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Abstract

Objective: The objective of this study was to investigate cardiometabolic health markers among Aboriginal adolescents aged 10-24 years and
relationships with age, gender, and body composition.

Methods: Baseline data (2018-2020) from the Next Generation Youth Wellbeing Cohort Study (Western Australia, New South Wales, and
Central Australia) on clinically assessed body mass index, waist/height ratio, blood pressure, glycated haemoglobin (HbA1c), total and
high-density lipoprotein cholesterol, total/high-density lipoprotein cholesterol ratio, and triglycerides were analysed.

Results: Among 1100 participants, the proportion with individual health markers within the ideal range ranged from 59% for total cholesterol
to 91% for HbA1c. Four percent had high blood pressure, which was more common with increasing age and among males; 1% had HbA1c
indicative of diabetes. Healthier body composition (body mass index and waist/height ratio) was associated with having individual health
markers in the ideal range and with an ideal cardiometabolic profile.

Conclusions: Most Aboriginal adolescents in this study had cardiometabolic markers within the ideal range, though markers of high risk were
present from early adolescence. Ideal health markers were more prevalent among those with healthy body composition.

Implications for public health: Specific screening and management guidelines for Aboriginal adolescents and population health initiatives

that support maintenance of healthy body composition could help improve cardiometabolic health in this population.
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Introduction

he Aboriginal and Torres Strait Islander population in Australia

is characterised by a young age profile, with about 30% of the

population falling into the adolescent age range,' defined in
this article as 10-24 years.” Adolescence is a time of important
biological and social changes, with the health and behaviours
established during this period becoming the foundation for adult
health.® Therefore, prioritising adolescent health now could provide
the next leap forward in chronic disease prevention for the coming
generation of Aboriginal and Torres Strait Islander adults. There have
been substantial improvements in prevention of cardiovascular
disease (CVD) and metabolic disorders such as diabetes among adults

over the last two decades; however, cardiometabolic diseases are still
leading causes of overall morbidity and mortality and of health
inequities for Aboriginal and Torres Strait Islander people.” Among
Aboriginal children and adolescents, type 2 diabetes

mellitus incidence appears to be rising, indicating a growing health
issue in this age group thought to be related to the childhood obesity
epidemic.””’

While there are national data on body weight among Aboriginal and
Torres Strait Islander adolescents from the past decade, there is a
need for better data on other biological markers of cardiometabolic
health, such as blood pressure, blood glucose, and lipids. Current data
are limited to the young adult subgroup (aged 18-24 years)®° or

*Correspondence to: Christopher D. McKay, Melbourne School of Population and Global Health, The University of Melbourne, Melbourne, VIC 3010, Australia;

e-mail: christopher.mckay@anu.edu.au.

© 2024 The Authors. Published by Elsevier B.V. on behalf of Public Health Association of Australia. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Aust NZ J Public Health. 2024; Online; https://doi.org/10.1016/j.anzjph.2024.100139

2024: voL. 48 No. 2

Australian and New Zealand Journal of Public Health 1


mailto:christopher.mckay@anu.edu.au
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.anzjph.2024.100139

2 Full Length Article

come from localised studies.'®'? An expanded evidence base would
help determine if current clinical guidelines are sufficient for
adolescents, including the age at which screening commences to
identify high risk individuals.'>'* It would also inform future research
into the potential determinants of cardiometabolic risk at this age and
preventive health approaches.'® Population data that provide insights
into the maintenance of cardiometabolic health markers within an
ideal range during this stage of life would also align with strengths-
based approaches to Aboriginal and Torres Strait Islander health.'®

This study aimed to quantify the distribution of cardiometabolic
health markers, including blood pressure, glycated haemoglobin
(HbA1c), and lipids, among a cohort of Aboriginal adolescents aged
10-24 years and investigate how ideal cardiometabolic health
markers relate to age, gender, and body composition. The term
Aboriginal is used in this study as the preferred term of the
communities participating in the Next Generation Youth Wellbeing
Cohort Study (NextGen).

