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Abstract

Background/objectives While beverages are an important dietary source of water and some essential nutrients, consumption
of sweet beverages has increasingly been linked to adverse health outcomes. Currently there is a paucity of longitudinal
consumption data on beverage consumption in Australian children.

Subjects/methods The Longitudinal Study of Australian Children has run biennially since 2004. Twenty four-hour recall
data collected over 6 waves from the birth cohort (aged 0-1 year at baseline) was analysed and demographics were assessed
for associations.

Results Five thousand one hundred and seven children participated at baseline, with a 71-90% retention of participants at
each wave. Water consumption remained consistent with age over time, with more than 90% consuming more than one glass
in the last 24-h. Proportions of fruit juice consumers decreased overall. Soft drink and cordial consumer proportions
increased from 1% (0-1 year), to 28% (2 years) and 43% (10 years). Between 2 and 10 years, proportions of consumption of
full-cream milk decreased by 8% and for skim milk this proportion increased by 51%. High proportions of consumers of soft
drink/cordial was significantly associated with older children, males, children with a medical condition, living in a rural area,
low socio-economic status and Indigenous Australians.

Conclusions Water consumption remained consistently high across the ages, while fruit juice was commonly introduced into
the diet early childhood. While proportions of fruit juice consumers decreased after the age of 2 years, proportions of soft
drink consumers increased. The findings from this study should assist with surveillance data and inform policy and
interventions aimed at reducing consumption of sweet beverages.

Introduction

Sweet beverages have been linked to various adverse health
outcomes and lack health benefits [1]. Consumption of
sweet beverages (naturally sweet, sugar sweetened and
artificially sweetened) is associated with overweight/obesity
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in Australian children, however the nature of this associa-
tion is complex [2, 3]. A higher body mass index in Aus-
tralian children has been associated with higher
consumption of sweet beverages [4]. Sweet beverages
consumption has been reported to increase risk for cardio-
metabolic conditions [5, 6] and for dental disease [7]. In
Australia, the burden of disease attributed to sweet beverage
consumption is unknown, although conditions such as
obesity, diabetes and dental diseases contribute significant
costs to Australian health care [8]. The Cancer Council
Australia, Diabetes Australia and the National Heart
Foundation of Australia recommend limiting consumption
of sweet beverages to reduce their contribution to ill-health
[9]. The Australian Dental Association also discourages
sweet drink intake for prevention of oral ill-health [10].

In Australia, beverage sales data shows a decrease in
sugar sweetened beverage sales and an increase in plain still
water and artificially sweetened beverage sales over the past
15 years [11]. The per capita difference (in litres per person)
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between 1997 and 2011 was —10.8 for sugar sweetened
beverages and +15.6 for non-sugar (including artificially
sweetened) beverages [11]. Sales of artificially sweetened
carbonated beverages, energy drinks, sports drinks, iced tea
and still water all had a statistically significant increase [11].
While data from sales can be useful to show overall national
population trends, it does not provide subgroup data such as
consumption in children.

Currently, there is a lack of beverage consumption
longitudinal data for Australian children. A critical element
to inform any national nutrition policy is sufficient nation-
ally representative dietary data to assist in setting policy
directions, and to provide a feedback loop to show if policy
actions are effective. For example, in the US, whole-of-
population annual national surveys use comparable food
composition data and collection methods, including multi-
ple 24-h recalls [12] and two day food records [13]. Data
from these surveys have shown trends in beverage con-
sumption in US children aged 2-18 years with soft drink
and fruit drinks increasing from 87.4 kcal (365kJ) per capita
to 153.7 kcal (643kJ) per capita between 1977 and 2006
[13]. This study aimed to investigate consumption of bev-
erages consumption in Australian children and to evaluate
trends over time using the Longitudinal Study of Australian
Children (LSAC).

