higher 
levels of total cholesterol and lower levels of 
HDL compared to individuals with normal 
weight, both of which can increase the risk 
of CVD.13 There was a 28% (PR 1.28, 95%CI 
1.06-1.54) increase in the prevalence of 

Table 2: Prevalence ratios (PR) and 95% CI for blood lipids and HbA1c, by age group, sex, and BMI.
Borderline/high total cholesterol

Unadjusted Adjusted for age and sex
PR 95% CI P value PR 95% CI P value

Age group
	 5-<10 1 - - 1 - -
	 10-<15 1.03 0.85 – 1.24 0.776 1.03 0.86 – 1.24 0.761
	 15-<19 1.08 0.86 – 1.35 0.501 1.09 0.87 – 1.36 0.472
Sex
	 Male 1 - - 1 - -
	 Female 0.98 0.83 – 1.15 0.793 0.97 0.82 – 1.15 0.723
BMI
	 Normal 1 - - 1 - -
	 Overweight 1.05 0.84 – 1.32 0.675 1.04 0.82 – 1.31 0.751
	 Obese 1.28 1.07 – 1.53 0.008 1.28 1.06 – 1.54 0.009

Low HDL cholesterol
Age group
	 5-<10 1 - - 1 - -
	 10-<15 1.28 0.75 – 2.19 0.366 1.28 0.75 – 2.19 0.357
	 15-<19 1.67 0.91 – 3.05 0.096 1.60 0.88 – 2.92 0.127
Sex
	 Male 1 - - 1 - -
	 Female 1.58 0.99 – 2.53 0.057 1.54 0.97 – 2.47 0.070
BMI
	 Normal 1 - - 1 - -
	 Overweight 1.16 0.60 – 2.26 0.663 1.07 0.55 – 2.10 0.835
	 Obese 2.12 1.27 – 3.53 0.004 2.00 1.19 – 3.35 0.009

Borderline/high LDL cholesterol
Age group
	 5-<10 1 - - 1 - -
	 10-<15 1.06 0.90 – 1.26 0.492 1.06 0.89 – 1.25 0.525
	 15-<19 1.15 0.94 – 1.40 0.179 1.14 0.93 – 1.39 0.201
Sex
	 Male 1 - - 1 - -
	 Female 1.05 0.90 – 1.21 0.551 1.03 0.89 – 1.20 0.680
BMI
	 Normal 1 - - 1 - -
	 Overweight 1.10 0.91 – 1.33 0.337 1.07 0.88 – 1.30 0.521
	 Obese 1.15 0.98 – 1.37 0.095 1.14 0.96 – 1.35 0.127

Borderline/high HbA1c
Age group
	 5-<10 1 - - 1 - -
	 10-<15 1.17 0.32 – 4.30 0.811 1.17 0.32 – 4.30 0.812
	 15-<19 1.65 0.38 – 7.19 0.507 1.65 0.38 – 7.21 0.507
Sex
	 Male 1 - - 1 - -
	 Female 1.00 0.33 – 3.05 1.000 0.99 0.32 – 3.02 0.981
BMI
	 Normal 1 - - 1 - -
	 Overweight 0.51 0.06 – 4.52 0.547 0.49 0.06 – 4.37 0.523
	 Obese 2.64 0.79 – 8.84 0.116 2.52 0.73 – 8.63 0.143

borderline total cholesterol for those who 
had obesity compared to those with in the 
normal weight range. The prevalence of low 
HDL also doubled (2.00, 1.19-3.35) for those 
with obesity compared to those in the normal 
weight range.

This is one of the first studies to analyse 
the distribution of chronic disease risk 
markers within a population of Aboriginal 
children. The results may contribute to 
improving prevention of chronic disease 
in the Aboriginal and Torres Strait Islander 
population through identification of low 

and high risk groups. Current guidelines 
suggest screening Aboriginal and Torres Strait 
Islander people for CVD risk from the age 
of 18 years,12 and similarly diabetes from 18 
years of age, unless individuals are affected by 
overweight or obesity.13 This study reinforces 
that screening for chronic disease risk from 
this age is appropriate, particularly for those 
affected by chronic disease risk factors, as 
we found low prevalence of chronic disease 
risk markers at earlier ages. Due to the high 
prevalence of overweight and obesity within 
the cohort, opportunities to promote health 
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factors in childhood that decrease the risk of 
chronic disease should be further considered.

