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Abstract
Despite the potential of declared serving size to encourage appropriate portion size consumption, most countries including Australia have not
developed clear reference guidelines for serving size. The present study evaluated variability in manufacturer-declared serving size of
discretionary food and beverage products in Australia, and how declared serving size compared with the 2013 Australian Dietary Guideline
(ADG) standard serve (600 kJ). Serving sizes were obtained from the Nutrition Information Panel for 4466 packaged, discretionary products in
2013 at four large supermarkets in Sydney, Australia, and categorised into ﬁfteen categories in line with the 2013 ADG. For unique products that
were sold in multiple package sizes, the percentage difference between the minimum and the maximum serving size across different package
sizes was calculated. A high variation in serving size was found within the majority of food and beverage categories – for example, among 347
non-alcoholic beverages (e.g. soft drinks), the median for serving size was 250 (interquartile range (IQR) 250, 355) ml (range 100–750 ml).
Declared serving size for unique products that are available in multiple package sizes also showed high variation, particularly for chocolatebased confectionery, with median percentage difference between minimum and maximum serving size of 183 (IQR 150) %. Categories
with a high proportion of products that exceeded the 600 kJ ADG standard serve included cakes and mufﬁns, pastries and desserts (≥74 % for
each). High variability in declared serving size may confound interpretation and understanding of consumers interested in standardising
and controlling their portion selection. Future research is needed to assess if and how standardising declared serving size might affect
consumer behaviour.
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Obesity is a signiﬁcant public health challenge in both developed
and developing countries(1). Accumulating evidence suggests that
portion sizes – that is, the amount of a food item consumed on a
single eating occasion – have increased over the last several
decades and have contributed to increased population energy
intake and the obesity epidemic(2,3). Expanding portion sizes of
energy-dense, nutrient-poor, highly processed packaged products
such as sugar-sweetened beverages (SSB) and salty snack foods
are particularly concerning(3,4), as there is widespread consensus
among dietary guidelines to limit intake of such ‘discretionary’
foods(5,6). Thus, there is an urgent need to identify effective

approaches that can aid consumers to reduce the portion size of
discretionary foods, as part of an overall public health goal to limit
intake of such foods and shift towards a healthier population
dietary pattern.
Nutrition labelling on packaged foods is a widely promoted
public health strategy aimed at providing an enabling environment
for healthier consumer choices(7). Declared serving size is a
mandatory part of nutrition labels in many different countries,
including Australia(8). However, little research has been carried out
to evaluate the effect of such labels on consumer preferences(9).
Limited evidences from controlled laboratory studies suggest that
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consumers may alter the amount of food they serve for themselves
and others when exposed to various declared serve sizes(10).
However, whether such ﬁndings are generalisable to real
consumption settings remain unclear. Previous evidence also
suggests that many consumers have difﬁculty interpreting and
using declared serving sizes(11). The potential for declared serving
size to provide guidance to consumers on what constitutes an
appropriate portion size therefore remains unclear. Serving size
declarations also directly inﬂuence other nutrient information
that is presented on a per serving basis. Recognising the likely
contribution of large portion sizes to over-consumption, policy
makers and food companies are increasingly providing
recommendations for declared serving size on nutrition labels. For
example, in both the USA and Australia, recent government
recommendations have suggested that if a product is packaged in
a size such that it could reasonably be expected to be consumed at
a single sitting (i.e. a single-serve product), then the declared
serving size should be the same as the package size(12,13).
Despite the potential of declared serving size to encourage
appropriate portion size consumption, many countries
including Australia have not developed clear reference
guidelines for serving size, which are therefore left at the
discretion of food manufacturers(14). There is some evidence to
suggest that there are substantial inconsistencies in the declared
serving sizes of packaged foods in Australia(15), including for
discretionary products such as SSB(16). This has led to concerns
of causing confusion among consumers due to disparate
serving size declarations for otherwise nutritionally similar
products. Such problems could be further compounded by the
inﬂuence of serving size variability on nutrient proﬁling
schemes (e.g. trafﬁc lights) that use per serving nutrient values
to determine the overall healthiness of products(14). Very few
studies have conducted in-depth examinations of how
manufacturer serving size declarations are implemented in
Australia. To address these important gaps in knowledge, we
conducted a comprehensive evaluation of the declared serving
size within ﬁfteen categories of commonly consumed
discretionary foods and beverages in Australia. Our primary
objectives were to describe the variability in serving sizes across
discretionary food categories, assess the degree to which
manufacturer-declared serving sizes are aligned with
government recommendations and to provide an empirical
evaluation of how variations in manufacturer-declared serving
size could impact speciﬁc nutrient proﬁling schemes.