Methods
Study participants

Growing up in Australia, the Longitudinal Study of Aus-
tralian Children (LSAC) is a cross-sequential study that
follows two cohorts of 5107 children initially aged 0-1
years (Birth cohort) and 4983 4-5 years olds (Kindergarten
cohort) in 2004. Stratified sampling was used during
recruitment to ensure representation of all Australian chil-
dren and there is a 71-90% retention of participants at each
wave. The LSAC is conducted every two years. Themes
measured in the LSAC range and include demographics,
relationships, learning and development, health and well-
being [14]. The LSAC has been approved by the Australian
Institute of Family Studies Ethics Committee, and all
interviewers and researchers involved must comply with the
Privacy Act 1988. All participants’ parent/guardians pro-
vided informed consent prior to participating.

Outcome measure
Data from the birth cohort’s parent’s interview were used in
this study. Using a computer-assisted face-to-face interview,

parents were asked about their child’s beverage consump-
tion frequency (none, once or more than once) in the last
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24-h. Unflavoured beverages measured in the LSAC were
water, full cream milk, skim milk (including low fat, skim
or soy milk). Sweet beverages measured were fruit juice;
soft drink and cordial; and diet soft drink and diet cordial. In
wave 1, the birth (B) cohort was not asked about frequency
of consumption of all beverages.

Demographics included in this study were gender, Aus-
tralian statistical geography standard, birth country, lan-
guage spoken at home, Aboriginal Torres Strait Islander
status (ABTSI), socio-economic status and any medical
conditions of the child at the time of the questionnaire.
Medical conditions were not asked in wave 4 of the study.
Socio-economic status of participants was measured
according to the relative socio-economic advantage and
disadvantage by the socio-economic index for areas
(SEIFA) [15]. SEIFA advantage/disadvantage scores were
coded into deciles using data from the Australian Bureau of
Statistics, with one indicating the most disadvantaged 10%
of postcodes and 10 the 10% of least disadvantaged post-
codes [15].

Statistical analysis

Frequency distributions of the demographics and con-
sumption results were tabulated using IBM SPSS (version
24). The total proportion of the consumption frequency
for each drink was calculated at each wave and plotted in
line graphs. Frequency data is presented for waves 2 to
6 as wave 1 only asked consumption (yes/no) and not
frequency.

For all beverages those who in the last-24-h reported
once or more than once consumption frequency were
categorised as consumers and those who had none in the
last 24-h were categorised as non-consumers. For the con-
sumers, those who consumed no more than one drink in the
last 24-h were defined as moderate consumers. Those who
consumed more than one drink in the last 24-h were defined
as high consumers. Proportions of consumers were tested
against demographics using chi-squared test for significant
difference.

Results
Demographics

A total of 5107 children in the birth cohort participated in
the LSAC. The demographics at wave 1 are presented in
Table 1. At baseline, 51.1% were male, 4.5% identified as
Indigenous, 89.2% spoke English at home, 99.6% were
born in Australia and 66.1% lived in a major urban popu-
lation. The demographics of this cohort is comparable to the
general Australian population and has been tested for
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Tale ], Demozmates o e oy
Longitudinal Study of Gender Male 2608 (51.1)
Australian Children at wave 1
(n=5107) Female 2499 (48.9)
Identify as Indigenous Yes 230 (4.5)
No 4877 (95.5)
Language other than English English 4555 (89.2)
Other 552 (10.8)
Medical condition/s No 4824 (94.5)
Yes 283 (5.5)
Birth country Australia 5088 (99.6)
Elsewhere 19 (0.4)
Australian statistical geography standard Major urban population > = 100,000 3366 (66.1)
(ASGS)
Other urban population > 1000 and < 99,999 1054 (20.7)
Bounded locality 213 (4.2)
Rural balance the remainder of State/ 462 (9.1)
Territory
SEIFA? 1to3 1530 (30.1)
4t07 2084 (41.0)
8to 10 1464 (28.8)
State NSW 1905 (37.3)
VIC 1251 (24.5)
QLD 1023 (20.0)
SA 92 (1.8)
WA 533 (10.4)
TAS 113 (2.2)
NT 84 (1.6)
ACT 106 (2.1)

#Socio-economic index for areas (SEIFA): 1 indicating the most disadvantaged and 10 the least

disadvantaged [15]

representativeness elsewhere [14]. The demographics of the
study population at each subsequent wave have been
describe elsewhere [14].

