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Abstract
This study aimed to examine the dietary glycaemic index (GI) and glycaemic load (GL) of Australian children and adolescents, as well as the
major food groups contributing to GL, in the recent 2011–2012 Australian Health Survey. Plausible food intake data from 1876 children and
adolescents (51% boys), collected using a multiple-pass 24-h recall, were analysed. The GI of foods was assigned based on a step-wise
published method using values from common GI databases. Descriptive statistics were calculated for dietary GI, GL and contribution to GL by
food groups, stratified by age group and sex. Linear regression was used to test for trends across age groups for BMI, dietary GI and GL, and
intakes of energy, nutrients and food groups. Pearson’s χ2 test was used to test for differences between age groups for categorical subject
characteristic variables. Mean dietary GI and GL of participants were 55·5 (SD 5·3) and 137·4 (SD 50·8), respectively. The main contributors to
dietary GL were starchy foods: breads, cereal-based dishes, breakfast cereals, flours, grains and potatoes accounted for 41% of total GL.
Sweetened beverages, fruit and vegetable juices/drinks, cake-type desserts and sweet biscuits contributed 15%. No significant difference
(at P< 0·001) was observed between sexes. In conclusion, Australian children and adolescents appear to consume diets with a lower GI than
European children. Exchanging high-GI foods for low-GI alternatives within core and non-core foods may improve diet quality of Australian
children and adolescents.
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There is mixed evidence suggesting that diets low in glycaemic
index (GI) and/or glycaemic load (GL) are associated with better
health by improving access to stored metabolic fuels, decreasing
hunger and promoting weight loss(1–3), as well as decreased risk
of chronic diseases such as type 2 diabetes mellitus and CVD(4,5).
A healthy low-GI/GL diet would ideally contain abundant quan-
tities of vegetables, fruits and legumes, moderate amounts of
protein and healthy fats, and be low in refined grain products and
added sugars(6). A low-GI/GL diet therefore closely resembles the
recommendations in national dietary guidelines(7–10).
High-GI/GL diets, on the other hand, are thought to predict

postprandial hyperinsulinaemia, encouraging the development
of insulin resistance(11). Hence, it has been hypothesised that,
among other factors, high-GI foods are contributing to the
obesity epidemic(12). Increased prevalence of type 2 diabetes
mellitus(13), gestational diabetes mellitus(14,15), as well as
colorectal and endometrial cancers,(16) has also been linked to
high-GI/GL diets. Many studies have examined the relationship
between dietary GI/GL and health outcomes in children and
adolescents. For example, Barba et al.(17) showed in a study of

3734 Italian children aged 6–11 years that dietary GI is an
independent predictor of body fat distribution and total
adiposity. In contrast, Murakami et al.(18) reported that dietary
GL but not GI was positively associated with an increased risk
of overweight in Japanese boys and girls, and male adolescents.
A German study(19) also reported that habitual high dietary GI
during puberty is prospectively associated with increased type 2
diabetes mellitus risk markers such as homeostatic model
assessment (HOMA)-insulin resistance.

As GL is a function of both carbohydrate quality – that is
GI – and quantity – that is amount of carbohydrate consumed –

age and sex variations in GL are expected, as boys generally
have higher energy, hence carbohydrate, intake than girls; the
same is also true for younger v. older children. Our previous
analysis based on the 2007 Australian National Children’s
Nutrition and Physical Activity Survey (2007 ANCNPAS)(20)

supports this notion where variations in GL contribution by
different food groups were seen between sexes and age groups.

Despite the potential to contribute to poor health outcomes,
there is a lack of nationally representative data on dietary GI

Abbreviations: AHS, Australian Health Survey; GI, glycaemic index; GL, glycaemic load; PAL, physical activity level.
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and GL. In Australia, the last reported analysis of children’s
intake was an analysis by our group based on a survey in
2007–2008(20). As food product formulations are constantly
changing in reaction to consumer demand, and low-GI
products have become more common compared with a
decade ago(21,22), it is possible that the results of the previous
survey may no longer represent the current situation.
Since then, the 2011–2012 Australian Health Survey (AHS)(23)

generated data sets for food intake in children and adolescents.
Our aim therefore was to describe current dietary GI and GL
and explore the main food sources contributing to the dietary
GL of Australian youths according to age and sex.

