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Abstract
Objective: To assess trends in relative availability, sugar content and serve size of
ready-to-drink non-alcoholic beverages available for sale in supermarkets from
2013 to 2019.
Design: Repeat cross-sectional surveys. Data on single-serve beverages to be
consumed in one sitting were obtained from an updated brand-specific food
composition database. Trends in beverages availability and proportions with serve
size ≤ 250 ml were assessed by χ2 tests. Sugar content trends were examined using
linear regressions. The proportion of beverages exceeding the sugar threshold of
the United Kingdom Soft Drinks Industry Levy (SDIL) was assessed.
Setting: New Zealand.
Results: From 2013 to 2019, there was (i) an increase in the availability of
sugar-free/low-sugar beverages (n 25 (8·4 %) to n 75 (19·1 %); P < 0·001) and craft
sugar-sweetened soft drinks (n 11 (3·7 %) to n 36 (9·2 %); P < 0·001), and
a decrease in availability of fruit/vegetable juices/drinks (n 94 (31·8 %) to n 75
(19·4 %); P < 0·001); (ii) small decreases in sugar content (mean g/100 ml) of
sugar-sweetened soft drinks (3·03; 95 % CI 3·77, 2·29); fruit/vegetable juices/drinks
(1·08; 95 % CI 2·14, 0·01) and energy drinks (0·98; 95 % CI 1·63, 0·32) and (iii) slight
reduction in the proportion of beverages with serve size ≤ 250 ml (21·6 to 18·9 %;
P< 0·001). In 2019, most beverages were sugar-sweetened or had naturally occur-
ring sugars (79·1 %) and serve size > 250 ml (81·1 %) and most sugar-sweetened
beverages exceeded the SDIL lower benchmark (72·9 %).
Conclusions: Most single-serve beverages available for sale in 2019 were sugary
drinks with high sugar content and large serve sizes; therefore, changes made
across the years were not meaningful for population’s health.
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Free sugars comprise monosaccharides and disaccharides
that are added to foods and beverages, and sugars
naturally present in honey, syrups, fruit juices and fruit juice
concentrates(1). The WHO recommends that adults and
children limit their intake of free sugars to < 10 % of total
energy intake and to< 5 % for further health benefits; this
is because high free sugar intake is associated with poor
dietary quality, obesity and risk of non-communicable
chronic diseases(2). Sugar-sweetened beverages (SSB) are
the largest source of added sugars in the diet, and recent

conclusive evidence from cohort studies and trials supports
an aetiologic role of SSB in relation to weight gain, risk of
type 2 diabetes mellitus and CHD(2). Further, dental caries
are the most prevalent non-communicable chronic disease
globally(1), and there is consistent evidence supporting a
relationship between the amount of sugars consumed
and the development of caries(3,4).

Global sales (2000–2013) of beverages with energetic
sweeteners show stable but still high levels of consumption
in Australasia, North America and someWestern European
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countries. Data also highlight differences in sales trends
by type of beverage and region, with consumption of
SSB rising fastest in regions beyond Western countries,
extending to low- and middle-income countries(5). Global
data from eighty countries on sales of ultra-processed
drinks showed that for every SD increase in sales volume,
there was a significant increase in mean BMI, with a higher
magnitude of association observed for men than for
women (0·195 v. 0·072 kg/m2)(6).

Given the accumulated scientific evidence of the need
for actions to reduce consumption of free sugars from foods
and beverages, the WHO has recommended reductions in
beverage availability and portion sizes, and the reformula-
tion (reduction) in sugar content of products with high
sugars, alongside the monitoring of these changes over
time(7). In addition, the WHO endorses, among other
population interventions, fiscal regulations to reduce the
intake of free sugars from foods and beverages(1,8–10).
One example of fiscal regulation aiming at reducing pop-
ulation’s intake of free sugars from beverages is the
United Kingdom Soft Drinks Industry Levy (UK-SDIL).
The SDIL was implemented in April 2018 and charges
manufacturers and importers £0·24/l for beverages over
8 g sugar/100 ml (high levy category), £0·18/l for beverages
with 5–8 g sugar/100 ml (low levy category) and no
charge for beverages with< 5 g sugar/100 ml (no levy
category)(11). The beverages liable to the UK sugar levy
are those that contain sugar or have had sugar added during
production, exempting from charges fruit/vegetable juices
with no added sugars, milk and milk-based drinks and milk
replacement drinks(2–11).

Data from Euromonitor International Passport indicated
that, in 2019, 71·1 % of the soft drink’s distribution in New
Zealand (NZ; including carbonated drinks, juices andwaters)
was made through supermarket chains(13). In 2012, 83 % of
the ready-to-drink beverages available for sale in NZ super-
markets were sugar-sweetened or contained naturally occur-
ring sugars and only 12 %of the non-alcoholic ready-to-drink
beverages had serve sizes ≤ 240ml(14).

NZ has the world’s third highest rate of obesity in
adults(15) and is ranked second among countries of
the European Union and the Organization for Economic
Co-operation and Development for the prevalence of
childhood overweight/obesity (39·5 %)(16). The most
recent NZ Health Survey (2018/2019) found that 10·2 %
of children (2–14 years old) were consuming sugar-
sweetened soft drinks, fizzy drinks, sports drinks or energy
drinks three or more times per week. Consumption of these
drinks once or more per week was reported for 31·8 % of the
children: 15·6 % for 2–4 –year-olds, 28·9% for 5–9-year-olds
and 44% for 10–14-year-olds(17).

Since the launch of the Global Strategy on Diet, Physical
Activity and Health(8), self-regulation of the availability,
reformulation andmarketing of SSB has been the approach
espoused by the global soft drink industry as part of their
solution to obesity(18–20). In NZ, the only industry pledge

made in this context was the ‘Healthy Kids Pledge’ at
schools by the New Zealand Beverage Council in 2017
(updated in February 2018). In this pledge, the industry
members of the New Zealand Beverage Council committed
to sell only bottled water directly to primary and inter-
mediate schools, to not sell sugar-sweetened carbonated
soft drinks to secondary schools and to not undertake
any commercial advertising in schools(21). In December
2018, the NZ food industry provided a list of fifty-one
recommendations to the government as part of the food
industry taskforce solution for addressing factors contri-
buting to obesity. Among the recommendations, the New
Zealand Beverage Council committed to launch a pledge
in the first quarter of 2019 to a 20 % sugar reduction of
non-alcoholic beverages available for sale by 2025(22).
However, to date, this pledge has not been launched.
In addition, NZ lacks information on how the availability,
sugar content and serve size of sugary drinks available
for sale are tracking overtime; such information is needed
in order to guide policies and interventions that aim to
improve population’s diet

In the current study, we aimed to: (i) examine trends in
the relative availability, sugar content and serve size of
single-serve ready-to-drink non-alcoholic beverages avail-
able for purchase in NZ supermarkets from 2013 to 2019;
(ii) assess if there has been any significant reformulation
of sugar content among the SSB that tracked for 2 years
or more in the market during the period analysed and
(iii) assess in 2019 the proportion of SSB with sugar content
exceeding the threshold for the UK-SDIL(11).

Methods

Data source and definition of single-serve size
Data from 2013 to 2019 on the availability, total sugar con-
tent, added sugar content and serve size of ready-to-drink
non-alcoholic beverages were extracted from Nutritrack, a
branded food composition database. Nutritrack was devel-
oped by the National Institute for Health Innovation at the
University of Auckland and includes information for
packaged foods sold in four major NZ supermarket stores
(New World, Four Square, Countdown and PAK’nSAVE)(23).
Cross-sectional surveys are conducted annually in Auckland
from February to May each year, and product information
collected encompasses approximately 75% of unique pack-
aged foods and beverages purchased in NZ(24). Using a
customised smartphone application, trained fieldworkers
take photos and collect information from all packaged
foods and non-alcoholic beverages that display a nutrition
information panel. Names, brands, ingredient and nutrient
information are entered into a secure on-line system using
photographs of all sides of the product, and all packaged
foods and beverages are categorised into a standardised hier-
archical structure comprising fifteen foods groups, fifty-nine
categories and 177 subcategories(7,25,26).
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Analyses were limited to ready-to-drink beverages
designed to be consumed in one sitting, where label-
reported serve size was equal to one and package volume
≤ 600 ml. As in previous work(27), beverages with pack size
> 600 ml (with one serve or with two or more serves) were
considered as bulk pack sizes and likely to be consumed in
more than one occasion; therefore, they were excluded
from the current study. In addition, the industry has
agreed to a maximum standardised serve size of 600 ml
for beverages during the process of development of
the voluntary Australasian Health Star Rating front of pack
nutrition label(28).