Limitations of this study included the use of 
adult cut-offs to assess chronic disease risk, 
as cut-offs for children were not available.13 
We included underweight participants 
in the normal weight group due to small 
numbers; this might bias our results because 
those classified as underweight might have 
a different risk profile to those with normal 
weight. However, there were fewer than 
five underweight participants; therefore, 
this is unlikely to significantly affect our 
results. SEARCH involves Aboriginal children 
that live in urban areas and are attending 
Community Controlled Health Services, and 
may have differing health parameters than 
those who do not. Therefore, the results from 
this study may not be strictly generalisable 
to the Aboriginal and Torres Strait Islander 
population. We had limited power to detect 
differences in outcomes, due to the small 
sample size and some outcomes being 
uncommon in the cohort; therefore, any null 
results should not be over-interpreted.

Future studies could explore how social and 
environmental factors relate to the risk of 
chronic disease, to identify protective factors 
associated with healthy trajectories. Research 
has shown that caregivers experience a large 
number of stressful events in their life, with 
the most common cause being the poor 
health of close family members, and this has 
the potential to affect the health of children.19 
Therefore, caregivers’ health factors and lived 
experiences relating to their families’ health 
could be further investigated in order to 
understand the relationships between the 
health of caregivers and children, and how 
this impacts on the wellbeing of families. 
It would also be helpful to investigate 
participants’ self-reported health conditions 
and health status in the surveys in relation 
to the chronic disease risk markers, to assess 
how many of the cohort are aware of their 
chronic disease risk profile or have already 
been diagnosed with a chronic disease. As 
SEARCH continues, it would be valuable to 
repeat this research and assess the levels of 
total cholesterol, HDL, LDL and HbA1c in an 
ageing cohort in order to identify the critical 
ages at which risk markers emerge and affect 
chronic disease risk.

Acknowledgements

We acknowledge the Traditional Custodians 
of the lands in which this research was 
conducted – the Wiradjuri, Tharawal, 
Gomerigal, and Awabakal peoples – and pay 
our respects to their Elders past and present. 
We would also like to thank our partner 
Aboriginal Community Controlled Health 
Services and all the Aboriginal community 
members who participated in this research 
– without them it would not have been 
possible. We also acknowledge Victoria Sinka, 
Sandra Eades, Jonathan Craig, Jason Agostino 
and Leonie Burgess for their assistance. 
SEARCH is funded by grants from the National 
Health and Medical Research Council 
(358457, 512685, 1023998, 1035378 and 
1124822), the NSW Ministry of Health and 
the Commonwealth Department of Health. 
Tamara Riley was supported by an Australian 
National University Masters Scholarship. 
Katherine Thurber, Raymond Lovett, and 
Emily Banks are supported by grants from the 
National Health and Medical Research Council 
of Australia (1156276, 1122273, 1136128).

References
1.	 Australian Institute of Health and Welfare. The Health 

and Welfare of Australia’s Aboriginal and Torres Strait 
Islander Peoples: 2015. Canberra (AUST): AIHW; 2015. 

2.	 Australian Institute of Health and Welfare. Australian 
Burden of Disease Study: Impact and Causes of Illness and 
Death in Aboriginal and Torres Strait Islander People 2011. 
Canberra (AUST): AIHW; 2016.

3.	 Ashman A, Collins C, Weatherall L, Brown L, Rollo M, 
Clausen D, et al. A cohort of Indigenous Australian 
women and their children through pregnancy and 
beyond: The Gomeroi Gaaynggal study. J Dev Orig 
Health Dis. 2016;7(4):357-68.

4.	 Titmuss A, Davis EA, Brown A, Maple‐Brown LJ. 
Emerging diabetes and metabolic conditions among 
Aboriginal and Torres Strait Islander young people. Med 
J Aust. 2019;210(3):111-13.

5.	 Australian Institute of Health and Welfare. Aboriginal 
and Torres Strait Islander Adolescent and Youth Health 
and Wellbeing. Canberra (AUST): AIHW; 2018.