Methods

Data source

Data from the National Nutrition and Physical Activity Survey
(NNPAS) component of the 2011–2012 AHS were used. The AHS
was conducted by the Australian Bureau of Statistics(23) between
2011 and 2012. The methodology of the NNPAS has previously
been described in detail(24). Briefly, the sample population
was selected using a stratified multistage area sample of
private dwellings, with a response rate of 77% for the NNPAS
component(24). Trained interviewers conducted face-to-face
interviews with a selected adult member of the respondent
household(24). The survey collected information on the dietary
intakes of food and beverages, as well as the use of supplements,
using the computer-assisted, multiple-pass 24-h recall method.

Anthropometric measurements

Weight and height were measured without shoes and heavy
clothing where possible, using a digital scale (to the nearest
0·1 kg) and a stadiometer (to the nearest 0·1 cm), respectively(24).
BMI was calculated as weight in kilograms divided by the square
of height in metres. Participants were then classified into
underweight, normal weight, overweight or obese based on the
international age- (in half yearly intervals) and sex-specific BMI
cut-offs(25).

Dietary assessment

All participants aged 2–18 years (n 2651) had dietary informa-
tion collected in a face-to-face interview between 29 May 2011
and 9 June 2012. A second 24-h recall was conducted in
approximately 60% of these subjects via phone interview, at
least 8 d after the face-to-face interview. Parents reported the
intake of children under the age of 5 years, and children aged
6–8 years were allowed to assist their parents during the
interview. Children and adolescents aged 9–14 years reported
their own dietary intake with or without the help of their
parents, and adolescents aged 15 years or above reported their
own intake independently(24). Dietary intake data were entered
into a purpose-built database, and were translated into nutrient
intake using the AUSNUT 2011–2013 database(26). A method
previously described by our group was used to assign GI values
to individual food items in AUSNUT 2011–2013(27,28). In brief,

foods with ≤2·5 g available carbohydrates/100 g were assigned
a GI value of 0 (Step 1, n 1752). All remaining foods had their
GI values assigned based on a step-wise, systematic approach,
using either the GI value of an exact match (Step 2, n 363) or
the closest match (Step 3, n 1738) in one of the four commonly
used GI databases(21,22,29,30). Foods without a match in these
tables were either assigned a weighted GI value if they are
mixed dishes, which could be disassembled into individual
ingredients (Step 4, n 1526), or the median GI of the corre-
sponding food subgroup (Step 5, n 205). A small proportion
(n 60) of foods was assigned a default GI(22), as none of the
earlier steps could be used to assign a GI to them.

Foods were grouped together based on the minor food
groups in AUSNUT 2011–2013(31) to enable identification of the
main food sources contributing to dietary GL. The AUSNUT
food groups were renamed and shortened for better presenta-
tion in text, tables and figures. A complete list of the original v.
renamed food groups can be found in the online Supplementary
Table S1.

Calculation of dietary glycaemic index and glycaemic load

The GL of each food was calculated by GI (%)× available car-
bohydrates (g) in a serving of that specific food. The daily
dietary GL of each subject was then calculated as the sum
of GL from all foods consumed in that day. Dietary GI was
calculated by the following formula:

dietaryGL
total available carbohydrate intake in the day ´ 100%

(20,32).

Data cleaning

In this study, only the first 24-h recall collected from a face-
to-face interview was used, in order to reduce the influence of
under-reporting, which is common in the follow-up recall via
phone interview(33). The plausibility of the food intake data was
assessed using the equation proposed by Goldberg et al.(34) to
exclude extreme low and high reporters. As the survey did not
provide data on physical activity level (PAL), the standard PAL
of 1·55 was used in the calculation of the cut-offs, as per the
AHS recommendations(24). The lower and upper 95% CI of PAL
of 1·55 (i.e. 0·87 and 2·76) were used as the cut-off values for
extreme low and high reporters, respectively(34). On the basis of
this method, 244 extreme low reporters and 530 extreme high
reporters were identified. A sensitivity analysis was performed
in which results of all participants and only those with plausible
data were compared, and no material differences in the
direction of trends and conclusions were observed. Hence, the
extreme mis-reporters were excluded in the final analysis.
The final data set included 1876 individuals, of whom 51·3%
were boys.