Consumption frequency

The consumption frequency of sweet beverages over time is
presented in Figs. la—c. The proportion of fruit juice con-
sumers was high in toddlers (2 years) with 39.5% (n=
1813) moderate and 28.9% (n=1327) high consumers
(Fig. 1a). Overall the consumption of fruit juice decreased
over time (Fig. 1a). Across the waves high consumption of
fruit juice decreased, whereas moderate consumption
remained similar (Fig. 1a).

Proportions of consumers of soft drink/cordial increased
with age, with the highest increase in consumption occur-
ring at 10 years (Fig. 1b). At 2 years and 4 years, 27.8% (n
=1280) and 31.7% (n = 1261) were consuming soft drinks/
cordial (Fig. 1b). The majority of children were non-

consumers of diet soft drink/cordial between 2 and 8 years
(Fig. 1c). There was an increase of consumption of diet soft
drink at 10 years, with moderate consumers increasing by
11.8% and high consumers by 5.1% from the previous wave
(Fig. 1c).

Water consumption remained consistent with age over
time, with more than 90% consuming more than one glass
of water in the last 24-h (Fig. 1d). The consumption fre-
quency of unflavoured full cream milk and skim milk over
time is presented in Figs. le—f. Consumption of full cream
milk decreased with age (Fig. le). Proportions of consumers
of full cream milk decreased from 82.7% (n=3804) to
74.8% (n=2687) between ages 2 and 10 years (Fig. le).
There was a shift in frequency of consumption of full cream
milk at age 10 with the proportion of high consumers,
dropping below the proportion of moderate consumers (Fig.
le). While full cream milk consumption decreased with age,
skim milk consumption increased (Fig. 1f). The largest
change in consumption of skim milk occurred between 8
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Fig. 1 a—f. Consumption frequency of sweet and unflavoured beverages in Australian children 2006-2014 (n =5107)

and 10 years, where the proportion of consumers increased
from 28.5% (n=1154) to 62.3% (n=2238) (Fig. 1f).

Consumption of beverages by demographics

The proportion of consumers of sweet beverages (fruit
juice, soft drink/cordial and diet soft drink/cordial) by
demographics over time is presented in Tables 2—4. Overall,
consumption of fruit juice increased significantly from
38.1% (n = 1942) at 0—1 year to 60.5% (n =2777) at age 2
years (Table 2). There was no significant difference in
consumption proportions between genders, whereas at 0—1
year there were significantly higher proportions of con-
sumers of fruit juice in areas outside of major urban
populations, low SEIFA areas and those with a medical
condition. In older children (8 and 10 years), proportions of
consumers were higher for those born overseas. The pro-
portion of fruit juice consumers was also greater for those
who spoke another language at home and Indigenous
Australians at 0-1, 2 and 6 years.

The proportions of soft drink/cordial consumers was
higher in males (4, 8 and 10 years), children with medical
conditions (0—1, 4 and 10 years), children born in Australia
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(8 years) and participants who spoke another language at
home (8 and 10 years) (Table 3). Soft drink/cordial con-
sumer proportions were significantly higher at all time
points in participants who lived in areas outside of major
urban populations, lived in low SEIFA areas or were
Indigenous.

The proportions of diet soft drink/cordial consumers was
were higher in males (10 years), children who lived in areas
outside of major urban populations (6 and 10 years) or
spoke another language at home (10 years) (Table 4).
Indigenous Australians had significantly higher proportions
of diet soft drink and cordial consumers across all ages
except 6 years. Low and middle SEIFA areas had higher
diet beverage consumer proportions than did high SEIFA
areas at all ages.

The proportion of children consuming water was sig-
nificantly higher in females (4, 6, 8 and 10 years), children
without a medical condition (6 years), living in higher
SEIFA areas (01, 2, 6 and 8 years) and non-Indigenous
Australians (2, 4, 6, 8 and 10 years) (Supplementary Table
1).