Methods

Participants

NextGen has been described in detail previously.'” Participants were
recruited by Aboriginal-led community-based researcher teams in
Western Australia (WA), New South Wales (NSW), and the Central
Australia (CA) region of the Northern Territory from March 2018 to
March 2020. Eligible participants self-identified as Aboriginal and/or
Torres Strait Islander, were aged between 10 and 24 years, and
provided personal consent (with caregiver consent required for those
aged under 16 years). Due to the difficulties of engaging this hard-to-
reach population group, pragmatic recruitment strategies were used
based around the established relationships of the community-based
researchers.'® The researchers recruited participants via personal and
community networks (including through Aboriginal community
centres, sporting clubs, and youth centres), employment of Aboriginal
youth peer recruiters, community events, word of mouth, secondary
schools (small numbers in NSW only), and social media promotion.
Participants were invited to complete a health and wellbeing survey
and a clinical assessment of cardiometabolic health markers.
Recruitment took place across a mix of urban, regional, and remote
areas. Using Australian Bureau of Statistics Indigenous Regions,'® the
locations recruitment predominately occurred were the following: in
WA, the Perth and South-Western WA regions; in NSW, the North-
Eastern NSW, NSW Central and North Coast, Riverina—Orange, and
Sydney—Wollongong regions; and in CA, the Alice Springs region.
The nature of recruitment means individuals from outside these
regions may also have participated.

Of the 1126 participants who completed the NextGen clinical
assessment, 11 were missing data on all study variables, and a further
15 were excluded for being pregnant, having an eating disorder,
having a congenital condition known to impact body composition, or
not identifying as female or male (excluded due to small numbers to
preserve privacy and allow for presentation of data by gender). This
left 1100 participants included in the present study.

Data collection

Height, weight, and waist circumference (WC) were measured during
the clinical assessment. WC was measured twice, and if there was a

variation greater than 0.5 cm between consecutive measurements, a
third was taken. Average WC was then calculated. Systolic blood
pressure (SBP) and diastolic blood pressure and (DBP) were measured
using an automated blood pressure monitor (Omron HEM-907,
Omron Healthcare Co., Kyoto, Japan). After giving participants 5
minutes to relax, three measurements were taken with 2—3 minutes
between each. Average SBP and DBP were calculated from the
second and third measures. Non-fasting point-of-care finger-prick
blood tests were used to measure levels of HbA1c, and blood lipids
(total cholesterol, high-density lipoprotein cholesterol [HDL-c],
total/HDL-c ratio, and triglycerides) using the Cobas b101 instrument
(Roche Diagnostics International, Rotkreuz, Switzerland). Participants
and caregivers were provided with feedback, including advice to
follow-up with their local health service in the following cases: body
mass index (BMI) was underweight or obese; SBP >125 mmHg; HbA1c
>6.0%; total cholesterol >5.0 mmol/L; total/HDL-c ratio >4.5; or
triglycerides >2.0 mmol/L. Data cleaning methods are described in
Supplementary Material.

Measures

The primary outcome variables were blood pressure, HbA1c, total
cholesterol, HDL-c, total/HDL-c ratio, triglycerides, and the ideal
cardiometabolic profile. Categories were formed using thresholds that
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would allow for comparisons with other Aboriginal studies
align with the National guide to a preventive health assessment for
Aboriginal and Torres Strait Islander people.'* ‘Ideal’ categories
represent the lowest-risk category for each outcome. Blood pressure
categories were defined as ideal (SBP <120 mmHg and DBP <80
mmHg [<120/80]), borderline (SBP: >120 and <140 mmHg or DBP:
>80 and <90 mmHg [>120/80 — <140/90]), high (SBP >140 mmHg,
or DBP > 90 mmHg [>140/90]). HbA1c categories were ideal (<6.0%
[42 mmol/mol]), borderline (>6.0-<6.5% [48 mmol/moll), or high risk
(>6.5%). Total cholesterol was categorised as ideal (<4.0 mmol/L),
borderline (>4.0-7.5 mmol/L), or high risk (>7.5 mmol/L). HDL-c was
ideal (>1.0 mmol/L), or low (<1.0 mmol/L), and ideal total/HDL-c ratio
was <4.5. Thresholds for triglycerides were defined according to