Statistical analysis

The AHS had over-sampled males to females, and a much larger
percentage of adults to children. Furthermore, major city
residents were over-represented(23). Sample weighting was
applied to the data set to allow generalisation of the findings to
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the general Australian population(24,35). Data were presented as
mean values and standard deviations for continuous variables,
and as percentages for categorical variables. The number of
consumers for each age group and sex for the top twenty
food groups contributing to GL was counted (see online
Supplementary Table S2). The percentage that each food group
contributed to the dietary GL was calculated as
P

GLof foods in food group consumedP
GLof all foods consumed

´ 100% . For the food sources

analyses, per capita and per consumer results were both pre-
sented. Per capita analyses included all subjects and provide a
snapshot of an average individual, whereas per consumer
analyses included only the participants who had reported
consumption of the specific food group on the day of the food
recall. Age groups pre-defined in the AHS were used in the
stratified analysis to allow better comparisons across surveys
within Australia, and post hoc comparisons between age groups
were performed by using the Bonferoni post hoc test for one-
way ANOVA. Differences between sexes for each age group
were tested by one-way ANOVA. Linear regression was used to
test for trends across age groups. Statistical significance is set at
P< 0·001 to minimise type I error(36). All statistical analyses
were carried out using SPSS version 22.0 (IBM).

Results

The characteristics of the participants are summarised in
Table 1. The mean BMI of the study population was 19·0
(SD 3·8) kg/m2, with 18·1 and 5·1% considered overweight and
obese, respectively. There was no significant difference
between the BMI of boys and girls (19·0 (SD 3·8) v. 19·0
(SD 3·7) kg/m2; P= 0·936), although there was a non-
significantly higher proportion of overweight and obese parti-
cipants among boys than among girls (25·4 v. 20·9%). Extreme
low reporters excluded from the analysis were older (12·7 (SD
4·6) years) and had a higher mean BMI of 22·5 (SD 4·7) kg/m2,

whereas extreme high reporters excluded had a slightly lower
mean age of 9·1 (SD 4·8) years and a lower BMI of 17·6
(SD 3·2) kg/m2, compared with participants with plausible
dietary intake (all P< 0·001 tested by ANOVA).

Table 2 summarises the dietary intake of the subjects, strati-
fied by age groups. Across the sample, the mean dietary GI and
GL were 55·5 (SD 5·3) and 137·4 (SD 50·8), respectively. There
were increasing linear trends of dietary GI and GL, energy
intake and energy from fat as age increases (all Ptrend< 0·001).
Marginally significant increasing trends as age increases were
also observed for dietary GL per megajoule and energy from
protein (both Ptrend= 0·002). On the other hand, significant
decreasing trend across age groups were observed for energy
from carbohydrates and sugars, and fibre density (all
Ptrend< 0·001).

Bread and bread rolls (14·7%), cereal-based dishes (10·5%)
and breakfast cereals (ready to eat) (6·8%) were identified as
the top three contributors to dietary GL, accounting for nearly
40% of the dietary GL on a per capita basis. The ranking of GL
contributions per food group varied considerably among age
groups (online Supplementary Table S3).

Table 3 summarises per capita contribution to dietary GL by
the top twenty contributors, stratified by age group. As age
increased, bread and bread rolls, sweet biscuits, dairy milk, all
varieties of fruit (all Ptrend< 0·001) and fruit and vegetable juices
and drinks (Ptrend= 0·005) contributed less and less to dietary
GL. In contrast, cereal-based dishes, potatoes, sweetened bev-
erages (all Ptrend< 0·001) and pastas (Ptrend= 0·001) contributed
more and more as age increased. Post hoc comparisons
(all P< 0·001) revealed that children aged 2–3 years had
significantly higher intakes of dairy milk and tropical and
subtropical fruit than participants aged 4–18 years, and lower
intake of frozen milk products than 9–13-year-olds only.
Children aged 4–8 years were found to have higher intake of
bread and bread rolls than 9–13-year-olds; higher intake
of pome fruit and lower intake of cereal-based dishes than
14–18-year-olds; and lower intake of sweetened beverages than

Table 1. Subject characteristics*
(Mean values and standard deviations (continuous variables) and percentages (categorical variables))

2–3 years 4–8 years 9–13 years 14–18 years P† All children

n 213 552 630 481 – 1876
BMI (kg/m2)‡ <0·001

Mean 16·9 16·6 19·4 22·0 19·0
SD 2·1 2·4 3·6 3·5 3·8
Underweight (%) 6·1 4·7 3·7 8·6 <0·001 5·5
Normal weight (%) 65·7 74·9 69·8 71·8 71·3
Overweight (%) 22·1 14·0 21··6 16·3 18·1
Obese (%) 6·1 6·4 4·9 3·3 5·1