Methods
Data collection
Nutritional information (including reported serving size) was
obtained from the Nutrition Information Panel (NIP) for all
packaged food and beverage products available for sale
between July and September 2013 at four large supermarket
stores (Coles, Woolworths, ALDI, IGA) in Sydney, Australia, and
recorded in The George Institute for Global Health’s branded
food database, according to standardised methods and
quality assurance procedures(17–19). The four supermarkets
where packaged foods were sampled are a mix of large
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(Woolworths and Coles), discount (ALDI) and independent
(IGA) retail supermarket stores. Woolworths and Coles hold
between them 73 %, ALDI 10·3 % and IGA 9·5 % of all grocery
(inclusive of food and non-food) spent in Australia(20). For each
food product, the product name, brand name, manufacturer,
nutrient information/100 g or 100 ml, ingredients and reported
serving size (as consumed) were recorded. We excluded from
the study variety packs with multiple NIP displayed.

Discretionary food categories
Products were categorised (based on their name) according to
the 2013 Australian Dietary Guidelines (ADG)(6) into ﬁfteen
discretionary food categories: processed meat; chocolate-based
confectionery; sweet biscuits; cakes and mufﬁns; crisps and
snacks; jam, marmalades, honey and syrup; non-alcoholic
beverages; sugar-based confectionery; ice cream, frozen
yogurt and edible ices; pastries; dairy desserts; protein and
diet bars; frozen potato products; and cream and butter.
Classiﬁcation of products was at the minor group level (details
of foods included in each food category are shown in the online
Supplementary Table S1).

Australian Dietary Guidelines, policy initiatives and
nutrient proﬁling schemes relevant to this evaluation

(1) Although there are no agreed reference serving sizes for
speciﬁc discretionary foods in Australia, the 2013 ADG
suggests one ‘standard serve’ of a discretionary food as the
amount that contains about 600 kJ of energy(6). The
standard serve deﬁnes the equivalent serving size that
provides similar levels of energy and nutrients for different
foods within the same group, and thereby allows health
agencies to translate dietary guidelines into practical advice
to compose a healthy diet(6). For example, the 600 kJ
standard serve translates to a standard serve size of 75 and
25 g for ice creams and chocolates, respectively. Although
the ADG standard serve for discretionary foods is not
designed to be a reference to deﬁne manufacturer-declared
serving size, for the purpose of the present analyses, we
used it as a benchmark to identify declared serving
sizes that could be considered as inappropriately large
(i.e. products with a declared serving size >600 kJ).
(2) A relevant policy initiative identiﬁed was the Food and
Health Dialogue (FHD). The FHD was established by the
Australian Government in 2009 with the aim of partnering
with the food industry to improve the nutritional content of
commonly consumed foods through the reformulation of
products, and also provides guidance for declared serving
sizes in similar foods. One of the FHD principles for declared
serving size states that ‘multiple serve items should consist of
appropriate serve sizes in relation to single serve packs’(12).
In addition, the FHD also suggests that if a product is packed
in a way that it can be reasonably expected to be consumed
by the target market in one serving, then the declared serving
size should be the same as the package size.
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(3) Using a case-study approach, we reviewed multiple
nutrient proﬁling schemes used to classify the healthiness
of foods that are currently in use in Australia(21–23).
We ascertained that each of the schemes reviewed
used a per serve nutrient-based algorithm for multiple
discretionary food categories, and therefore could
potentially be inﬂuenced by variability in declared serving
size. For illustrative purposes, we chose one of the trafﬁc
light schemes (Fresh Tastes @ School guidelines, FTAS)(21),
in order to assess how variability in serving size may affect
the classiﬁcation of discretionary foods. The FTAS guideline
was developed by the government of New South Wales
(a state in Australia) to enable school canteens to procure
healthier products, and speciﬁcally recommends canteens
to limit the sale of products that are classiﬁed as ‘red’ under
the FTAS criteria(21).