! as ideal (<2.0 mmol/L), or
elevated (>2.0 mmol/L). In addition, age- and sex-specific blood

guidelines for non-fasting samples,’

pressure thresholds for children and adolescents,”” and an expanded
range for borderline HbA1c (>5.7% [39 mmol/moll-<6.5%),>* were
investigated in supplementary results. For regression analyses, binary
outcome variables were created where the ideal category was the
outcome of interest, relative to the other categories combined. The
ideal cardiometabolic profile was defined as having each of ideal
blood pressure, ideal HbA1c, ideal triglycerides, and ideal cholesterol
(where ideal cholesterol was defined as all three cholesterol measures
inside the ideal range).

The measures of body composition—BMI and waist/height ratio
(WHtR)—were calculated from measured height, weight and average
WC. BMI was categorised using the World Health

Organization classifications for adults** and the International Obesity
Taskforce age- and sex-specific cut-offs for those aged under 18
years.>>?° The International Obesity Taskforce cut-offs align with the
World Health Organization classifications at 18 years of age. BMI
categories were ‘underweight’, ‘healthy’, ‘overweight’, or ‘obese’. A
binary variable was created combining underweight and healthy as
‘low BMI', representing healthier weight and overweight and obese as



‘high BMI'. High WHtR was defined as >0.5,”*® consistent with
previous studies involving Aboriginal adolescents.”® Other variables
included age group (10-14; 15-19; 20-24), gender (female; male), and
recruitment region (WA; NSW; CA).

Statistical analysis

Histograms of continuous outcome measures were produced, and the
median and interquartile range were calculated. Frequencies and
proportions of individuals in each outcome category were calculated
and presented by age, gender, and body composition. Supplementary
data are also provided by recruitment region and for an 18-24 years
subgroup. Robust Poisson regression was undertaken to calculate
prevalence ratios (PRs) for ideal health markers by age, gender, and
body composition. Supplementary analyses were undertaken for
high-risk categories of blood pressure and HbA1c. A generalised
estimating equations framework with an exchangeable correlation
structure was used to account for clustering within families. To control
for potential confounding, regression models quantifying associations
with age were adjusted for gender, and vice versa, and those
calculating associations with body composition were adjusted for age,
gender, and recruitment region.

As most variables were subject to missing data, sensitivity analyses
using multiple imputation were undertaken to assess potential bias
and precision of estimates. A chained equations method was used via
Stata’s mi impute chained command,*® with all study variables
included and 100 datasets imputed. Weight, average WC, and the first
SBP and DBP measures were used as auxiliary variables. Estimates
were pooled according to Rubin’s rules.”’

Analyses were conducted in Stata 16.0.

Results

Participant characteristics

The median age was 14.5 years (54% 10-14 years; 32% 15-19 years;
and 14% 20-24 years), with 56% being female participants and 63%
recruited in WA (Table 1). The median BMI was 22 kg/m?, with 8%
being underweight, 48% healthy, 24% overweight, and 20% obese.
Median WHtR was 0.47, and 64% had low WHtR (<0.5). The
distribution of BMI and WHtR in this cohort by age, gender, and
region has been published previously.*?

Missing data

The proportion of missing data ranged from 5% for BMI to 66% for the
lipid measures (Supplementary Table S1), with 26% of participants
having complete data for all outcomes. Those with missing outcome
data were younger than those with complete data (Supplementary
Table S2). NSW participants were the least likely to have a complete
set of outcomes, and participants from CA were the most likely;
however, NSW participants were most likely to have blood pressure
measured.