Male (%) 51·2 52·7 50·8 50·3 0·874 51·3
Living in urban area (%) 71·0 67·6 67·5 66·3 0·679 67·6
Proportion in the highest SEIFA quintile (%) 20·2 25·7 26·5 24·7 0·315 25·1
Proportion in the highest decile of household income (%)§ 3·5 8·2 6·3 6·2 0·151 6·5
Born in Australia (%) 94·8 92·9 87·6 87·7 <0·001 90·0

SEIFA, Socio-Economic Indexes for Areas.
* Data were weighted to account for over- or under-sampling to enable representation of the general Australian children and adolescent population.
† P values represent Pfor trend across age groups tested by linear regression for continuous variables, and for categorical variables the p values were tested by χ2 test.
‡ n 213, 549, 630, 479, 1871, respectively, due to missing data.
§ n 199, 515, 584, 388, 1686, respectively, due to missing data.
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their counterparts aged 9–18 years. Participants aged
14–18 years also had higher intake of sweetened beverages and
lower intake of pome fruit than 9–13-year-olds. No significant
difference (at P< 0·001) was observed between sexes (online
Supplementary Table S4).

Per consumer analyses revealed a somewhat different picture
(Table 4). Most trends increased with age, but dairy milk
(Ptrend< 0·001) and fruit (Ptrend< 0·001 for tropical and
subtropical fruit; and Ptrend= 0·008 for pome fruit) decreased
with age. The only significant difference revealed by post hoc
comparisons was that consumers aged 2–3 years had
significantly higher dairy milk intake than consumers aged
4–18 years. No significant difference (at P< 0·001) was
observed between sexes (online Supplementary Table S5).

Discussion

In this study, we report recent trends in GI and GL of a
nationally representative sample of Australian children and
adolescents, revealing the main food groups contributing to GL.
Overall, the mean GI of participants was 56 (SD 5) and the GL
was 137 (SD 51). Starchy foods such as breads, breakfast cereals
and cereal-based dishes (e.g. pizza) were the main contributors
to dietary GL.

Our data suggest that Australian children and adolescents in
2011–2012 had a slight increase in GI and GL from 54 to 56 and
from 133 to 137 when compared with data from the 2007
ANCNPAS(20). Both are considerably lower than that found
in the Australian Raine study cohort (GI: 58; GL: 158) in
2003–2005(37). Many studies(18,38–42) have reported the dietary
GI and GL in different paediatric populations around the world,
which is relevant in benchmarking the Australian situation. For
example, the current dietary GI and GL of Australian children
and adolescents are 3 and 46 units lower than that reported in
the UK National Diet and Nutrition Survey of children and
adolescents aged 4–18 years(42). A study of German children
and adolescents aged 9–15 years reported dietary GI of 56 and
GL of 134, similar to our findings(19). An Italian study of 3736
children aged 6–11 years reported a comparable dietary GI of 54,
but a much higher dietary GL of 169(17). Given the similarity in
the dietary GI but markedly different dietary GL observed in
different populations, it is reasonable to conclude that the dif-
ference in dietary GL is mainly a result of differences in total
carbohydrate intake. In the present study, the mean carbohydrate
intake was 247 g/d, compared with 274 and 310 g/d reported in
the Raine study cohort(37) and ARCA project(17), respectively.
Furthermore, the similar results in the current analyses and our
previous study in the 2007 ANCNPAS(20) suggested that the
greater variety of low-GI food available in the market between
2007 and 2012 did not have a great impact on the population
dietary GI and GL. Other interventions may be necessary to
reduce the dietary GI and GL of Australian youths.