Selection of products and exclusion criteria
The current study included water-based, plant milk-
based and dairy milk-based (including plain unflavoured
unsweetened dairy milk) ready-to-drink beverages. Thus,
the following beverages were not selected: (i) evaporated
or condensed milks, beverage powders and concentrated
beverages as they are not ready-to-drink and because
nutrient data recorded in Nutritrack are ‘as purchased’,
prior to reconstitution (n 2592); (ii) products used as
ingredients rather than being ready-to-drink, for example,
coconut creams and some coconut milks (n 262;
(iii) yogurts (n 2238), with the exception of drinking
yogurts; (iv) dairy probiotic drinks due to the small number
of products under this category (n 23) and (v) beverages
specifically targeted to infants and young children
(1–3 years old). Among the 8734 selected non-alcoholic
beverages from 2013 to 2019, the following were excluded:
reconstituted products (n 45), fruit/vegetable juices/drinks
used as ingredients (n 59), fruit/vegetable juices/drinks
where aloe vera and water were the only ingredients
(n 72), products displaying multiple nutrition information
panel (n 30) and products with missing information for pack
size (n 132) and for serve size (n 263). Additional exclusions
were due to the following: pack size ≤ 600ml and two
or more serves/pack (n 399); pack size > 600ml and
two or more serves/pack (n 4980) and pack size > 600ml
and one serve/pack (n 288). In total, 2466 ready-to-drink
beverages with single-serve size and packet size ≤ 600ml
were included in the analysis. Among these beverages,
66 (2·7 %) had missing values for sugar content and were
therefore excluded from the analysis assessing sugar content
and its trends (which included 2400 beverage products)
(online supplementary material, Supplemental Figure S1).

Categorisation of the non-alcoholic
ready-to-drink-beverages
A beverage classification system for the current analysis
was developed and applied. Details on the beverage
groups and subgroups, as well as the rationale used, are
provided in Table 1. This classification system was devel-
oped based on the original Nutritrack classification of food
group levels(23,25), total sugar content reported on nutrition

information panel for beverages under group 1 (electrolyte
drinks, energy drinks, soft drinks and waters) and by the
presence of any of ninety-three types of added sugars in
the ingredients list of the products under group 2 (dairy
and plant-based milks, drinking yogurts and breakfast
beverages), under group 3 (fruit/vegetable juices/drinks)
and for flavoured waters (under group 1). The added sug-
ars examined were sourced from previously published list
of added sugars from supermarket packaged foods of four
countries (including the NZ Nutritrack data)(29) and from
an updated and extended version of this published list,
developed by the Global Food Research Program. For
the beverages under group 2 and for flavoured waters
(group 1), the following ingredients were also considered
as added sugars: fruit juices, fruit nectars, fruit purees and
fruit concentrates. The developed system classified non-
alcoholic beverages into three main groups, six subgroups
(level 1) and twenty-two smaller subcategories (level 2).
We also classified waters and soft drinks further into a third
level as follows: waters (plain still/sparkling, flavoured
still/sparkling with no added sugars and flavoured still/
sparkling with added sugars) and soft drinks (sugar-
free/low-sugar classic, sugar-free/low-sugar craft, sugar-
sweetened classic and sugar-sweetened craft). Classic soft
drinks included colas, lemonades, lemon squash and sim-
ilar, while craft soft drinks included ice teas, kombuchas,
switchels, wellness tonic and similar (Table 1).

Criteria for the assessment of serve size
and sugar content
The proportion of single-serve beverages with a serve
size ≤ 250 ml was assessed across 2013–2019. The
250-ml threshold was used as this was the most common
serve size for SSB available for sale in NZ in 2016(30), and it
was the value used as the cut-off for single-serve beverages
in a simulation study estimating the health benefits and cost
savings of a cap on the package/serve size of SSB in NZ(27).

The sugar content of beverages was assessed in
three different ways. Firstly, we calculated the mean
(SD by 100ml) of sugar content of all beverage groups and
subgroups overall and for each year (from 2013 to 2019).
We then assessed changes in mean sugar content of bever-
age groups and subgroups across 2013–2019. Secondly, we
assessed if there was any significant sugar reformulation of
unique SSB that were available for sale in two or more years
for the period of 2013–2019. Thirdly,we assessed the propor-
tion of beverages available for sale in 2019 with sugar levels
above the low and high benchmarks established by the
United Kingdom (UK) SDIL(31). To allow comparability with
other studies, this assessment was limited to the beverages
liable to the UK sugar levy(11,12).

Statistical analysis
Descriptive statistics were undertaken to determine the
number of products, proportions, means, SD and ranges
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for the following outcomes: relative availability of bever-
ages, their sugar content and serve size. Analyses were
undertaken on all available single-serve products from
2013 to 2019 and separately for each year. Sampleswere con-
sidered sufficiently large (≥ 30) for the central limit theorem
to apply(32). T tests for independent samples and one-way
ANOVA and Tukey HSD post-hoc tests were applied to
examine statistically significant differences in mean values
of sugar content between beverage subgroups.

Trend analysis for beverages availability, sugar content
and serve size were performed only for beverage groups
and subgroups with at least 100 products available across
2013–2019. Trends in the relative availability and in the pro-
portion of beverages with serve size ≤ 250ml within bev-
erage groups and subgroups were examined using χ2 tests
for trends (linear-by-linear associations using Mantel
Haenszel tests).

To estimate the average change in sugar contents from
2013 to 2019, linear regression models were performed
with the sugar content of all beverages as the dependent
variable. Year was included in the models as a continuous
variable (coded as 2013= 0, 2014= 0·167, 2015= 0·334,
2016= 0·501, 2017= 0·668, 2018= 0·835 and 2019= 1).
Interaction terms between year and beverage subgroups

were tested in the main model and, where significant inter-
actions were present, analyses were also presented accord-
ing to beverage subgroups.

Analysis of sugar reformulation was performed using
linear randomeffectsmixedmodels, where a randomprod-
uct effect was included in the models to account for within
product change, and year, as a continuous variable (coded
as above indicated), was considered in the fixed models.
Reformulation analyses were limited to 365 unique SSB that
were available for sale in two or more years and with infor-
mation on sugar content available in two or more years
(46·3 % of the unique SSB available for sale from 2013
to 2019) (online supplementary material, Supplemental
Figure S2). As a complementary assessment, we examined
the number and proportion of the unique sugar-sweetened
drinks where a change in sugar content had occurred in the
period analysed. Change was defined as a sugar content
variation of at least þ 0·1 g/100 ml when assessing the
difference in values between the most recent year and
the first year. Within products that had any reduction
or increase of sugar within the period, we presented
means (SD) of sugar increase and decrease.