Proportions of full cream milk consumers was sig-
nificantly higher in males (6 years), rural areas (8 years),
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Table 2 Proportion of consumers of fruit juice in each wave by demographics
Year 2004 2006 2008 2010 2012 2014
Age 0-1 years  2-3 years 4-5 years 6-7 years  8-9 years 10-11 years
n (%) n (%) n (%) n (%) n (%) n (%)
Total n 5103 4590 4380 4229 4035 3595
Total consumers® 1942 (38.1) 2777 (60.5) 2448 (55.9) 2147 (50.8) 1866 (46.2) 1792 (49.8)
Gender Male 1020 (39.1) 1440 (61.6) 1289 (57.3) 1129 (51.9) 963 (46.5) 935 (50.9)
Female 922 (36.9) 1337 (59.4) 1159 (54.4) 1018 (49.6) 903 (46.0) 857 (48.7)
dok
Australian statistical geography standard ~ Major urban 1201 (35.7) 1805 (59.9) 1563 (55.4) 1379 (51.6) 1169 (46.6) 1108 (49.6)
(ASGS)
Other urban 456 (43.3) 611 (64.1) 533 (57.5) 438 (49.5) 372 (43.4) 385 (50.4)
Bounded locality 83 (39.0) 112 (58.3) 112 (55.7) 96 (44.9) 101 (47.0) 98 (52.7)
Rural 195 (42.2) 246 (57.7) 236 (55.5) 226 (50.6) 224 (49.2) 201 (49.1)
S
Medical condition/s No 1812 (37.6) 2563 (60.7) 2230 (56.2) 1793 (46.3) 1706 (50.0)
Yes 130 (45.9) 214 (58.3) 218 (52.9) 73 (442) 76 (46.1)
3k *
Birth country Australia 1931 (38.0) 2767 (60.5) 2436 (55.8) 2139 (50.8) 1468 (45.2) 1399 (48.5)
Elsewhere 11 (57.9) 10 (58.8) 12 (75.0) 1909 (49.8) 398 (50.4) 390 (55.1)
Language other than English English 1688 (37.1) 2472 (59.8) 2177 (54.9) 1909 (49.8) 1691 (45.3) 1607 (49.0)
Other 254 (46.2) 305 (67.2) 269 (65.8) 235(59.5) 175(57.4) 184 (58.6)
fk ES *
Indigenous Yes 146 (63.5) 123 (68.7) 94 (63.1) 90 (62.1) 45 (55.6) 34 (60.7)
No 1796 (36.9) 2654 (60.2) 2354 (55.6) 2057 (50.4) 1820 (46.0) 1755 (49.6)
*k *
SEIFA® 1to3 691 (45.2) 751 (62.3) 646 (56.5) 511 (50.1) 423 (48.3) 382 (52.3)
4t07 823 (39.5) 1123 (60.6) 936 (58.6) 897 (52.5) 744 (47.3) 685 (49.9)
8t 10 422 (28.8) 903 (58.9) 866 (52.8) 738 (49.3) 699 (44.0) 725 (48.6)

“Percentage reported is the proportion of consumers (compared to non-consumers)

bSocio-economic index for areas (SEIFA): 1 indicating the most disadvantaged and 10 the least disadvantaged [15]

Chi-square test: Significant difference
*#p <0.001
*p <0.05

children without a medical condition (10 years), born in
another country (8 and 10 years) and Indigenous (6 years)
(Supplementary Table 2). Children who spoke another
language other than English (2, 4, 6 and 8 years) and those
living in low SEIFA areas (2, 6 and 8 years) had higher
proportions of full cream milk consumers (Supplementary
Table 2).

From ages 2 to 8 years, there were consistently higher
proportion of skim milk consumers in females, children
living in urban areas, high SEIFA areas, children who spoke
English, and non-Indigenous Australians (Supplementary
Table 3). Proportions of skim milk consumers were higher
in children without a medical condition at age 4 and chil-
dren born in Australia at age 8 (Supplementary Table 3).