Distribution of cardiometabolic health markers

Histograms for continuous outcome measures are included in
Supplementary Material (Figure S1). For each individual
cardiometabolic marker, a majority were in the ideal range

(Figure 1A); ideal HbA1c was the most common (91%, n=594), and
ideal total cholesterol was the least (59%, n=222). Four per cent
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Table 1: Participant characteristics (n=1100).

% (n)*

Age (years), median (IQR) 14.5 (12.1-18.0)
Age group

1014 years 539 (593)

15-19 years 316 (348)

20-24 years 14.5 (159)
Gender

Female 56.2 (618)

Male 38 (482)
Recruitment region

Western Australia 62.5 (688)

New South Wales 30.0 (330)

Central Australia 7.5 (82)
BMI (kg/m2), median (IQR) 220 (18.9-26.8)
BMI category

Underweight 8.4 (88)

Healthy 47.7 (499)

Overweight 236 (247)

Obese 203 (213)
WHtR, median (IQR) 0.47 (0.42-0.53)
WHtR category

Low (<0.5) 64.2 (667)

High (>0.5) 35.8 (372)

Abbreviations: BMI = body mass index; IQR = interquartile range;
WHtR = waist/height ratio.

?Categories for BMI and WHtR do not sum to total sample size (1100)
due to missing data.

(n=33) had high blood pressure (>140/90 mmHg) (Supplementary
Table S3), and 1% (n=6) had high HbA1c (>6.5%, data included with
‘borderline’ category). There were no individuals with high total
cholesterol (>7.5 mmol/L). Among the 289 participants with data for
all cardiometabolic measures, 23% had an ideal health profile (all four
of blood pressure, HobA1c, cholesterol, and triglycerides in the ideal
range), the majority (64%) had 2-3 components in the ideal range,
and 2% had no markers in the ideal range (Supplementary Figure S2).

When the age- and sex-specific classifications for blood pressure were
used, the proportion of 10-14-year olds with borderline/high blood
pressure was higher (21% vs. 16%, Supplementary Table S4). When
the expanded range for borderline HbA1c was used, the total
proportion with borderline/high HbA1c more than doubled (19%

vs. 9%).

Associations with age, gender, and body composition

Age

The proportion of participants with ideal blood pressure declined with
increasing age group, from 84% in the 10-14 years group, to 45%
among those aged 20-24 years (Figure 1B). This trend remained after
adjusting for gender (Table 2). High blood pressure was about 10
times higher in the oldest age group than in the youngest (11% vs.
1%, adjusted PR [aPR]: 9.86 [95% confidence interval {Cl}: 3.25-29.95],
Supplementary Tables S3 and S5). Ideal total/HDL-c ratio was less
common among the oldest age group than in the youngest (67% vs.
91%, adjusted PR [aPR]: 0.74 [95% Cl: 0.61-0.90]). For each of the other
health markers, except HbA1c, 20- to 24-year-old participants were
less likely to be in the ideal range than 10- to 14-year olds, but the
confidence intervals for aPRs included the null.
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Figure 1: Proportion of NextGen participants within the ideal range for blood pressure (BP, n=811), glycated haemoglobin (HbA1c, n=651), total cholesterol (Tot-c,
n=377), high-density lipoprotein cholesterol (HDL-c, n=374), total/HDL-c (Tot/HDL-c, n=372), triglycerides (TG, n=373) and ideal cardiometabolic profile (Profile,

n=289), overall (Panel A) and by age (Panel B), gender (Panel C), body mass index (BMI, Panel D), and waist/height ratio (WHtR, Panel E). Abbreviation: NextGen —|
Next Generation Youth Wellbeing Cohort Study.
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Ideal health profile

aPR

Total/HDL-c Triglycerides

HDL-c

Total cholesterol

aPR

HbA1c

ressure

Blood

Variable

(95% «I)

aPR (95% C1) aPR (95% C1) aPR (95% (1)