Statistical analysis
Summary statistics for declared serving size are presented as
medians and interquartile ranges (IQR) (unless otherwise stated)
as not all categories were normally distributed, using weight (g) for
solid foods or volume (ml) for liquids/beverages. If a product was
available in multiple package sizes, we randomly selected one
product for inclusion in analyses 1, 3 and 4.

difference between the minimum and maximum serving size
across the package sizes).

Analysis 3. We identiﬁed single-serve packs as products with a
total package size equal to or less than the ADG standard serve
(approximately 600 kJ). This was equivalent to 25 g (half a bar)
for chocolate-based confectionery, 40 g (ﬁve to six small pieces)
for sugar-based confectionery, 30 g (half-sized packet) for crisps
and snacks and 375 ml (one can of SSB) for non-alcoholic
beverages. For each of these categories, we calculated the
proportion of products with a declared serving size equal to or
less than the package size.

Analysis 4. To illustrate the potential effect of serving size
variation on nutrient proﬁling schemes, we classiﬁed products
into three categories – that is, SSB, ice creams and savoury
snacks – as ‘red’ or ‘non-red’ according to nutrient criteria for
the FTAS system: for SSB, a product is classiﬁed as red if it
contains >300 kJ of energy or >100 mg Na per serve; for ice
creams, energy >600 kJ or SFA > 3 g per serve; and for savoury
snacks, energy >600 kJ or SFA > 3 g or Na > 200 mg per serve.
Subsequently, we compared the distribution of energy for red v.
non-red products on a per 100 g or per 100 ml basis.
All analyses were conducted using Stata (release 13.1;
StataCorp LP).

Analysis 1. The serving size as declared by the manufacturer on
packaged food labels was compared with the ADG standard
serve for discretionary food by calculating the percentage
difference between energy per serve and the ADG-deﬁned
600 kJ/standard serve(6).

Analysis 2. To assess the variability of declared serving size by
product across different package sizes, we identiﬁed products
with three or more different package sizes and assessed the
variability in declared serving size (median percentage

Results
There were 4466 unique products identiﬁed across the ﬁfteen
discretionary categories analysed in this study (Table 1). The
largest categories included the following: processed meats
(n 774, 17 %), chocolate-based confectionery (n 556, 12 %) and
sweet biscuits (n 486, 11 %). Conversely, there were relatively
few protein bars, frozen potato products, cream and butter
items (all n ≤ 100 products, ≤2·2 %).

Table 1. Summary statistics for declared serving sizes and energy per serve for 4466 unique products across fifteen discretionary food categories identified
from four major Australian supermarkets
(Medians and interquartile ranges (IQR))
Serving size*
Discretionary food categories
Processed meat
Chocolate-based confectionery
Sweet biscuits
Cakes and muffins
Crisps and snacks
Non-alcoholic beverages
Jam, marmalades, honey and syrup
Sugar-based confectionery
Ice cream, frozen yogurt and edible ices
Pastries
Desserts
Protein and diet bars
Frozen potato products
Cream
Butter
Total

n

Median

774
556
486
401
390
347
333
332
303
166
112
86
70
65
45
4466

67
25
21
60
28
250
15
20
66
60
100
50
100
20
5

* All units are in grams except for non-alcoholic beverages, which are in millilitres.

Energy per serving (kJ/serve)
IQR

50,
20,
17,
40,
25,
250,
15,
11,
49,
41,
85,
34,
100,
15,
5,

100
29
28
80
45
355
20
25
78
100
128
60
125
50
5

Median
615
528
422
835
553
366
184
298
607
862
831
745
629
278
151

IQR
378,
420,
315,
606,
450,
174,
163,
156,
340,
587,
575,
506,
557,
158,
150,

1025
629
544
1212
833
513
238
381
847
1110
1121
943
790
672
155
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potato products (54 %), processed meats (52 %) and ice cream,
frozen yogurt and edible ices (51 %) (Fig. 2).