6.	 Australian Bureau of Statistics. 4727.0.55.001 - Australian 
Aboriginal and Torres Strait Islander Health Survey: First 
Results, Australia, 2012-13. - Overweight and Obesity 
(BMI). Canberra (AUST): ABS; 2013.

7.	 Australian Institute of Health and Welfare. Overweight 
and Obesity among Australian Children and Adolescents. 
Canberra (AUST): AIHW; 2020.

8.	 Thurber KA, Dobbins T, Neeman T, Banwell C, Banks E. 
Body mass index trajectories of Indigenous Australian 
children and relation to screen time, diet, and 
demographic factors. Obesity. 2017;25(4):747-56.

9.	 Dyer SM, Gomersall JS, Smithers LG, Davy C, Coleman 
DT, Street JM. Prevalence and characteristics of 
overweight and obesity in indigenous Australian 
children: A systematic review. Crit Rev Food Sci Nutr. 
2017;57(7):1365-76.

10.	 Larkins N, Teixeira-Pinto A, Banks E, Gunasekera H, Cass 
A, Kearnes J, et al. Blood pressure among Australian 
Aboriginal children. J Hypertens. 2017;35(9):1801-7.

11.	 Gialamas A, Kinnell A, Mittinty MN, Davison B, Singh G, 
Lynch J. Association of anthropometric measures and 
cardiovascular risk factors in children and adolescents: 
Findings from the Aboriginal Birth Cohort study. PLoS 
One. 2018;13(6):1-14.

12.	 Agostino JW, Wong D, Paige E, Wade V, Connell C, 
Davey ME, et al. Cardiovascular disease risk assessment 
for Aboriginal and Torres Strait Islander adults aged 
under 35 years: A consensus statement. Med J Aust. 
2020;212(9):422-7.

13.	 National Aboriginal Community Controlled Health 
Organisation and The Royal Australian College of 
General Practitioners. National Guide to a Preventive 
Health Assessment for Aboriginal and Torres Strait Islander 
People: Evidence Base. 3rd ed. Melbourne (AUST): 
RACGP; 2018. p. 1-311.

14.	 Davison B, Goodall J, Whalan S, Montgomery‐Quin 
K, Howarth T, Singh G. Nutritional dual burden in 
Indigenous young adults: The geographical differential. 
Aust J Rural Health. 2019;27(1):14-21.

15.	 Ministry of Health (NSW). Communicating Positively: A 
Guide to Appropriate Aboriginal Terminology. Sydney 
(AUST): State Government of New South Wales; 2019. 

16.	 Study of Environment on Aboriginal Resilience and 
Child Health Investigators. The Study of Environment 
on Aboriginal Resilience and Child Health (SEARCH): 
Study protocol. BMC Public Health. 2010;10:287.

17.	 World Health Organization. BMI-for-age (5-19 years) 
[Internet]. Geneva (CHE): WHO; 2019 [cited 2019 Aug 
29]. Available from: https://www.who.int/growthref/
who2007_bmi_for_age/en/]

18.	 Banks E, Crouch SR, Korda RJ, Stavreski B, Page K, 
Thurber KA, et al. Absolute risk of cardiovascular disease 
events, and blood pressure‐and lipid‐lowering therapy 
in Australia. Med J Aust. 2016;204(8):320.

19.	 Young C, Craig JC, Clapham K, Williams S, Williamson 
A. Stressful life events and resilience among carers of 
Aboriginal children in urban New South Wales: Cross-
sectional findings from the Study of Environment on 
Aboriginal Resilience and Child Health (SEARCH). BMJ 
Open. 2018;8(6):e021687.

Riley et al.	 Article


	Markers of chronic disease risk in a cohort of Aboriginal
children: findings from the Study of Environment on
Aboriginal Resilience and Child Health (SEARCH)
	Methods
	Ethics and engagement
	The Study of Environment on Aboriginal Resilience and Child Health (SEARCH)
	Study sample
	Study variables
	Statistical analysis

	Results
	Total cholesterol
	HDL cholesterol (‘good cholesterol’)
	LDL cholesterol (‘bad cholesterol’)
	HbA1c

	Discussion
	Acknowledgements
	References