Average percentage change in sugar content across
2013–2019 was calculated by dividing the adjusted mean

Table 1 Beverage classification system developed and applied to the non-alcoholic beverages from Nutritrack 2013–2019

Group 1:
Electrolyte drinks, energy drinks, soft drinks and
waters*

Group 2:
Dairy milks, plant-based milks, drinking yogurts
and breakfast beverages†

Group 3:
Fruit and vegetable juices/
drinks‡

1.a. Sugar-free or low-sugar electrolyte drinks,
energy drinks, soft drinks and waters

2.a. Plain/flavoured dairy milks, plant-based
milks, drinking yogurts and breakfast beverages,
no added sugars

3.a. Fruit and vegetable
juices/drinks, no added
sugars

Electrolyte drinks
Energy drinks
Soft drinks
Craft soft drinks (ice teas, kombuchas, switchels,
wellness tonic and similar)

Classic soft drinks (colas, lemonades, lemon
squash and similar)

Waters (all)
Plain still/sparkling water
Flavoured still/sparkling water with no
added sugars

Dairy milks
Plant-based milks
Drinking yogurt
Breakfast beverages

Coconut water
Fruit juices/drinks
Vegetable juices/drinks

1.b. Sugar-sweetened electrolyte drinks,
energy drinks, soft drinks and waters

2.b. Flavoured dairy milks, plant-based milks,
drinking yogurts and breakfast beverages,
added sugars

3.b. Fruit and vegetable
juices/drinks, added
sugars

Electrolyte drinks
Energy drinks
Soft drinks
Craft soft drinks (ice teas, kombuchas, switchels,
wellness tonic and similar)

Classic soft drinks (colas, lemonades, lemon
squash and similar)

Waters (all)
Flavoured still/sparkling water with added sugars

Dairy milks
Plant-based milks
Drinking yogurt
Breakfast beverages

Coconut water
Fruit juices/drinks
Vegetable juices/drinks

*Classification based on the amount of total sugars displayed in the nutrition information panels (NIP) of products, which represents data routinely collected by Nutritrack.
Within group 1, products denominated by manufacturer as ‘diet’ and/or with sugar content ≤ 1·0 g/100ml were classified as sugar-free/low-sugar and products with sugar
content > 1·0 g/100ml were classified as sugar-sweetened. Soft drinks group includes carbonated and non-carbonated drinks, and it was further split in two subgroups
to identify classic soft drinks (colas, lemonades, lemon squash and similar) and newer, contemporary soft drinks (named here as craft soft drinks and it includes ice
teas, kombuchas, switchels, wellness tonic and similar). For waters, further classification considered the presence of added sugars in products’ ingredients list.
†Classification was made based in the presence of flavours and added sugars. Information on whether the product was plain or flavoured is routinely collected by Nutritrack.
Product ingredients lists were consulted to search for the presence of added sugars.
‡Classification was made based in the presence of added sugars, independently of the concentration of fruit/vegetable juices in the beverages. Product ingredients lists were
consulted to search for the presence of added sugars.
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change in sugar from 2013 to 2019 by the mean sugar content
in 2013 and multiplying by 100%. All analyses were
performed using SPSS software (version 25, IBM SPSS
Statistics), and all testswere two-sided at 5% significance level.

Results

Relative availability of ready-to-drink
non-alcoholic beverages across 2013–2019
The number of single-serve ready-to-drink beverages avail-
able for sale each year was 2013 (n 296), 2014 (n 310), 2015
(n 356), 2016 (n 400), 2017 (n 335), 2018 (n 378) and 2019
(n 391). Among the beverages available for sale in 2019,
19·1 % were sugar-free/low-sugar beverages and 79·1 %
were SSB or beverages with naturally occurring sugars.
Sugar-sweetened soft drinks and plain waters represented
29 and 3·8 % of all ready-to-drink beverages available
for sale in 2019, respectively (online supplementary
material, Supplemental Table S1). The relative availability
of sugar-sweetened electrolyte, energy, soft drinks and
waters and of dairy milks, plant-based milks, drinking

yogurts and breakfast beverages (with added sugars) did
not change across 2013–2019. There was a statistically sig-
nificant increase in the relative availability of sugar-free/
low-sugar electrolyte, energy, soft drinks and waters (from
8·4 % in 2013 to 19·1 % in 2019) (Fig. 1a). In contrast, across
2013–2019, there was a decrease in the availability of fruit/
vegetable juices/drinks (n 94 (31·8 %) to n 75 (19·4 %);
P < 0·001) (data not shown in figure). Fruit/vegetable jui-
ces/drinks with added sugars decreased from 11·5 % in
2013 to 6·9 % in 2019 and items without added sugars
decreased from 20·3 % in 2013 to 12·3 % in 2019)
(Fig. 1a).Within soft drinks subgroups, a statistically signifi-
cant increase was observed in the relative availability of
sugar-free/low-sugar products (ranging from 4·4 % in
2013 to 10·8 % in 2019) and of sugar-sweetened options
(ranging from 22·3 % in 2013 to 29 % in 2019). The increase
in the availability of sugar-sweetened soft drinks was
explained predominantly by the increase in the availability
of craft sugar-sweetened soft drinks (ice teas, kombuchas,
switchels, tonic wellness and similar) as there were no
statistically significant changes in the availability of
sugar-sweetened classic soft drinks (Fig. 1b).
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Fig. 1 Relative availability (%) of single-serve ready-to-drink non-alcoholic beverages (2013–2019): (a) Within beverage subgroups.
, Sugar-free/low-sugar: electrolyte, energy and soft drinks and waters; , Sugar-sweetened: electrolyte, energy and soft drinks

and waters; , No added sugars: fruit/vegetable juices/drinks; , Added sugars: fruit/vegetable juices/drinks; , Added sugars:
diary and plant-based milks, drinking yogurts and breakfast beverages. (b) Within soft drinks subgroups. , Sugar-free/low-sugar
soft drinks; , Sugar-sweetened soft drinks; , Sugar-sweetened craft soft drinks; , Sugar-sweetened classic soft drinks.X2 for
linear trend: **P< 0·005; ***P< 0·001
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Sugar content of ready-to-drink non-alcoholic
beverages across 2013–2019
Among all beverages available for sale from 2013 to
2019 (excluding sugar-free/low-sugar beverages),
despite a one-way ANOVA test indicating that there were
statistically significant differences in mean sugar content
between the subgroups (P< 0·001), post-hoc tests showed
that there were no differences between the mean sugar
content of sugar-sweetened electrolyte, energy, soft drinks
and waters; dairy and plant-based milks, drinking yogurts
and breakfast beverages – with added sugars; fruit/vegeta-
ble juices/drinks – no added sugars and fruit/vegetable
juices/drinks – with added sugars (P-values > 0·05 for all
comparisons). Themean sugar contents in these subgroups
varied from 8·5 to 9·2 g/100 ml. However, the mean
amount of sugar for each of these four beverage sub-
groups was significantly higher than the mean amount of
sugar of plain/flavoured dairy and plant-based milks,
drinking yogurts and breakfast beverages – no added sug-
ars (5·1 g/100 ml; P< 0·001 for all post-hoc comparisons).
Within the sugar-sweetened electrolyte, energy, soft drinks
and waters subgroup, waters had the lowest mean sugar
content while energy drinks had the highest (3·2 g v.
11·5 g/100 ml; one-way ANOVA test and all subsequent
post-hoc tests with P< 0·001). Within the sugar-sweetened
soft drinks subgroup, craft soft drinks had a lower
mean sugar content than classic soft drinks (4·6 g v.
9·5 g/100 ml; Student t test with P< 0·001) (Table 2).

Across 2013–2019 and among all beverages available
for sale (excluding sugar-free/low-sugar beverages), there
was a significant mean sugar reduction (in g/100 ml) of
1·59 g/100 ml (95 % CI 2·00, 1·19). However, there were
no statistically significant changes in mean sugar content
among the subgroup of flavoured dairy and plant-based
milks, drinking yogurts and breakfast beverages (with
added sugars) or fruit/vegetable juices/drinks (without
added sugars). Statistically significant mean sugar reduc-
tion across 2013–2019 was observed for the following
subgroups: fruit/vegetable juices/drinks – with added sug-
ars (1·08; 95 % CI 2·14, 0·01 g/100 ml) and sugar-sweetened
electrolyte drinks, energy drinks, soft drinks and waters
(2·48; 95% CI 3·11, 1·86 g/100ml).Within this last subgroup,
a significant mean sugar reduction across 2013–2019 was
observed for sugar-sweetened energy drinks (0·98; 95%
CI 1·63, 0·32 g/100ml) and sugar-sweetened soft drinks
(3·03; 95% CI 3·77, 2·29 g/100ml). Within the sugar-
sweetened soft drinks subgroup, the mean sugar reduction
across 2013–2019 for craft soft drinks was 3·18 g/100ml
(95 % CI 3·94, 2·43) and for classic soft drinks it was
2·27 g/100ml (95 % CI 2·98, 1·57) (Fig. 2).

Reformulation of sugar-sweetened beverages
across 2013–2019
Analysis of product reformulation in the same SSB across
2013–2019 indicated that there was a statistically

significant, but modest, average sugar reduction within
these beverages of 0·37 g/100 ml (95 % CI 0·57, 0·16 g/
100 ml), corresponding to an average percentage sugar
reduction of 3·7 % (data not shown in table). Among the
unique 365 SSB, there was a change in sugar content in
eighty-five beverages (23·3 %) in the period analysed by
at least þ0·1 g/100 ml, with a reduction in fifty-four bever-
ages (mean (SD) reduction:−1·43 (1·34)) and an increase in
thirty-one beverages (mean (SD) increase: 0·92 (0·93)).