Substantial variability in the declared serving size was observed for
several discretionary food categories (Table 1; Fig. 1). For example,
among 347 non-alcoholic beverages, the median for serving size
was 250 (IQR 250, 355) ml, and the range observed was between
100 and 750 ml. However, serving size was much more
homogeneous for other product categories including butter, with a
median value of 5 (IQR 5, 5) g, and for jam, marmalade, honey and
syrup it was 15 (IQR 15, 20) g. As expected, large variability was
also observed in energy per serve for product categories with a
wide range of serving size – for example, the median energy
per serving size for cakes and mufﬁns was 835 (IQR 606, 1212) kJ.

Multiple package sizes for the same product
Four of the discretionary food categories included unique products
with three or more different package sizes (Table 2). The median
percentage difference between the minimum and the maximum
serving size for products with multiple package sizes ranged from
183 (IQR 150) % for chocolate-based confectionery to 31 (IQR
23) % for sweet biscuits. For example, for Cadbury Cherry Ripe
Chocolate, the largest package size (216 g) had a declared serving
size of 18 g, whereas the smallest package size (52 g) had a serving
size of 52 g, a difference of 189 %. Similarly, in the non-alcoholic
beverages category, Coca-Cola of 2-litre package size had a
declared serving size of 250 ml, whereas a 375 ml can had a
serving size of 375 ml, a difference of 50 %.

Comparison with Australian Dietary Guideline
standard serve
Seven out of the ﬁfteen categories analysed in this study had
≥50 % of products with energy per serving above the ADG
discretionary food standard serve of 600 kJ, including cakes and
mufﬁns (76 % of products with energy/serve >600 kJ), pastries
(75 %), desserts (74 %), protein and diet bars (60 %), frozen

Single-serve products and declared serving size
For foods commonly consumed as snacks, we identiﬁed singleserve packs as products with a total package size equal to or
300

Serving size (g)

Serving size (g)

150

100

50

200

100

0

0

Pastries

100

80

80

60

Serving size (g)

Serving size (g)

Cakes and muffins

60

40

20

40

20

0
Cream

Protein and diet bars
600

200

Serving size (g)

Serving size (g)

150

100

400

200

50

0

0
Crisps and snacks

Processed meat

Fig. 1. Declared serving size distribution by discretionary food category. The box represents the interquartile ranges (IQR), the horizontal line in the box is the median
and the whiskers are the values within 1·5 times the IQR. Values outside of this range are marked as dots. Plots are shown for the six categories with the largest IQR in
the current analyses.
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Fig. 2. Percentage of products and 95 % CI by discretionary food category with declared serving size above the Australian Dietary Guideline standard serve
size (600 kJ).

Table 2. Median percentage difference between the smallest and the largest declared serving size for the same
product with multiple different pack sizes
(Medians and interquartile ranges (IQR))
Percentage difference
between minimum
and maximum serving
size
Categories
Chocolate-based confectionery
Crisps and snacks
Non-alcoholic beverages
Sweet biscuits

Number of
Number of different package sizes per
unique products unique product (minimum–maximum)
10
10
23
3

less than the ADG standard serve (approximately 600 kJ), and
then evaluated the consistency between declared serving size
and package size for these products. Overall, the majority of
declared serving sizes was equal to the package size in
sixty-two (65 %) of ninety-ﬁve identiﬁed single-serve products
(Table 3). For the other thirty-three products (35 %), all had
serving size labels smaller than the total package size. Some
heterogeneity was observed between product categories. For
example, the declared serving size was equal to the package
size for nine out of eleven (82 %) single-serve chocolate-based
confectionery products and for only eight out of twenty-six

3–12
4–5
3–21
3–4

Median

IQR

183
137
140
31

149
10
70
23

(31 %) single-serve sugar-based confectionery products. We
found similar results in a sensitivity analysis, where we included
products up to 50 % larger than the ADG standard serve (i.e. for
chocolate-based confectionery, those with a total package size
up to 50 g; results not shown).