Discussion

This study describes beverage consumption for a large
national sample of Australian children. Water consumption
remained consistent with age over time, with over 90%
consumers. With increasing age, proportions of consumers
of full cream milk decreased from 83 to 75% and skim milk
increased from 29 to 62%. Fruit juice was introduced into
the diet in infancy and toddler years for the majority of
children with proportions of consumers increasing from 38
to 61% between 0—1 and 2 years. Proportions of consumers
of fruit juice then decreased over time. Soft drink and
cordial consumption was introduced into children’s diet at 2
years when proportions of consumers increased from 1 to

SPRINGER NATURE
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Table 3 Proportion of consumers of soft drink and cordial in each wave by demographics

Year 2004 2006 2008 2010 2012 2014
Age 0-1 years 2-3 years 4-5 years 6-7 years  8-9 years 10-11 years
n (%) n (%) n (%) n (%) n (%) n (%)
Total n 5103 4601 4381 4232 4044 3594
Total consumers® 68 (1.3) 1280 (27.8) 1261 (28.8) 1340 (31.7) 1318 (32.6) 1546 (43.0)
* * *
Gender Male 35 (1.3) 680 (29.0) 683 (30.4) 719 (33.0) 715 (34.4) 827 (45.1)
Female 33 (1.3) 600 (26.6) 578 (27.1) 621 (30.2) 603 (30.7) 719 (40.9)
Australian statistical geography standard Major urban 35 (1.0) 744 (24.6) 749 (26.5) 797 (29.8) 771 (30.7) 886 (39.6)
(ASGS)
Other urban 20 (1.9) 328 (34.3) 312 (33.7) 313 (354) 309 (35.9) 386 (50.5)
Bounded locality 6 (2.8) 64 (33.2) 60 (29.9) 61 (28.5) 75 (34.7) 85 (45.9)
Rural 7 (1.5) 142 (33.3) 138 (32.4) 166 (37.1) 163 (35.7) 189 (46.1)
* * *
Medical condition/s No 59 (1.2) 1175 (27.8) 1120 (28.2) 1265 (32.6) 1455 (42.6)
Yes 9 (3.2) 105 (28.6) 141 (34.1) 52 (31.5) 85 (51.5)
k
Birth country Australia 67 (1.3) 1275 (27.8) 1257 (28.8) 1333 (31.6) 1093 (33.6) 1255 (43.5)
Elsewhere 1(5.3) 5(29.4) 4 (25.0) 7 (46.7) 225 (28.4) 291 (41.1)
ES *
Language other than English English 56 (1.2) 1150 (27.7) 1131 (28.5) 1208 (31.5) 1194 (32.0) 1390 (42.4)
Other 12 (2.2) 130 (28.6) 130 (31.6) 132 (33.2) 123 (40.2) 156 (49.7)
Indigenous Yes 9 (3.9) 88 (48.9) 82 (55.0) 72 (50.0) 52 (64.2) 35 (62.5)
No 59 (1.2) 1192 (27.0) 1179 (27.9) 1268 (31.0) 1265 (31.9) 1511 (42.7)
SEIFA® 1to3 32 (2.1) 469 (38.8) 418 (36.5) 379 (37.1) 377 (43.0) 377 (51.5)
4t07 24 (1.2) 538 (29.0) 510 (32.0) 600 (35.0) 526 (33.3) 643 (46.9)
8 to 10 12 (0.8) 273 (17.8) 333 (20.3) 361 (24.1) 415 (26.1) 526 (35.3)

“Percentage reported is the proportion of consumers (compared to non-consumers)

bSocio-economic index for areas (SEIFA): 1 indicating the most disadvantaged and 10 the least disadvantaged [15]

Chi-square test: Significant difference
**p <0.001
*p <0.05

28%. More children began consuming diet beverages after
10 years.