Sugar content of sugar-sweetened beverages
in 2019 relative to the United Kingdom
Soft Drinks Industry Levy benchmarks
In 2019, there were 192 single-serve SSB available for sale
in NZ supermarkets whichwould be liable for the UK-SDIL.
Among them, 140 (72·9 %) would be taxed (Fig. 3), with
thirty-five (18·2 %) taxed at the lower level and 105
(54·7 %) at the higher level (data not shown in table).
All sugar-sweetened electrolyte drinks (n 4) and fruit/
vegetable juices/drinks – added sugars (n 27), 97·6 %
(n 42) of the sugar-sweetened energy drinks and 82·9 %
(n 64) of the sugar-sweetened classic soft drinks would be
taxed at the low or high tax categories. Four (11·1 %) of
the sugar-sweetened craft soft drinks would be taxed, while
none of the sugar-sweetenedwaterswould be taxed (Fig. 3).

Serve size of ready-to-drink non-alcoholic
beverages across 2013–2019
Across 2013–2019, themean (SD) serve size of the single-serve
beverages available for sale was 355·9ml (119·2), with mini-
mum serve size of 70ml and maximum of 600ml (data not
shown in table). In 2019, less than two in ten single-serve
beverages available for sale had a serve size ≤ 250ml
(n 74; 18·9 %). Across 2013–2019, there was a significant
decrease in the proportion of beverages with serve size
≤ 250ml among the following: all beverages (from 21·6%
in 2013 to 18·9 % in 2019); dairy milks, plant-based milks,
drinking yogurts and breakfast beverages subgroup – all
(from 50% in 2013 to 25% in 2019); dairy milks, plant-based
milks, drinking yogurts and breakfast beverages subgroup –

with added sugars (from 47·9 % in 2013 to 24·6 % in 2019) and
for flavoured dairy milks with added sugars (from 34·6 % in
2013 to 7·3 % in 2019). There was a significant increase in
theproportionof sugar-free/low-sugar soft drinkswith a serve
size ≤ 250ml across 2013–2019. However, it is important to
highlight that the number of beverages within this subgroup
with a serve size ≤ 250ml was none in 2013, 2014, 2016 and
2018, one in 2015 and 2017, and nine in 2019 (Table 3).

Discussion

Statement of principal findings
From 2013 to 2019, there was a significant increase in the
availability of sugar-free/low-sugar drinks (from 8·4 % of
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Table 2 Mean, SD and ranges of sugar content (g/100ml) of non-alcoholic single-serve ready-to-drink beverage groups and subgroups, according to year and in total

Ready-to-drink beverage groups and subgroups/year

Sugar content (g/100ml)

2013 2014 2015 2016 2017 2018 2019 Total 2013–2019

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Min Max n

Group 1: Electrolyte, energy and soft drinks and waters 8·7 4·5 7·7 5 7·7 4·6 7·9 4·5 7·2 4·8 6·3 4·6 5·5 4·7 7·2 4·80 0 16·7 1281
1.a: Sugar-free/low-sugar 0·01 0·03 0·1 0·3 0·1 0·4 0·2 0·5 0·1 0·3 0·3 0·5 0·3 0·4 0·2 0·40 0 1·7 274
Electrolyte drinks 0 – 0 – 0 – – – – – – – – – 0 0·00 0 0 4
Energy drinks 0·02 0·05 0·01 0·04 0·01 0·04 0·01 0·04 0·01 0·03 0·01 0·03 0 0 0·01 0·03 0 0·1 85
Soft drinks 0·01 0·03 0·2 0·4 0·3 0·6 0·3 0·6 0·2 0·5 0·4 0·6 0·5 0·5 0·33 0·51 0 1·7 141
Craft soft drinks (ice teas, kombuchas, switchels,
wellness tonic and similar)

0·1 – 0·4 0·5 – – – – 0·1 0 0·5 0·5 0·7 0·4 0·5 0·50 0 1·0 42

Classic soft drinks (colas, lemonades, lemon squash
and similar)

0 0 0 0 0·3 0·6 0·3 0·6 0·2 0·6 0·4 0·6 0·3 0·5 0·3 0·50 0 1·7 99

Waters* 0·02 0·05 0 0 0·01 0·04 0·1 0·1 0 0 0·2 0·1 0 0 0·03 0·07 0 0·3 44
1.b: Sugar-sweetened 10·4 2·7 9·7 3·4 9·5 3·2 9·4 3·2 9·2 3·3 7·9 3·8 7·9 3·7 9·1‡ 3·50 1 16·7 1007
a. Electrolyte drinks 5·9 1·6 5·3 0·9 5 1 4·2 – – – 3·4 2·2 8·5 2·8 5·2§ 2·30 1·6 10·9 32
b. Energy drinks 11·7 2·2 12 1·6 11·8 1·7 11·6 1·6 11·5 1·8 10·7 2·5 11·1 2·2 11·5§ 2·00 1·3 16·7 315
c. Soft drinks 10·2 2 9 3·2 8·9 2·8 9·5 2·6 8·9 2·9 7·5 3·4 6·7 3·4 8·5§ 3·20 1·1 13·5 607
c.1.Craft soft drinks (ice teas, kombuchas, switchels,
wellness tonic and similar)

6·4 1·5 5·7 1·9 5·8 1·3 5·2 1·3 4·5 1·3 4 1·3 3·2 1·4 4·6|| 1·80 1·1 8·9 121

c.2. Classic soft drinks (colas, lemonades, lemon squash
and similar)

11 1·1 10 2·8 9·3 2·6 10·2 2 9·8 2·2 8·5 3·1 8·3 2·9 9·5|| 2·60 1·1 13·5 486

d. Waters* 4·2 0·2 3·3 1·7 3·3 1·7 3·1 1·8 3 1·9 2·6 1·7 3·8 0·8 3·2§ 1·60 1 5·7 53
Group 2: Dairy and plant-based milks, drinking yogurts and
breakfast beverages

8·8 2·7 8·9 2·3 8·5 2·2 8·2 2·2 8·4 2·6 8·3 2·5 8·2 2·6 8·4 2·40 1·2 16·2 518

2.a. Plain or flavoured, no added sugars (all) 4·8 0·1 5·8 1·7 3·9 1·6 7·6 5 3·7 1·6 4·8 2 5·2 0·9 5·1‡ 2·50 2 11·9 27
2.b. Flavoured, added sugars (all) 9 2·6 9 2·2 8·7 2 8·2 2·1 8·7 2·4 8·6 2·4 8·5 2·2 8·6‡ 2·20 1·2 16·2 491
Dairy milks 8·6 0·9 8·4 0·8 8·4 1 8·1 1·8 8·5 1·8 8·6 1·7 8·4 1·5 8·4 1·40 4 12·8 232
Plant-based milks 3·2 2·3 3·2 2·3 – – 5 2 5·2 1·3 5·7 1·8 4 0·3 4·9 1·90 1·2 7·7 31
Drinking yogurts 12·6 2·7 11·1 2·1 11·4 2·2 11·3 1·3 10·3 2·6 10·7 2·1 10·8 1·8 11 2·20 4·8 16·2 113
Breakfast beverages 7·5 1 8 1·1 7·9 1·8 7·4 0·8 7·9 1·1 7·6 0·2 7·7 1·5 7·7 1·20 4·7 12·5 115

Group 3: Fruit/vegetable juices/drinks 9·4 3 9·1 3·1 8·6 3·3 8·8 3·2 8·2 3·2 8 3 8·4 2·8 8·8 3·10 1·6 16·3 601
3.a. Fruit/vegetable juices/drinks, no added sugars 9·1 3·2 8·9 3·4 8·3 3·6 8·8 3·4 8·4 3·5 8·7 3·3 7·9 3·1 8·5‡ 3·40 1·6 16·3 412
3.b Fruit/vegetable juices/drinks, added sugars 10 2·5 9·9 2·4 9·3 2·6 8·9 2·9 8 2·7 9·3 1·9 9·3 2 9·2‡ 2·50 2·6 14·1 189