Effect of serving size variability on nutrient proﬁling
The effect of serving size variability on the FTAS product
classiﬁcation system was explored in three product categories –
SSB (i.e. excluding sugar-free, non-alcoholic beverages), ice
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Table 3. Proportion of products with declared serving size equal to or less than the Australian Dietary Guideline (ADG) standard serve amount for
discretionary foods (equivalent to 600 kJ), in categories of foods and beverages frequently consumed as single-serve items
(Numbers and percentages)
Serving size equal to package size
Categories

Serving size smaller than package size

ADG standard serve size*

n†

n

%

n

%

25
40
30
375

11
26
13
45
95

9
8
11
34
62

82
31
85
76
65

2
18
2
11
33

18
69
15
24
35

Chocolate-based confectionery
Sugar-based confectionery
Crisps and snacks
Non-alcoholic beverages
Total

* All units are in grams except for non-alcoholic beverages, which are in millilitres.
† Products with a package size equal or less than the estimated single serving size.

Table 4. Number of sugar-sweetened beverages (SSB), ice creams and savoury snack products classified as ‘red traffic light’ according to the Fresh Tastes
@ School (FTAS) guidelines for school canteens’ menu planner in New South Wales, Australia*
(Numbers and percentages)
Red traffic light
Quintiles of energy/100 ml or 100 g (kJ)
SSB‡
1–97
100–132
133–180
181–199
200–585
Ice creams
165–405
409–529
530–625
628–717
724–1140
Savoury snacks
905–1740
1741–1940
1950–2040
2050–2150
2160–2570

n

n

%

Declared serving size (range)†

48
47
50
45
47

11
20
41
43
45

23
43
82
96
96

200–575
200–500
100–375
100–600
30–600

26
26
26
26
26

0
1
0
1
2

0
4
0
4
8

35–150
50–125
37–100
36–120
44–78

35
36
36
35
32

0
2
8
5
10

0
6
22
14
31

5–35
5–80
5–50
18–50
17–50

* According to FTAS, a SSB product is classified as ‘red’ if it contains >300 kJ energy/serve or >100 mg Na/serve. From the 347 SSB included our data set, we identified a subset of 237
products whose Na content was ≤100 mg/serve. For these products, the traffic light rating is therefore solely dependent on their energy per serve. Similar approaches were used to
identify subsets of ice cream and savoury snack products whose FTAS classification is solely dependent on their energy per serve. Products within food categories were then divided into
quintiles according to their energy/100 ml or 100 g to identify products of similar energy density. Products within energy quintiles were then classified using the FTAS energy criteria.
† In millilitres (for SSB) or grams (for ice creams and savoury snacks).
‡ Sugar-free, non-alcoholic beverages were excluded from this category for this analysis.

creams and savoury snacks (Table 4). We found that within
each discretionary food type, products with similar nutrient
proﬁles received different trafﬁc light ratings. For example, for
the ﬁfty SSB products with similar energy content that ranged
between 133 and 180 kJ/100 ml, their energy per serve actually
varied between 149 and 656 kJ/serve due to serving size
variability. Therefore, when these products were classiﬁed
according to FTAS cut-off points (>300 kJ/serve receives a red
light), forty-one (82 %) received a red trafﬁc light, while the
other nine (18 %) did not. This can be further illustrated by
comparing individual products – for example, Coles Pineapple
& Mango Mineral Water (194 kJ/100 ml, declared serving size of
250 ml) received a red trafﬁc light rating under FTAS, while
Santa Vittoria Chinotto (195 kJ/100 ml, declared serving size of
100 ml) did not. Similar ﬁndings were also observed for ice
creams and savoury snacks.