It should be noted that while the SD of dietary GI is
considered small (approximately 10% of the mean), the SD for
GL and %GL contribution are very large. Given the small SD of
GI, which indicates moderate inter-individual variance, the
large SD for GL could be a reflection of a large variance in totalTa
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Table 3. Per capita percentage dietary glycaemic load contribution from the top twenty food groups, in subjects aged 2–18 years*
(Mean values and standard deviations)

2–3 years 4–8 years 9–13 years 14–18 years All children

Food groups Mean SD Mean SD Mean SD Mean SD Ptrend† Mean SD

Bread and bread rolls 14·5 12·1 18·1 13·5 14·0‡ 12·4 12·0 13·3 <0·001 14·7 13·2
Cereal-based dishes 6·7 11·5 7·5 12·9 11·4 15·9 14·3§‡ 17·8 <0·001 10·5 15·4
Breakfast cereals (ready to eat) 7·6 9·4 7·7 9·9 6·0 8·9 6·3 11·1 0·021 6·8 9·9
Flours, cereals and starches 5·7 13·1 3·9 10·8 4·0 11·6 5·7 14·0 0·493 4·6 12·2
Potatoes 2·8 5·8 3·6 7·6 5·1 9·3 5·5 10·0 <0·001 4·5 8·7
Sweetened beverages 0·7 3·0 2·2 5·0 4·5§‡ 8·3 7·5§‡|| 11·9 <0·001 4·2 8·5
Fruits and vegetables juices and drinks 5·1 7·6 4·2 6·7 3·5 5·8 3·6 6·3 0·005 3·9 6·4
Cake-type dessert 2·9 8·4 3·6 8·9 4·0 9·4 3·5 9·6 0·663 3·6 9·2
Sweet biscuits 4·9 7·8 3·2 5·6 3·4 6·2 2·2§ 5·6 <0·001 3·2 6·1
Savoury biscuits 2·7 5·3 3·4 7·1 3·2 7·5 2·4 6·9 0·118 3·0 7·0
Fancy breads 1·9 6·1 3·0 7·7 3·3 8·4 2·8 7·9 0·570 2·9 7·8
Dairy milk 6·4 6·5 2·9§ 3·4 2·5§ 3·1 2·0§ 2·9 <0·001 2·9 3·9
Pome fruit 2·7 4·4 3·5 4·8 2·7 4·2 1·3§‡|| 2·9 <0·001 2·6 4·2
Tropical and subtropical fruit 4·2 6·7 2·3§ 4·7 1·5§ 4·1 0·8§‡ 2·5 <0·001 1·9 4·4
Pastas 1·2 4·5 1·5 5·5 2·0 6·5 2·4 7·2 0·001 1·9 6·2
Pastries 1·1 4·4 1·7 5·1 1·9 5·6 2·3 6·5 0·022 1·8 5·6
Sugar, honey and syrups 1·7 4·5 1·7 3·9 1·6 3·8 1·9 4·1 0·187 1·7 4·0
Poultry-based dishes 2·2 6·6 1·4 4·0 1·7 4·9 1·5 4·7 0·817 1·6 4·8
Chocolates 1·5 4·3 1·3 3·6 1·5 4·8 1·8 5·4 0·017 1·5 4·6
Frozen milk products 0·8 2·6 1·5 3·6 2·0§ 4·0 1·4 3·6 0·083 1·5 3·6
Other food groups 22·8 15·6 21·9 14·0 20·2 15·0 18·7 15·4 <0·001 20·6 14·9

* Data were weighted to account for over- or under-sampling to enable representation of the general Australian children and adolescent population.
† Pfor trend across age groups tested by linear regression.
‡ Indicates P<0·001 when compared with participants aged 4–8 years.
§ Indicates P<0·001 when compared with participants aged 2–3 years.
|| Indicates P<0·001 when compared with participants aged 9–13 years.
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Table 4. Per consumer percentage dietary glycaemic load contribution from the top twenty food groups, in subjects aged 2–18 years*
(Mean values and standard deviations)