(95% 1)

aPR (95% C1)

(95% «I)

aPR

Ref

Ref

Ref

Ref

Ref

Ref

Age group’
10-14 years

(0.64-1.58)

1.01
0.79

(0.80-1.14)

0.95
0.75

(0.90-1.04)

0.96
0.74

(0.81-1.02)
(0.76-1.07)

0.91
0.90

(0.86-1.23)

1.03
0.82

(0.99-1.10)

1.04
1.01

(0.69-0.84)
(0.44-0.64)

0.76
0.53

15-19 years
2024 years

Gender®

(0.40-1.57)

(0.54-1.03)

(0.61-0.90)

(0.61-1.11)

(0.95-1.09)

Ref

Ref

Ref

Ref

Ref

Ref

Ref

Female
Male
BMI

(0.70-0.84) 1.01 (0.97-1.06) 1.07 (0.90-1.26) 0.98 (0.88-1.09) 0.97 (0.89-1.05) 1.03 (0.87-1.23) 0.98 (0.65-1.47)

0.77

Ref

Ref

Ref

Ref

Ref

Ref

Ref

High
Low
WHtR

1.59 (1.30-1.93) 3.76 (2.18-6.46)

(1.06-1.25)

1.15

(1.07-1.35)

1.05 (1.01-1.10) 1.27 (1.07-1.50) 1.20

(1.09-1.31)

1.20

Ref

Ref

Ref

Ref

Ref

Ref

Ref

High
Low

1.08 (1.03-1.14) 1.19 (0.98-1.43) 130 (1.14-1.48) 1.16 (1.06-1.27) 141 (116-1.72) 339 (1.95-5.89)

(1.07-1.30)

1.18

See Supplementary Table S3 for category frequencies and proportions.

body mass index; Cl = confidence interval; HbA1c = glycated haemoglobin; HDL-c = high-density lipoprotein cholesterol; Ideal health profile = each

Abbreviations: aPR = adjusted prevalence ratio; BMI
of the other individual health markers in the ideal range.

adjusted for gender.
Padjusted for age.

adjusted for age, gender and recruitment region.
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Gender

Ideal blood pressure was less common among males than among
females (63% vs. 78%, aPR: 0.77 [0.70-0.84]) (Figure 1C), with males
having more than double the proportion of high blood pressure (5.8%
vs. 2.7%, aPR: 2.59 [1.28-5.27]). Gender was not associated with any
other outcomes.

Body composition

For all outcomes, participants with low BMI and WHtR were more
likely to fall within the ideal range, relative to those with high BMI and
WHTtR (Figures 1D and 1E). Adjusted PRs for the individual outcomes
ranged from a 1.05-fold (95% Cl: 1.01-1.10) and 1.08-fold (1.03-1.14)
increased prevalence of ideal HbA1c for low BMI and WHtR,
respectively, to a 1.59-fold (1.30-1.93) and 1.41-fold (1.16-1.72)
increased prevalence of ideal triglycerides. For ideal cardiometabolic
health profile, low BMI and WHtR were associated with a 3.76-fold
(2.18-6.46) and 3.39-fold (1.95-5.89) increased prevalence relative to
high BMI and WHTtR, respectively. For the high-BMI and high-WHtR
groups, there was about double the proportion, or greater, of
participants within the elevated risk categories of blood pressure,
HbA1c, HDL-c, and total/HDL-c ratio, compared to the low-BMI and
low-WHtR groups.

Sensitivity analyses

Results from the imputed dataset were consistent with the primary
analyses (Supplementary Table S6), except for ideal cardiometabolic
health profile, where there were substantial variations in some
associations. This included a clearer association with age, with ideal
cardiometabolic profile less common at 20-24 years than 10-14 years.
Associations between body composition and ideal cardiometabolic
profile were attenuated in the imputed dataset, though they
remained strong and in the same direction.