Discussion
In this cross-sectional analysis of almost 4500 packaged
discretionary food and beverage items in Australia, we
observed large variability in manufacturer-declared serving
sizes within almost all discretionary categories examined,
including for identical products available in multiple package
sizes. We further found that a substantial proportion of products
had declared serving sizes that exceeded the ADG standard
serve for discretionary foods, and identiﬁed discrepancies
between declared serving sizes for single-serve products
and products with multiple package sizes and government
recommendations. Finally, these results highlighted the
potentially misleading effects of disparate declared serving sizes
on nutrient proﬁling systems that are currently used in some
institutions to classify the healthiness of food products.
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Accumulating experimental and observational evidence
supports a link between excessive portion sizes, particularly for
discretionary foods, and the obesity epidemic(24). Although it
has been suggested that manufacturer-declared serving size
on packaged foods could educate consumers on appropriate
portion size selection, its effect on consumer behaviour remains
little investigated(14). Although limited experimental studies
suggest drawing participants’ awareness to serving size
recommendations can change portion selection(10,25), such
ﬁndings may not be generalisable to real-world settings where
consumers may not use, or have difﬁculty interpreting, food
labels. Our results suggest that, in practice, high variability in
declared serving size – for example, with up to 200 % difference
between the smallest and the largest reported serving size for
the same product available in multiple package sizes – may
confound interpretation and understanding even for consumers
interested in using declared serving size to understand and
control portion sizes.
Discretionary products that can reasonably be consumed at a
single eating occasion, such as chocolate confectionery and
potato chips, are popular snack foods(26,27) that are ubiquitous
in the food environment(28,29). In order to clarify for consumers
the energy and nutrient contents of these types of products,
nutrition guidelines (e.g. the FDA Nutrition Facts label and the
Australian FHD) have mandated or recommended that the
declared serving size should equal the entire package size(12,13).
Our ﬁndings suggest reasonable compliance of Australian
manufacturers with the Australian guidelines, although for 35 %
of the products their serving size was smaller than the
total package size, that is, multiple servings declared in a
‘single-serve’ package. Declaring smaller serve sizes for
single-serve packaged products could cause over-consumption
due to ‘health framing’ – whereby consumers perceive such
products as ‘healthier’ than a similar product with a larger
declared serving size, which may subsequently result in excess
consumption of such items due to the health halo effect(30).
Although in Australia the nutrient values per 100 g or per 100 ml
are available and could be used to compare products, many
consumers prefer the per serving size label format, which is
also the only option available on nutrition labels in some
countries(8,31). Our ﬁndings therefore further reinforce the
importance of standardising declared serving size.
Despite national and international dietary guidelines that
consistently advocate for reductions in discretionary food
consumption(5,6) to lower the risk of obesity and chronic
diseases, current levels of intake remain high in many parts of
the world, including Australia. For example, discretionary foods
contributed to approximately 35 % of daily energy intake in
Australia based on the 2011–2012 Australian Health Survey(32).
These high levels of discretionary food intake underscore
the fact that other factors also inﬂuence food and drink
consumption, such as the food environment, food prices and
labelling. Our ﬁnding that the majority of discretionary products
have declared serving sizes greater than the ADG standard
serve of 600 kJ/serve is concerning, as such declared serving
sizes may encourage over-consumption of discretionary food
portions. These results indicate the disconnect between some
discretionary food labels and prevailing health advice to reduce