Total 9 3·8 8·3 8·1 8·1 3·9 8·2 3·8 7·8 4·0 7·3 4·1 6·6 4·2 7·8 4·0 0 16·7 2400

Min: minimum; Max: maximum.
*Includes still/sparkling plain waters and still/sparkling flavoured waters with no added sugars/low-sugar content.
†Includes still/sparkling flavoured waters with added sugars.
‡One-way ANOVA and Tukey HSD post-hoc tests P< 0·05: applied for the comparison of means among the following beverage subgroups 1b; 2a; 2b; 3a; 3b.
§One-way ANOVA and Tukey HSD post-hoc tests P< 0·05: applied for the comparison of means among the beverage within subgroups 1b.
||t test for independent samples P< 0.05: applied for the comparison of means within sugar-sweetened soft drinks subgroups.
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all drinks in 2013 to 19·1 % in 2019) and a reduction in the
mean sugar content of some beverage subgroups (ranging
–1·08 g/100 ml for sugar-sweetened energy drinks to
–3·18 g/100 ml for sugar-sweetened craft soft drinks). For
analyses limited to 365 products (46·3 % of total unique
SSB) where data were available for two or more years,
we observed modest reformulation of sugar with a reduc-
tion of 0·37 g/100 ml (3·7 % average sugar reduction across
2013–2019). Nevertheless, it is a population health concern
that in 2019 almost 80 % of single-serve beverages sold at
NZ supermarkets were sugar-sweetened or contained nat-
urally occurring sugars and among beverages liable for the

SDIL, 72·9 % had sugar content higher than the UK lower
sugar benchmark. The serve size of single-serve beverages
is another area for improvement, as we identified a signifi-
cant reduction in the proportion of products with serve
size ≤ 250 ml. In 2019, 81·1 % of non-alcoholic single-serve
beverages available for sale had serve size > 250 ml.

Findings in relation to other studies
Across 2013–2019, there was a significant increase in the
relative availability of sugar-free/low-sugar electrolyte
drinks, energy drinks, soft drinks and waters and of

Fruit/vegetable juices/drinks, no added sugars

Fruit/vegetable juices/drinks, added sugars

Flavoured dairy and plant-based milks, drinking yogurt and breakfast beverages, added sugars

Sugar-sweetened craft soft drinks (ice teas, kombuchas, switchels, wellness tonic and similar)

Sugar-sweetened classic soft drinks (colas, lemonades, lemon squash and similar)

Sugar-sweetened soft drinks

Sugar-sweetened energy drinks

Sugar-sweetened electrolyte, energy and soft drinks and waters

All beverages†

Mean (95% CI) change in sugar
content from 2013 to 2019 (g/100 ml)

Average %
change‡

–17.8

–23.8

–8.4

–29.7

–20.6

–49.7

---

–8.4

---

–1.59***

–0.98**

–2.48***

–2.27***

–1.08*

–0.48

–3.18***

–3.03***

–0.78

95% CI

–2.00, –1.19

–3.11, –1.86

–1.63, –0.32

–3.77, –2.29

–2.98, –1.57

–3.94, –2.43

–1.12, 0.16

–2.14, –0.01

–1.78, 0.22

–4 –3 –2 –1 0 1

Fig. 2 Seven-year changes in sugar content (g/100 ml) of groups and subgroups of single-serve beverages available for sale in New
Zealand supermarkets (2013–2019). †It excludes sugar-free/low-sugar electrolyte drinks, energy drinks, soft drinks and waters.
*P< 0·05; **P< 0·005; ***P< 0·001. ‡Calculated as: (adjusted mean change across 2013–2019)/mean sugar content in 2013 × 100%

72.9

100 97.6

11.1

82.9
100

27.1

2.4

88.9

17.1

100

All sugar-sweetened
beverages (n 192)

Sugar-sweetened
electrolyte drinks (n 4)

Sugar-sweetened
energy drinks (n 43)

Sugar-sweetened craft
soft drinks (n 36)

Sugar-sweetened
classic soft drinks

(n 77)

Added sugars:
fruit/vegetable

juices/drinks (n 27)

Sugar-sweetened
waters (n 5)

Pe
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en
ta

ge
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)

Fig. 3 Percentage (%) of the single-serve sugar-sweetened beverages available for sale and liable for the UK Soft Drinks Industry
Levy ( ) that would be taxed at low or high categories and ( ) percentage that would not be taxed in 2019, overall and according to
beverage subgroups
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Table 3 Number and proportion of non-alcoholic single-serve ready-to-drink beverage groups and subgroups with serve size ≤250ml, according to year and in total

Ready-to-drink beverage groups and subgroups/year

Serve size ≤ 250ml

P*

Total
2013–20192013 2014 2015 2016 2017 2018 2019

n % n % n % n % n % n % n % n %

Group 1: Electrolyte, energy and soft drinks and waters 16 10·5 27 16·9 32 17·7 27 13·5 30 16·9 24 10·9 36 15 0·908 192 14·40
1.a: Sugar-free/low-sugar 3 12 4 10·8 5 13·5 6 15·8 8 20·5 5 9·8 15 20 0·280 46 15·20
Electrolyte drinks 1 100 1 100 2 100 – – – – – – – – – 0 0
Energy drinks 3 60 3 37·5 4 50 6 46·2 6 35·3 5 31·3 6 33·3 – 33 38·8
Soft drinks 0 0 0 0 1 7·1 0 0 1 5·9 0 0 9 21·4 0·005 11 7·8
Craft soft drinks (ice teas, kombuchas, switchels,
wellness tonic and similar)

0 0 0 0 – – – – 0 0 0 0 5 26·3 – 5 11·6

Classic soft drinks (colas, lemonades,
lemon squash and similar)

0 0 0 0 1 7·1 0 0 1 8·3 0 0 4 17·4 – 6 6·1

Waters† 0 0 1 8·3 0 0 0 0 1 20 0 0 0 0 – 2 2·8
1.b: Sugar-sweetened 13 10·2 23 18·7 27 18·8 21 13 22 15·8 19 11·2 21 12·7 0·430 146 14·20
Electrolyte drinks 0 0 0 0 1 25 0 0 – – 0 0 1 25 – 2 6·3
Energy drinks 12 24 15 30 13 28·9 12 27·9 10 25·6 8 17 8 18·6 0·180 78 24·60
Soft drinks 1 1·5 7 11·5 12 13·8 8 7·7 11 12·2 11 10·6 12 10·6 0·237 62 9·90
Craft soft drinks (ice teas, kombuchas, switchels,
wellness tonic and similar)

0 0 0 0 3 27·3 1 7·1 5 31·3 4 18·2 4 11·1 0·262 17 13·70

Classic soft drinks (colas, lemonades, lemon
squash and similar)

1 1·8 7 14·9 9 11·8 7 7·8 6 8·1 7 8·5 8 10·4 0·625 45 9·00

Waters‡ 0 0 1 16·7 1 12·5 1 7·1 1 10 0 0 0 0 – 4 7·30
Group 2: Dairy and plant-based milks, drinking
yogurts and breakfast
beverages

25 50 39 62·9 47 58 47 51·6 35 42·2 28 33·7 19 25 <0·001 240 45·60

2.a. Plain or flavoured, no added sugars (all) 2 100 3 100 5 100 4 100 4 80 3 60 2 28·6 – 23 74·20
2.b. Flavoured, added sugars (all) 23 47·9 36 61 42 55·3 43 49·4 31 39·7 25 32·1 17 24·6 <0·001 217 43·80
Dairy milks 9 34·6 13 46·4 10 30·3 8 25·8 8 21·1 5 13·2 3 7·3 <0·001 56 23·80
Plant-based milks 2 100 2 100 0 0 0 0 0 0 2 16·7 0 0 – 6 19·4
Drinking yogurts 10 100 15 78·9 9 69·2 9 60 19 82·6 16 80 9 69·2 0·394 87 77·00
Breakfast beverages 2 20 6 60 23 76·7 26 72·2 4 36·4 2 25 5 45·5 0·463 68 58·60

Group 3: Fruit/vegetable juices/drinks 23 24·5 27 30·7 41 43·6 33 30·3 13 17·3 20 26·7 19 25·3 0·268 176 28·90
3.a. Fruit/vegetable juices/drinks, no added sugars 19 31·7 16 26·2 26 41·9 25 32·9 7 14 17 29·8 13 27·1 0·308 123 29·70
3.b Fruit/vegetable juices/drinks, added sugars 4 11·8 11 40·7 15 46·9 8 24·2 6 25 3 16·7 6 22·2 0·616 53 27·20