Discussion

Cross-sectional data from this cohort of Aboriginal adolescents
indicate that a majority had BMI below overweight/obese, a WC less
than half their height, and each of the other individual
cardiometabolic health markers within the ideal range. Looking at the
overall cardiometabolic health profile, most adolescents had at least
three of blood pressure, HbA1c, cholesterol, and triglycerides within
the ideal range, and about a quarter had all ideal markers. However,
there was a small proportion of individuals with high blood pressure
indicative of hypertension, and HbA1c indicative of diabetes, with
high blood pressure increasing with increasing age group and being
more common among males. The presence of these risk markers, and
the substantial proportion of participants with lipid measures outside
the ideal range, may have implications for screening and
management of cardiometabolic risk among Aboriginal adolescents.
Having individual health markers in the ideal range, and having an
ideal cardiometabolic profile, was more likely for participants with
healthier BMI and WHtR.

We contribute new population data about the distribution of
cardiometabolic health markers among Aboriginal adolescents.
Although NextGen sampling methods mean these data may not
reflect true population prevalence, they represent some of the only
data available for this population group, with national data
typically available only for Aboriginal people aged 18 years and
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above. As such, the results complement the existing national
data,>*?° filling gaps for younger adolescents, and can be compared
and potentially synthesised with limited data from other studies.'***

Our findings indicate that markers of increased cardiometabolic risk
are present right across the age of adolescence in this population
group, which may have implications for screening and management.
Borderline/high HbA1c was present from early adolescence and was
more common among those with high BMI, which is consistent with
an urban NSW study.'" These findings support recent type 2 diabetes
mellitus guidelines for Aboriginal adolescents, which advise
assessment of HbA1c using a point-of-care test from 10 years of age
when obesity or other risk factors are present,?® and annual screening
of everyone aged 15 years and over.>* Our study is the first to report
prevalence data using the HbA1c cut-offs for ‘at risk of diabetes’ in
these new guidelines (>5.7%-<6.5%). Previously, HbA1c >6.0% has
been used to define ‘at risk’ &' though this was not a formal
classification. Our results indicate up to about 20% of participants in
this study could require clinical follow-up based on HbA1c >5.7%,
double the proportion within the previously used threshold, and this
could have important implications for healthcare resourcing.

Increased high blood pressure with increasing age group suggests
adolescence is an important life phase for early intervention or
identification of risk with respect to blood pressure. Furthermore, our
results and other data indicate males should be a priority group for
CVD prevention strategies.”'® While blood pressure is assessed as part
of the Medicare Benefits Schedule-funded Aboriginal and Torres
Strait Islander Peoples Health Assessment (Medicare Benefits
Schedule Item 715) for people aged 15 years and above (the ‘adult
assessment’),>¢ available annually, there is no formal guidance for
clinicians on how measures should be interpreted and inform
management for people under 18 years of age.'*'* Blood pressure is
not assessed in the ‘child assessment’ (under 15 years of age), yet our
results indicate that earlier assessment may help detect adolescents
at risk of hypertension. Furthermore, the national goal to increase
uptake of these assessments among adolescents is not on track, with
only 24% of 15- to 24-year olds receiving one in 2020-2021.>” Greater
efforts to improve access to health assessments and clearer guidelines
on adolescent hypertension are needed.