2–3 years 4–8 years 9–13 years 14–18 years All children

Food groups Mean SD Mean SD Mean SD Mean SD Ptrend† Mean SD

Bread and bread rolls 19·8 9·8 22·0 11·7 19·6 10·3 19·5 12·0 0·023 20·4 11·1
Cereal-based dishes 19·6 11·5 21·8 13·1 25·0 14·6 27·1 15·9 <0·001 24·4 14·7
Breakfast cereals (ready to eat) 14·2 8·5 15·1 8·9 15·5 7·7 19·0 11·3 <0·001 15·9 9·2
Flours, cereals and starches 25·1 16·6 26·1 14·0 26·3 17·2 30·7 16·9 0·024 27·3 16·3
Potatoes 9·9 7·0 11·1 9·7 13·5 10·8 15·2 11·3 <0·001 13·0 10·5
Sweetened beverages 9·4 7·1 10·7 5·7 12·8 9·3 16·7 12·7 <0·001 13·8 10·4
Fruits and vegetables juices and drinks 11·0 7·8 10·0 6·9 9·4 5·9 10·9 6·3 0·741 10·1 6·6
Cake-type dessert 17·6 13·2 17·2 11·9 19·6 11·5 19·2 14·1 0·229 18·5 12·4
Sweet biscuits 11·8 8·2 8·6 6·3 9·1 7·2 9·6 8·0 0·048 9·4 7·3
Savoury biscuits 8·4 6·3 11·9 8·6 12·5 10·2 14·2 10·7 <0·001 12·0 9·4
Fancy breads 16·2 9·3 18·3 9·3 17·4 11·2 18·0 11·1 0·849 17·7 10·5
Dairy milk 7·7 6·4 4·1 3·3 3·9 3·0 3·4‡ 3·2 <0·001 4·4 4·0
Pome fruit 7·2 4·5 7·5 4·4 7·0 4·1 6·1 3·2 0·008 7·1 4·2
Tropical and subtropical fruit 10·8 6·5 9·8 4·3 8·5 6·2 6·5 3·4 <0·001 9·1 5·5
Pastas 13·6 7·8 16·2 8·9 17·1 9·7 17·4 10·6 0·148 16·7 9·7
Pastries 12·1 8·2 13·2 7·5 12·1 8·9 13·6 9·7 0·677 12·8 8·8
Sugar, honey and syrups 7·7 7·0 5·7 5·2 6·1 5·3 6·4 5·1 0·705 6·2 5·4
Poultry-based dishes 12·6 11·0 7·7 6·7 9·0 7·6 8·6 8·2 0·600 8·9 8·0
Chocolates 8·2 7·2 6·6 5·6 8·0 8·4 8·5 8·9 0·100 7·7 7·7
Frozen milk products 6·0 4·9 6·8 4·8 7·0 4·6 7·5 4·9 0·097 7·0 4·7
Other food groups 22·8 15·6 22·0 13·9 20·2 15·0 18·7 15·4 <0·001 20·6 14·9

* Data were weighted to account for over- or under-sampling to enable representation of the general Australian children and adolescents population.
† Pfor trend across age groups tested by linear regression.
‡ Indicates P<0·001 when compared with participants aged 2–3 years.
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carbohydrate intake, as GL is a product of GI and carbohydrate
intake. The large SD of total carbohydrate intake supports this.
On the other hand, the large SD for the %GL contribution could
be a result of large inter-individual variance in the intake of
different food groups. Overall, these results suggest that there
is still a substantial portion of the population consuming
a high-GI/GL diet, despite a moderate population mean.
It is interesting to note the differences in the results obtained

from the per capita and per consumer analyses. Although the
per capita analysis provides a good snapshot of the population,
the per consumer analysis highlights the great variance in the
sources of dietary GL among Australians, as non-consumers
were excluded from the respective analysis. For example, the %
GL contribution by cereals and cereal-based products differs by
more than 100% (per capita 10·5% v. per consumer 24·4%),
indicating that the per capita results were skewed to the left by
consumers with no intake. In practice, healthcare professionals
will be able to better tailor their intervention strategies for
individuals based on the per consumer results, whereas the
per capita results will inform population-based strategies.
Our results revealed that Australian children and adolescents

had more than one-third of their dietary GL from cereal-based
foods, with breads and bread rolls as the main contributors to
dietary GL. This is similar to our previous findings from the 2007
ANCNPAS(20). However, our findings contrast with that from
Asian studies(43–45), which indicate that a large proportion
(41–64%) of dietary GI and GL is derived from white rice, the
staple food of many eastern countries. A German study also
reported different patterns of GL contribution, with bread and
bread rolls contributing to more than a quarter of the dietary
GL(46), significantly higher than that observed in the present
study. These differences highlights the need to gather country-
specific data on dietary GI and GL to better inform nutrition and
public health policy in each nation.
As foods with a GI <55 are defined as ‘low-GI’, a mis-

conception is that a diet that averages 55 represents a low-GI
eating pattern(47). However, adult cohort studies suggest that a
dietary GI of 45 or below is associated with better health out-
comes(47–49). Our results indicate that only 3% of Australian
children and adolescents are actually meeting this cut-off,
although whether this lower cut-off applies to children and
adolescents remains to be confirmed. Nonetheless, we found that
both dietary GI and GL significantly increase with age, driven
mainly by increased contribution from low-fibre cereal-based
dishes (such as pizzas), potatoes (including French fries) and
sweetened beverages. On average, energy-dense nutrient-poor
(EDNP) foods contributed almost a quarter of dietary GL.
To address the rising prevalence of childhood overweight/