Total 64 21·6 93 30 120 33·7 107 26·7 78 23·3 72 19·0 74 18·9 <0·001 608 24·7

*χ2 test for linear trend (linear-by-linear associations using Mantel Haenszel tests). Tests were not performed for beverage groups and subgroups with < 100 products across 2013–2019.
†Includes still/sparkling plain waters and still/sparkling flavoured waters with no added sugars/low-sugar content.
‡Includes still/sparkling flavoured waters with added sugars.
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sugar-sweetened craft soft drinks (which are usually
soft drinks with lower sugar content than sugar-sweetened
classic soft drinks). A previous study using Nutritrack data
in 2012 reported the proportion of SSB and beverages
containing naturally occurring sugars represented 83 %
of the non-alcoholic beverages available for sale in
NZ supermarkets, including beverages of all volumes(14).
This proportion was just slightly higher than the proportion
we reported for single-serve size beverages 7 years later,
in 2019 (79·1 %). Despite the significant reduction in the
relative availability of fruit/vegetable juices/drinks (with
and without sugar) across 2013–2019 identified in the
current study, these products still constituted a large
proportion of non-alcoholic beverages on supermarket
shelves in 2019 (19·4 % of all ready-to-drink single-serve
beverages available for sale). Estimates of beverage
consumption for adults in 2010, including 187 countries,
indicated that fruit juice consumption in NZ was the
highest globally (0·83 serving−190 ml/serve size per
day)(33). These findings are concerning as in the present
study the mean sugar content of fruit/vegetable juices/
drinks – with or without added sugars (8·8 g/100 ml)
was as high as the mean sugar content of sugar-sweetened
electrolyte, energy and soft drinks andwaters (9·5 g/100ml).
Despite the perception that 100 % fruit juice is a healthy
drink option, studies report positive associations between
consumption of fruit juice and weight gain, type 2 diabetes
mellitus and all-cause mortality(2,5).

In 2019, 72·9 % of single-serve SSB from NZ supermar-
kets eligible for the UK-SDIL had a sugar content higher
than the lower SDIL benchmark. This figure was higher
than the 51·7 % reported for the same beverages in UK
supermarkets in 2016 before the announcement of their
sugar levy(11), although the UK figure included beverages
of all volumes. Thus, the significant mean sugar reduction
observed among the single-serve beverage groups and
subgroups available for sale across 2013–2019 in NZ must
be interpreted with caution when translating it to a mean-
ingful impact on population’s diets and health. For exam-
ple, the mean sugar reduction of 3·03 g/100 ml across
2013–2019 seen for sugar-sweetened soft drinks was
influenced by the upwards trend of sugar-sweetened soft
drinks with lower sugar content (craft) in the market, with
no significant change in the relative availability of classic
sugar-sweetened soft drinks over the same period. A report
from Euromonitor Passport about the soft drinks market
in NZ for 2014–2019(13) reported the increase in the number
of products with lower sugar content in the market as being
determined by the consumer’s preference for these prod-
ucts overtime, with industry responding to it to maintain
a high volume of soft drinks sales. In our study, we verified
that some level of sugar reformulation contributed to the
drop in mean sugar content from SSB over time, though
it was of a modest magnitude (as the overall mean sugar
content reduction among these beverages was only
0·37 g/100 ml).

In our study, we found that the proportion of beverages
to be consumed in one sitting with serve size limited to
250 ml was low at every year (ranging from 26·7 % in
2016 to 18·9 % in 2019) and that it reduced significantly
across 2013–2019. This finding is of concern given the
evidence that the availability of foods and drinkswith larger
portions could increase energetic intake and lead to weight
gain(10,34) and that people consume more foods and drinks
when offered larger sized portions and packages than
when offered smaller sized options(34). A simulation study
using the most recent NZ National Nutrition Survey intake
data from 2008 to2009 estimated that a cap on single-serve
SSB of 250 ml would reduce SSB intake, improve quality-
adjusted-life-years by 82 100 and save health systems costs
NZ$1·65 billion(27).

Strengths and limitations of the study
The strengths of the current study include the use of annu-
ally updated Nutritrack data, which represent approxi-
mately 75 % of unique packaged foods and beverages
purchased in NZ(24), and the assessment of single-serve
ready-to-drink non-alcoholic beverages available for sale
in NZ supermarkets across 2013–2019. Consequently, the
current study provides comprehensive information on
non-alcoholic beverages that are part of the ready-
to-drink beverages supply but often not included in other
studies around the globe (such as dairy and plant-based
milks, drinking yogurts, breakfast beverages and fruit/
vegetable juices/drinks – with and without added sugars).
The current study also presented information on trends in
availability of craft soft drinks with lower sugar content
(kombuchas, ice teas, switchels and wellness tonic), for a
better understanding on how the availability of these prod-
ucts and changes in sugar content impacted on the mean
sugar trends within the soft drinks subgroup.

One important limitation of the current study is that
results were not sales-based or complemented with sales
data. This could provide useful information on how avail-
ability of the different beverages was related to volume
sales in the period, providing an estimate of sugar volume
consumption coming from the different beverage groups
and subgroups overtime. Another limitation of the data
is that information on the packaged food and beverage
supply is collected from February to May each year, instead
of through the year. Another aspect to consider when inter-
preting findings is that, to guarantee statistical power,
trends in the availability, sugar content and serve size
within beverage subgroups were only assessed if informa-
tion was available for at least 100 products across 2013–
2019. Therefore, trends for waters, electrolyte drinks, dairy
milks, plant-based milks, drinking yogurts and breakfast
beverages could not be assessed. The interpretation of
the estimates of sugar reformulation must take into consid-
eration the fact that the analysis included only the single-
serve SSB available in the market for at least 2 years, which
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corresponded to less than half of the single-serve SSB
available for sale from 2013 to 2019.

Implications of the findings and future
investigations
Findings from this repeated cross-sectional study have
implications for food policies and policy makers. Despite
the increase in availability of sugar-free/low-sugar drinks
and the reduction in themean sugar content of specific bev-
erage subgroups across 2013–2019, in 2019 almost 80 % of
the single-serve beverages availablewere sugar-sweetened
or had sugars naturally occurring, less than one-fifth had
serve size ≤ 250 ml and 72·9 % of the SSB liable to the
UK-SDIL had sugar content above its lower benchmark.
These results indicate that the industry self-regulatory
approach current in place in NZ is not working and that
government-led regulatory measures are needed to reduce
the availability, sugar content and serve size of sugary
drinks. The WHO(9) recommends that governments take
action to improve availability and access to healthy foods
and beverages. An important component of comprehen-
sive programmes is taxation of sugary drinks, as it impacts
in the reduction of purchase of taxed drinks by consumers
and in sugar reformulation by the industry(31,36–38).
Real-world evaluation studies provide evidence that
taxation of SSB results in a reduction of purchases
so could be an effective policy initiative to prevent non-
communicable diseases(11,35–37) in NZ. A systematic review
and meta-analysis assessing the impact of a SSB tax in
eleven formal jurisdictions from cities or national govern-
ments indicated that a 10 % sugar tax was associated with
an average decline in targeted beverage purchases and
dietary intake of 10 %, with a non-significant 1·9 % increase
in total untaxed beverage consumption(35). Beverage sales
in the UK after the implementation of the SDIL in April 2018
estimate that the sales volume of taxed SSB fell by 50 %,
while the sales volume of sugar-free/low-sugar soft drinks
rose by 40 %. After adjustment for sales, the weighted mean
sugar content of all beverages included in the UK-SDIL
decreased significantly from 4·4 to 2·9 g/100 ml (overall
reduction of 43 %). The levy also resulted in significant
changes to the product portfolios of manufacturers,
including reformulation of existing products to reduce
sugar content and the introduction of new lower sugar
products(37). Following the 2014 sugary drinks tax imple-
mentation in Mexico, the purchase of taxed beverages
decreased by 45 % in the 2 years post-taxation (mainly at
supermarkets) and sales of non-taxed drinks increased
by 11 % when compared the last year pre-tax with the first
year post-tax (for almost all store-types)(36).