As with blood pressure, there are currently no specific clinical
guidelines for lipids among adolescents under 18 years or for
assessing overall cardiometabolic health using multiple health
markers. For adults, blood pressure and lipids are recommended to be
considered in the context of absolute CVD risk, though the absolute
CVD risk framework is not designed for use before 30 years of age,'?
meaning that there is no clear assessment framework for adolescents.
International evidence has linked abnormal lipids during adolescence
to increased risk of CVD in adulthood,*® and atherosclerosis becomes
more severe with the increasing number of cardiometabolic risk
markers present in adolescence and young adulthood.*® Therefore,
lipids may be an important contributor to cardiometabolic risk among
Aboriginal adolescents requiring further investigation. In the Northern
Territory-based Aboriginal birth cohort, subclinical atherosclerosis at
18 years of age was associated with having the metabolic syndrome
(a clustering of cardiometabolic risk markers) during childhood and
adolescence, yet the extent of atherosclerosis was reduced for those
who had it only during childhood.*® This highlights the potential
gains from identifying high-risk individuals during adolescence, as
well as reducing the prevalence of risk markers in the population.

Addressing gaps in clinical guidance for Aboriginal adolescents,
ideally through specific guidelines for this population group, would
support screening and management of cardiometabolic risk.

The associations between body composition and cardiometabolic
health markers reveal the potential for health improvements across
the population through maintenance of healthy weight during
adolescence. The National Obesity Strategy 2022-2032 provides a
good foundation for action, with a national target to reduce
overweight and obesity among children and adolescents (2-17
years) by at least 5%."' However, considering the prevalence of
overweight and obesity rising among Aboriginal adolescents,®’
reversing the trend will require urgent and focussed efforts. Past
mainstream initiatives to reduce childhood obesity have not
managed to engage Aboriginal young people in an equitable way.*
Aboriginal-designed and -led community-based approaches that
account for social and cultural determinants of health are likely to be
crucial to engagement and success,'®*? as will further research be
into factors associated with healthy body composition.*” Targets for
ideal cardiometabolic health markers across the life course, such as
those in the United States,*® could help with evaluating the impact
of preventive health strategies on cardiometabolic health in the
population.

The strengths of this study are the data from the first Aboriginal
cohort established across the full adolescent age range of 10-24
years, sampled from diverse regions across Australia and objective
measurement of multiple cardiometabolic health markers. As such,
the NextGen cohort is a unique data source on cardiometabolic
health among Aboriginal adolescents. The involvement of Aboriginal
communities and organisations in the NextGen study and the
information exchange with the research team will ensure findings
from the study can inform community-based approaches to
preventive health. Findings will be particularly applicable to the
communities involved in the study, though the diversity of the cohort
means they are likely to be more broadly useful.

There are also some important limitations to our findings. The lack of
randomised sampling methods means prevalence estimates should
not be interpreted as representative. We used adult cut-offs for
categorising cardiometabolic markers, which may not be ideal for an
adolescent cohort, though validated reference ranges and cut-offs for
Aboriginal adolescents are not currently available. International age-
specific classifications for blood pressure and new HbA1c thresholds
for adolescents were used to obtain supplementary results for
comparison. The categories we used in the primary results have the
advantage of aligning with the preventive health-assessment
guidelines for Aboriginal populations'* and allow direct comparison
with other cohorts. Data resulting from future follow-up of the
NextGen cohort, as well as other Aboriginal cohorts, could contribute
to defining categories in adolescence that most accurately predict
future cardiometabolic outcomes. NextGen used methods of
measuring cardiometabolic markers that were the most practical for a
broadly focussed epidemiological study. Point-of-care finger-prick
blood tests have been found to be appropriate, reliable, and accurate,
including for Aboriginal and adolescent populations.*** They are also
now recommended for use in screening HbA1c in adolescence.”
Missing data had the potential to introduce bias into our study,
particularly for lipid outcomes, although consistent results were seen
in sensitivity analyses using multiple imputation.



Conclusions

Most Aboriginal adolescents had individual cardiometabolic health
markers in the ideal range, associated with healthier BMI and WHtR,
though markers of elevated risk were present across the adolescent
age range. Specific screening and management guidelines for high-
risk Aboriginal adolescents and population health initiatives that
support maintenance of healthy body composition could help
prevent cardiometabolic disease in the next generation of Aboriginal
adults.
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