obesity, evidence is growing that suggests dietary guidelines may
need to incorporate recommendations to substitute lower-GI
options for higher-GI options within food groups. Recommending
wholegrain varieties will increase fibre intake, but it is unlikely to
reduce the GI and GL because most have a surprisingly high
GI(22). Reducing the consumption of EDNP foods that are high in
refined carbohydrate (maltodextrins, starches and sugars) will
contribute to reduced dietary GL. However, specific advice to
consume low-GI grain products will also be helpful and
concomitantly increase overall micronutrient intake(50,51).

Opponents of the GI/GL concept often cite examples of
indulgence foods such as chocolate and ice cream that are low
GI(52–54). However, the GI was never intended as a marker of
overall nutritional quality(22). Rather, it should be used as an
additional criterion to identify the better options among healthy,
core foods, within food groups. Both wholemeal and multigrain
breads are commonly considered as healthy choices, but the
latter have a lower GI than wholemeal breads. Hence, to
effectively and healthily lower dietary GI, Australian children
and adolescents should be advised to limit high-GI, EDNP food
choices by swapping to healthy low-GI foods such as multigrain
breads, most fresh fruits and reduced fat dairy products(22).

A particular strength of our study is the use of a published
method to assign GI values to foods(27), which ensured that the
best available values were used in the process, thereby
increasing the accuracy of the dietary GI and GL analyses. In
addition, our findings are generalisable to children and
adolescents within the broader Australian population.

The limitations to our study should be noted. First, accurate
dietary assessment in children is difficult(55), and some argue
that parental reporting is equally unreliable(56,57). In addition,
self-reported dietary intake by 24-h recall relies heavily on the
respondent’s ability to correctly recall the foods and beverages
consumed in the past 24 h, which is subject to memory bias,
although measures such as the use of prompt and the multiple-
pass 24-h recall methodology may have minimised this to
a certain extent. These limitations will inevitably result in
under- and over-reporting. A study by Rangan et al.(58)

suggested that Australian children and adolescents who under-
report tend to do so by under-reporting both the frequency and
quantity of food intake, and that is true for both core and
discretionary items, whereas over-reporters tend to report larger
portions of food consumed. They also noted that parents/
guardians tend to report lower intakes of discretionary foods for
younger children, resulting in under-reporting. Post hoc analysis
(data not shown) revealed a similar picture in our current data
set where under-reporters tend to report lower intake of most
food groups, whereas over-reporters tend to report higher
intake of foods higher in fat such as cakes and biscuits.
Unfortunately, because of the lack of PAL data, we were unable
to individualise the Goldberg cut-offs according to the specific
PAL(34) of the subjects, although we were able to identify
extreme under- and over-reporters. Hence, our results should
be interpreted with the potential of some degree of
mis-reporting in mind.

Second, we used only the first 24-h recall, which is unlikely to
capture the usual dietary pattern of an individual(59). Although
the use of statistical methods to estimate usual intakes are
available(60–62), the use of one 24-h recall is deemed appro-
priate by the National Cancer Institute for estimating population
means(63). Using only the first 24-h recall collected in a face-
to-face interview also reduced the impact of under-reporting
associated with telephone interviews(64), which is how the
second 24-h recalls were collected. Third, we have grouped
foods based on the pre-defined food classification(31), which
was not developed with the GI of foods in mind. This meant
that foods in the same group could not be adequately differ-
entiated based on their GI. It is more likely to affect processed
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foods such as breakfast cereals than unprocessed foods such as
fruit and vegetables, as degree of processing is a key determi-
nant of the GI of food(65).

Conclusion

Australian children and adolescents appear to consume
diets with a lower GI than European children, but only
approximately 3% report consuming a low-GI diet, as defined
by one with an average <45 (the lowest quantile in adult
studies). High-GI ‘core’ foods such as white breads and
breakfast cereals were found to account for the majority of the
dietary GI and GL, although EDNP foods such as sugar-
sweetened beverages also contributed significantly. Efforts to
lower the dietary GI and GL of Australian children and adolescents
by exchanging high-GI foods for low-GI alternatives within core
and non-core foods may improve diet quality.
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