Findings from the present investigation reinforce the
position of Health Coalition Aotearoa, a coordinating
organisation for non-government organisations, healthcare
and academic sectors to collectively achieve the vision of
health and equity in NZ(38,39). The Coalition recommends

a sugar levy on SSB similar to the UK-SDIL(11,37) to be imple-
mented in NZ. The introduction of a substantial tax on these
beverages was also one of the top actions prioritised by
public health experts of NZ in 2017 and in 2020(40,41).

Conclusions

This repeated cross-sectional study showed that in
NZ across 2013–2019 there was a significant increase in
the availability of single-serve sugar-free/low-sugar bever-
ages and soft drinks with lower sugar content (craft) and
a reduction in the mean sugar content of some beverage
subgroups. Nevertheless, in 2019, 79·1% of single-serve
non-alcoholic beverages available for sale in the supermar-
kets were sugar-sweetened or had sugars naturally occurring
and 81·1 % had serve size > 250ml. Among the single-serve
beverages liable for the UK-SDIL, 72·9% had a sugar content
above the lower benchmark. Thus, these findings clearly
demonstrate that the current industry-led self-regulatory
approach for reducing sugar intake from soft drinks industry
in NZ has minimal effect and that government-led regulatory
measures are now needed to reduce, in a meaningful way,
the availability, sugar content and serve size of sugary drinks.
It is also important that the state of the non-alcoholic bever-
ages supply continues to be monitored.

Acknowledgements

Acknowledgments: The authors would like to thank
Alana Cavadino, Biostatistician from the Department of
Epidemiology and Biostatistics (University of Auckland)
for the valuable statistical advice provided to T.G.C.;
Michelle Jenkins and John Faatui for data management
and the fieldworkers for 2019 Nutritrack data. The authors
also thank the team of the Global Food Research Program,
led by Dr. Shu Wen, for providing an updated preliminary
list of added sugars. Financial support: This research was
funded by the National Health and Medical Research
Council (NHMRC) funded Centre of Research Excellence
in Reducing Salt Intake using Food Policy Interventions
(APP1117300). The opinions, analysis and conclusions in
this paper are those of the authors and should not be attrib-
uted to the NHMRC. Conflict of interest: None. Authorship:
Study design: T.G.C., H.E., C.N.M., L.Y. and S.M.; data
cleaning and preparation: T.G.C.; statistical analysis:
T.G.C.; data interpretation: T.G.C., H.E., C.N.M., L.Y. and
S.M.; writing – original drafting preparation: T.G.C., S.M.;
funding acquisition, C.N.M. All authors have read and
agreed to the published version of the manuscript. Ethics
of human subject participation: Ethical approval to con-
duct the study was not necessary as Nutritrack datasets
were anonymised secondary data and did not involve
human participants.

Non-alcoholic beverages in New Zealand: 2013–2019 11

Downloaded from https://www.cambridge.org/core. 25 Jan 2021 at 21:28:44, subject to the Cambridge Core terms of use.

https://www.cambridge.org/core


Supplementary material

For supplementary material accompanying this paper visit
https://doi.org/10.1017/S1368980020005030

References

1. World Health Organization (2015) Sugar Intake for Adults
and Children. Geneva: World Health Organization.

2. Malik VS & Hu FB (2019) Sugar-sweetened beverages
and cardiometabolic health: an update of the evidence.
Nutrients. Published online: 8 August 2019. doi: 10.3390/
nu11081840.

3. Sheiham A & James WP (2014) A reappraisal of the quantita-
tive relationship between sugar intake and dental caries: the
need for new criteria for developing goals for sugar intake.
BMC Public Health 14, 863.

4. Moynihan PJ & Kelly S (2014) Effect on caries of restricting
sugars intake: systematic review to inform WHO guidelines.
J Dent Res 93, 8–18.

5. Popkin BM &Hawkes C (2016) The sweetening of the global
diet, particularly beverages: patterns, trends and policy
responses for diabetes prevention. Lancet Diabetes
Endocrinol 4, 174–186.

6. Vandevijvere S, Jaacks LM, Monteiro CA et al. (2019) Global
trends in ultraprocessed food and drink product sales and
their association with adult body mass index trajectories.
Obes Rev 20, 10–19.

7. The Food Monitoring Group (2013) Progress with a global
branded food composition database. Food Chem 140,
451–457.

8. World Health Organization (2004) Global Strategy on Diet,
Physical Activity and Health. Geneva: WHO.

9. World Health Organization (2017) Taxes on sugary drinks?
Why do it? Geneva:WHO. https://apps.who.int/iris/bitstream/
handle/10665/260253/WHO-NMH-PND-16.5Rev.1-eng.pdf;
sequence=1 (accessed March 2020).

10. World Health Organization (2020) Limiting portion sizes
to reduce the risk of childhood overweight and obesity.
https://www.who.int/elena/titles/portion_childhood_obesity/
en/ (accessed March 2020).

11. Scarborough P, Adhikari V, Harrington RA et al. (2020)
Impact of the announcement and implementation of the
UK Soft Drinks Industry Levy on sugar content, price,
product size, and number of available soft drinks in the
UK, 2015–19: A controlled interrupted time series analysis.
PLoS Med. Published online: 11 February 2020. doi: 10.
1371/journal.pmed.1003025.

12. TheUnited KingdomGovernment (2018)Guidance. Check if
your drink is liable for the Soft Drinks Industry Levy. https://
www.gov.uk/guidance/check-if-your-drink-is-liable-for-the-
soft-drinks-industry-levy (accessed February 2020).

13. Euromonitor Passport International (2020) Soft drinks in New
Zealand. https://www-portal-euromonitor-com.ezproxy.auck
land.ac.nz/portal/magazine/homemain (accessed June 2020).

14. NiMhurchu C&Eyles H (2014) Sweetened and unsweetened
non-alcoholic beverages in New Zealand: assessment of
relative availability, price, serve size, and sugar content.
Pac Health Dialog 20, 51–58.

15. Organization for Economic Co-Operation and Development
(2017) Obesity update 2017. OECD. https://www.oecd.org/
els/health-systems/Obesity-Update-2017.pdf (accessedMarch
2020).

16. UnitedNation Children’s Fund (2019) The State of theWorld’s
Children 2019. Children, Food and Nutrition: GrowingWell
in a Changing World. New York: UNICEF.

17. Ministry of Health (2019) Tier 1 Statistics 2018/19: New
Zealand Health Survey. Wellington: Ministry of Health.

18. Lacy-Nichols J, Scrinis G & Carey R (2019). The politics
of voluntary self-regulation: insights from the development
and promotion of the Australian Beverages Council’s
Commitment. Public Health Nutr 23, 564–575.

19. Nestle M (2015) Soda Politics: Taking on Big Soda (and
Winning). New York: Oxford University Press.

20. Ronit K & Jensen JD (2014) Obesity and industry self-
regulation of food and beverage marketing: a literature
review. Eur J Clin Nutr 68, 753–759.

21. New Zealand Beverage Council (2018) Ministry of Health
Healthy Kids Industry – Pledge Update. https://www.
nzbeveragecouncil.org.nz/assets/PDFs/4b5bd872d0/NZBC-
Pledge-Update-February-2018.pdf (accessed May 2020).

22. Food industry taskforce on addressing factors contributing to
obesity. Final report to Ministers of Health and Food safety
(2018) https://www.health.govt.nz/system/files/documents/
pages/food-industry-taskforce-final-report.pdf (accessed May
2020).

23. Nutritrack Database (2020). https://diet.auckland.ac.nz/
sites/default/files/2019–08/The_Nutritrack_Database.pdf
(accessed March 2020).

24. Euromonitor Passport (2018) Packaged food in New
Zealand-Country Report. http://www.portal.euromonitor.
com.ezproxy.auckland.ac.nz/poral/analysis/tab (accessed
November 2018).

25. Dunford E, Webster J, Metzler AB et al. (2011) International
collaborative project to compare and monitor the nutritional
composition of processed foods. Eur J Prev Cardiol 19,
1326–1332.

26. Swinburn B, Sacks G, Vandevijvere S et al. (2013) INFORMAS
(International Network for Food and Obesity/non-
communicable diseases Research, Monitoring and Action
Support): overview and key principles. Obes Rev 14, 1–12.