In this study, sub-groups within Australian children had
lower proportions of consumers of water and skim milk and
higher sweet beverages. Exploring why these differences
exist can inform policy and interventions to improve con-
sumption behaviours in these groups. Currently in Aus-
tralia, a range of implemented and proposed public health
measures have been explored which aim to curb con-
sumption of sweet beverages [16—18]. Factors such as
access, price, portion size, social marketing and nutritional
labelling have been identified as important influences on
consumption and can be targeted to reduce intake in
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children [19, 20]. Being the main purchaser/supplier, par-
ent/guardians are an important influence on children’s
consumptions behaviours [2]. In this study, consumption of
fruit juice and soft drink and cordial was occurring in early
childhood [2 years] and previously implemented interven-
tions such as beverage bans in schools would not have an
impact on consumption in these children [21]. Lower levels
of parental education have been shown previously to be an
indicator of lower consumption of water and higher con-
sumption of sweet beverages [7, 22, 23]. Dietary guidance
for parents and guardians of Australian children through
targeted education and interventions is needed to reduce
frequency of consumption of beverages (with no or minimal
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Table 4 Proportion of Year 2004 2006 2008 2010 2012 2014
consumers of diet soft drink and
cordial in each wave by Age 0-lyrs 2-3yrs 4-5yrs 6-7yrs 8-9yrs 10-11yrs
demographics n (%) n (%) n (%) n (%) n (%) n (%)
Total n 0 4601 4381 4233 4044 3592
Total consumers® 237 (5.2) 254 (5.8) 270 (5.3) 263 (6.5) 843 (23.5)
£
Gender Male 129 (5.5) 137 (6.1) 133 (6.1) 142 (6.8) 468 (25.5)
Female 108 (4.8) 117 (5.5) 137 (6.7) 121 (6.2) 375 (21.3)
ES sksk
Australian statistical Major urban 140 (4.6) 145 (5.1) 141 (5.3) 150 (6.0) 463 (20.7)
geography standard
(ASGS)
Other urban 55(5.8) 67(7.2) 81(9.1) 64(7.4) 217 (28.4)
Bounded 14 (7.3) 168.0) 16(7.5) 15(6.9) 51274
locality
Rural 28 (6.6) 26 (6.1) 32(7.2) 34(7.5) 112 (27.4)
Medical condition/s No 218 (5.1) 231 (5.8) 251 (6.5) 793 (23.2)
Yes 19 (5.2) 23 (5.6) 12 (7.3) 46 (27.9)
Birth country Australia 236 (5.1) 254 (5.8) 270 (6.4) 222 (6.8) 686 (23.8)
Elsewhere 1(5.9) 0 (0.0) 0 (0.0) 41 (5.2) 157 (22.2)
£
Language other than English 211 (5.1) 234 (5.9) 252 (6.6) 247 (6.6) 755 (23.0)
English
Other 25(5.5) 19 @4.6) 18 (4.6) 16(5.2) 88 (28.0)
& % % £
Indigenous Yes 17 9.4) 1510.1) 11(7.6) 11 (13.6) 21 (37.5)
No 220 (5.0) 239 (5.6) 259 (6.3) 252 (6.4) 822 (23.3)
ek % ek % ek
SEIFA® 1to3 84 (6.9) 86 (7.5) 68 (6.7) 75(8.6) 227 (31.1)
4to07 98 (5.3) 96 (6.0) 139 (8.1) 104 (6.6) 350 (25.5)
8 to 10 55(3.6) 72(44) 62@4.1) 84(53) 266 (17.9)

#Percentage reported is the proportion of consumers (compared to non-consumers)

®Socio-economic index for areas (SEIFA): 1 indicating the most disadvantaged and 10 the least

disadvantaged [15]

Chi-square test: Significant difference

#%p <0.001
p<0.05

nutritional value) and increase water consumption to reduce
the associated burden of disease.

It is widely acknowledged in the public health literature
that action beyond education campaigns is necessary in
order to achieve the desired changes in consumption [24].
Australia is recognised as a leader in public health legisla-
tion and policy on tobacco control and parallels have been
drawn between the challenges faced by tobacco and sugar
control [25]. While there are a number of public health
agencies and advocacy groups advocating for a broad range
of strategies to reduce consumption of sweet beverages,
action to date has been slow [26, 27]. Similar to the tobacco
tax, a sugar tax is one proposed public health measure to