27. Cleghorn C, Blakely T, Mhurchu CN et al. (2019) Estimating
the health benefits and cost-savings of a cap on the size of
single serve sugar-sweetened beverages. Prev Med 120,
150–156.

28. The FoPL Secretariat AdoH (2014) Health Star Rating System
Style Guide. Canberra, Australia. HSRþStyleþGuide-30June
2014.pdf (healthstarrating.gov.au) (accessed May 2020).

29. Dunford EK, Taillie LS, Milles DR et al. (2018) Non-Nutritive
sweeteners in the packaged food supply—an assessment
across 4 countries. Nutrients 10, 257.

30. Eyles H, Neal B, Jiang Y et al. (2016) Estimating population
food and nutrient exposure: a comparison of store survey
data with household panel food purchases. Br J Nutr 115,
1835–1842.

31. HM Treasury (2016) Budget. https://www.gov.uk/
government/publications/budget-2016-documents (accessed
March 2020).

32. Boston University (2016) Central Limit Theorem. http://
sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Prob
ability/BS704_Probability12.html (accessed February 2020).

33. Singh GM, Micha R, Khatibzadeh S et al. (2015) Global,
regional, and national consumption of sugar-sweetened
beverages, fruit juices, and milk: a systematic assessment
of beverage intake in 187 countries. PLoS One 14, e0214344.

34. Hollands GJ, Shemilt I, Marteau TM et al. (2015) Portion,
package or tableware size for changing selection and con-
sumption of food, alcohol, and tobacco. Cochrane
Database Syst Rev. Published online: 14 September 2015.
doi: 10.1002/14651858.CD011045.pub2.

35. Teng AM, Jones AC, Mizdrak A et al. (2019) Impact of
sugar-sweetened beverage taxes on purchases and dietary
intake: systematic review and meta-analysis. Obesity Rev
20, 1187–1204. doi: 10.1111/obr.12868.

36. Pedraza LS, Popkin BM, Batis C et al. (2019) The caloric and
sugar content of beverages purchased at different store-types

12 T Gontijo de Castro et al.

Downloaded from https://www.cambridge.org/core. 25 Jan 2021 at 21:28:44, subject to the Cambridge Core terms of use.

https://doi.org/10.1017/S1368980020005030
https://doi.org/10.3390/nu11081840
https://doi.org/10.3390/nu11081840
http://www..who.int/iris/bitstream/handle/10665/260253/WHO-NMH-PND-16.5Rev.1-eng.pdf;sequence%3d1
http://www..who.int/iris/bitstream/handle/10665/260253/WHO-NMH-PND-16.5Rev.1-eng.pdf;sequence%3d1
http://www..who.int/iris/bitstream/handle/10665/260253/WHO-NMH-PND-16.5Rev.1-eng.pdf;sequence%3d1
http://www..who.int/iris/bitstream/handle/10665/260253/WHO-NMH-PND-16.5Rev.1-eng.pdf;sequence%3d1
https://www.who.int/elena/titles/portion_childhood_obesity/en/
https://www.who.int/elena/titles/portion_childhood_obesity/en/
https://doi.org/10.1371/journal.pmed.1003025
https://doi.org/10.1371/journal.pmed.1003025
https://www.gov.uk/guidance/check-if-your-drink-is-liable-for-the-soft-drinks-industry-levy
https://www.gov.uk/guidance/check-if-your-drink-is-liable-for-the-soft-drinks-industry-levy
https://www.gov.uk/guidance/check-if-your-drink-is-liable-for-the-soft-drinks-industry-levy
https://www-portal-euromonitor-com.ezproxy.auckland.ac.nz/portal/magazine/homemain
https://www-portal-euromonitor-com.ezproxy.auckland.ac.nz/portal/magazine/homemain
https://www.oecd.org/els/health-systems/Obesity-Update-2017.pdf
https://www.oecd.org/els/health-systems/Obesity-Update-2017.pdf
https://www.nzbeveragecouncil.org.nz/assets/PDFs/4b5bd872d0/NZBC-Pledge-Update-February-2018.pdf
https://www.nzbeveragecouncil.org.nz/assets/PDFs/4b5bd872d0/NZBC-Pledge-Update-February-2018.pdf
https://www.nzbeveragecouncil.org.nz/assets/PDFs/4b5bd872d0/NZBC-Pledge-Update-February-2018.pdf
https://www.health.govt.nz/system/files/documents/pages/food-industry-taskforce-final-report.pdf
https://www.health.govt.nz/system/files/documents/pages/food-industry-taskforce-final-report.pdf
https://diet.auckland.ac.nz/sites/default/files/201908/The_Nutritrack_Database.pdf
https://diet.auckland.ac.nz/sites/default/files/201908/The_Nutritrack_Database.pdf
http://www.portal.euromonitor.com.ezproxy.auckland.ac.nz/poral/analysis/tab
http://www.portal.euromonitor.com.ezproxy.auckland.ac.nz/poral/analysis/tab
healthstarrating.gov.au
https://www.gov.uk/government/publications/budget-2016-documents
https://www.gov.uk/government/publications/budget-2016-documents
http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Probability/BS704_Probability12.html
http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Probability/BS704_Probability12.html
http://sphweb.bumc.bu.edu/otlt/MPH-Modules/BS/BS704_Probability/BS704_Probability12.html
https://doi.org/10.1002/14651858.CD011045.pub2
https://doi.org/10.1111/obr.12868
https://www.cambridge.org/core


changed after the sugary drinks taxation in Mexico. Int J
Behav Nutr Phys Activ 16, 103.

37. Bandy LK, Scarborough P, Harrington RA et al. (2020)
Reductions in sugar sales from soft drinks in the UK from
2015 to 2018. BMC Med 18, 20.

38. Wilson N, Morenga LT, Mackay S et al. (2020) Food taxes and
subsidies to protect health: relevance to Aotearoa New
Zealand. NZMJ 133, 71–85.

39. Health Coalition Aoteroa (2020) Preventing harm from
tobacco, alcohol and unhealthy food. https://www.health
coalition.org.nz/ (accessed April 2020).

40. Vandevijvere S, Mackay S, D’Souza E et al. (2018) How
healthy are New Zealand food environments? A comprehen-
sive assessment 2014–2017. The University of Auckland,
Auckland, New Zealand. https://figshare.com/s/f877a2b
8b8129d456bb4 (accessed April 2020).

41. Mackay S, Sing F, Gerritsen S et al. (2020) Benchmarking
Food Environments 2020: Progress by the New Zealand
Government on implementing recommended food environ-
ment policies & priority recommendations. The University of
Auckland, Auckland, New Zealand. https://figshare.com/s/
c164d8e8ab5745ad1eb2 (accessed October 2020).

Non-alcoholic beverages in New Zealand: 2013–2019 13

Downloaded from https://www.cambridge.org/core. 25 Jan 2021 at 21:28:44, subject to the Cambridge Core terms of use.

https://www.healthcoalition.org.nz/
https://www.healthcoalition.org.nz/
https://figshare.com/s/f877a2b8b8129d456bb4
https://figshare.com/s/f877a2b8b8129d456bb4
https://figshare.com/s/c164d8e8ab5745ad1eb2
https://figshare.com/s/c164d8e8ab5745ad1eb2
https://www.cambridge.org/core

	Seven-year trends in the availability, sugar content and serve size of single-serve non-alcoholic beverages in New Zealand: 2013-2019
	Methods
	Data source and definition of single-serve size
	Selection of products and exclusion criteria
	Categorisation of the non-alcoholic ready-to-drink-beverages
	Criteria for the assessment of serve size and sugar content
	Statistical analysis

	Results
	Relative availability of ready-to-drink non-alcoholic beverages across 2013-2019
	Sugar content of ready-to-drink non-alcoholic beverages across 2013-2019
	Reformulation of sugar-sweetened beverages across 2013-2019
	Sugar content of sugar-sweetened beverages in 2019 relative to the United Kingdom Soft Drinks Industry Levy benchmarks
	Serve size of ready-to-drink non-alcoholic beverages across 2013-2019

	Discussion
	Statement of principal findings
	Findings in relation to other studies
	Strengths and limitations of the study
	Implications of the findings and future investigations

	Conclusions
	Acknowledgements
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