reduce consumption of sweet beverages [28]. Economic
modelling and online experimental data show that a tax
would reduce consumption, and increasing community
support and coverage in the media indicate there is growing
public acceptance for a sugar tax in Australia [29-32].
The prevalence of consumption of all sweet beverages
measured in this study was higher in children living in rural/
remote areas and low socio-economic areas, which is in line
with previous literature [4, 7, 33, 34]. The correlation
between higher consumption rates in low SES and rural
areas is perhaps due to easier access, availability or
affordability of sweet beverages in these areas [35]. Addi-
tionally, poorer water quality and unreliable power to water
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pumping facilities has been cited as reasons for increased
consumption of ready-to-drink sweet beverages [36, 37].
With higher incidence of obesity and dental diseases in low
SES and rural/remote areas [38], targeted interventions to
limit consumption in these vulnerable groups is essential.

Another group with health disparities and higher pro-
portions of sweet beverages and full cream milk con-
sumption are Indigenous Australians. Consumption rates
were consistently higher across all ages measured in this
sample of Australian children. Additionally, proportions of
skim milk consumption was lower and full milk con-
sumption higher. The current Australian Dietary Guidelines
recommend limiting sweet beverage consumption, 2 serves
of dairy daily and choosing reduced fat milk variations for
children over 2 [39]. This highlights a lack of culturally
appropriate information, nutrition knowledge and the low
cost of sweet beverages in this population may influence
consumption [37, 40]. Similarly, this study and the extant
literature has observed a gender difference in consumption
of sweet beverages, skim milk and water; and it might be
plausible to also relate this outcome with knowledge dif-
ferences between genders [41].

This study has a number of strengths and limitations.
Strengths of this study include the large nationally
representative and stratified random sample of Australian
children. Another strength is the high (71-90%) retention
of participants over the 10 years of data collection.
Although this study has a number of strengths, it is not
without limitations. First, the use of a parental report
24-h recall. Parents and carers often struggle with the esti-
mation of quantities and usual patterns of beverage con-
sumption in their children [40], and consumption may be
underestimated if consumption is occurring away from
parents’/guardians’ supervision or if the beverage is con-
sumed less frequently than daily. Second, the use of broad
beverage categories also meant that it was not possible to
differentiate between soft drink and cordial consumption as
these beverages was measured together in the 24-h recall.
Third, the methods adopted in the LSAC allowed for neither
the daily frequency nor quantities of beverages to be
captured.

Monitoring consumption of beverages is crucial to
inform nutrition policy including intervention strategies to
curb consumption of beverages with no or minimal nutri-
tional value and reduce the associated burden of disease.
The quality of the available beverage consumption data
would be strengthened by the use of a valid and
reliable beverage assessment method like the BEVQ-15.
The beverage questionnaire (BEVQ-15) is a beverage
assessment method that has been recommended to assess
adult population beverage consumption [42]. This ques-
tionnaire includes a range of non-alcoholic and alcoholic
beverages and includes both the frequency and quantity of
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drink [42]. This questionnaire is also validated and reliable
for use in children with simple modifications of this ques-
tionnaire including wording to suit parents and removal of
alcoholic and uncommonly consumed beverages by chil-
dren [43].

Conclusions

This study describes beverage consumption for a large
national sample of Australian children. Water consumption
remained consistently high amongst all ages of children, but
was lowest in sub-groups who also had the highest pro-
portions of sweet beverage consumption. Fruit juice was
commonly introduced into the diet in infancy and toddlers
with proportions of consumers increasing from 38 to 61%
between 0-1 and 2 years. While proportions of fruit juice
consumers decreased after the age of 2 years, proportions of
soft drink consumers steadily increased after this age.
Higher proportions of consumers of sweet beverages was
significantly associated with older children, males, children
with a medical condition, living in a rural area, living in a
low socio-economic index area and Indigenous Australians.
Monitoring consumption of beverages is crucial to inform
nutrition policy including intervention strategies to curb
consumption of beverages with no or minimal nutritional
value and encourage water and skim milk consumption. The
quality of the available beverage consumption data would
be strengthened by the use of a valid and reliable beverage
assessment methods which includes both the frequency and
quantity of drink.
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