intake of these foods, and emphasise the need to adopt policy
efforts to standardise declared serving sizes to encourage
reduced energy intake from discretionary foods.
Nutrient proﬁling schemes that convert numeric nutrient
information into easy-to-interpret symbols (e.g. trafﬁc lights) are
increasingly endorsed and used by the food industry(14). Such
interpretive schemes have also been adopted by government
agencies to assist with dietary guidance and food procurement
choices; thus, their accuracy will signiﬁcantly impact on
individual consumer and even community dietary choices. Our
results show that even for products with very similar nutrient
content, some discretionary products are interpreted as
healthier than others, solely due to their declared serving size
on packages, which can be misleading to the consumer.
Nutrient proﬁling schemes evaluated on a per serving basis are
not only used in Australia but also in other countries such as
South Korea(33,34). Our ﬁndings suggest that in order to improve
the accuracy of these nutrient proﬁling schemes and to allow a
more reliable comparison between products, industry and
government should either standardise declared serving
size labels or evaluate nutrients based on per 100 g or 100 ml
as reference.
In the absence of government regulation, it is not clear how
declared serving size values are determined by manufacturers
in Australia. Instead, voluntary food industry targets have been
set for a limited number of discretionary products, including for
chocolate/sugar confectionery (25 g) and beverages (serving
size equals total package size if total package size is ≤600 ml,
and serving size of 250 ml if total package size is >600 ml)(35). In
this analysis, although the declared serving sizes centred
around the voluntary targets, substantial variability was still
observed in these food categories, suggesting incomplete
uptake. Overall, our ﬁndings highlight the need for serving size
guidelines across discretionary food and beverage categories,
due to the observed degree of variability, the proportion greater
than the ADG discretionary standard serve and anomalies
observed with nutrition proﬁling schemes using declared
serving sizes. Such guidelines could potentially be based on
energy content cut-off limits; such an approach would require
the limits to be relevant to the type of discretionary products to
avoid perverse outcomes, that is, serving sizes perceived as
promoting larger portion sizes. Another approach would be to
use household food consumption survey data of typical portion
sizes consumed, which could be determined based on recent
Australian dietary surveys(32), that is, the reference amounts
customarily consumed approach used by the US FDA(36).
Regardless of the approach, caution is required that any
guidelines for declared serving size for discretionary foods are
not perceived by the food industry as a need to increase smaller
single-serve packages or consumers to increase their
smaller portion sizes, but instead considered a cap or upper
limit to avoid excessive portion sizes. Development and
implementation of guidelines will also require robust
monitoring to determine adherence, particularly if a voluntary
implementation model is adapted.
Our study has several strengths. It is the most recent survey of
packaged discretionary foods in Australia and the ﬁndings are
consistent with previous studies, showing high variability in
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declared serving sizes(37–39). We also included a much larger
number of products across a wider range of discretionary food
categories than previous studies. We utilised rigorous and
validated sample collection and data entry methods(17,18), and
the large number of products collected from the leading
Australian retailers ensured a high level of market coverage for
commonly consumed Australian packaged foods. The
limitations of our study should also be considered. Owing to the
lack of agreed standardised serving size for single-serve food
products in Australia, we used the ADG 600 kJ standard serve
for discretionary foods as an ‘upper limit’ and to identify
single-serve snacks and beverages, and it should be noted that
declared serving sizes <600 kJ, and portion sizes for that matter,
are not considered ‘low’ or expected to be increased to
the 600 kJ standard serve value. Our product survey was only
carried out in Australian supermarkets, and therefore our results
may have limited generalisability to other countries.
To conclude, our data demonstrated that large variability in
declared serving sizes in discretionary food and beverage items in
Australia is the norm in the absence of a strong regulatory
environment, which may reduce the effectiveness of serving
size guidance. The use of standardised serving size based on a
reference serving size could create an enabling environment that
aids consumers to select more appropriate portion sizes to reduce
over-consumption and obesity. Future research is urgently needed
to assess the beneﬁts and limitations of developing and
implementing such standards in Australia and globally.

Acknowledgements
The authors thank Michelle Crino for her assistance with data
extracts.
This work was supported by the National Heart Foundation
Focus grant (FG-100754). B. N. is supported by an Australian
Research Council Future Fellowship (DP100100295) and a
National Health and Medical Research Council (NHMRC) of
Australia Senior Research Fellowship (APP100311). He holds an
NHMRC Program Grant (APP1052555). B. N. and J. H. Y. W.
work within the NHMRC Centre for Research Excellence
(APP1041020). H. T. is supported by a postgraduate scholarship
from the NHMRC. E. D. is supported by an NHMRC early-career
fellowship.
H. H., B. N., E. D., V. F., A. R., B. T., X. C., H. T., J. M. Z.,
J. C. Y. L., T. G. and J. H. Y. W.: study concept and design,
interpretation of data, critical revision of the manuscript for
important intellectual content and approval of ﬁnal version of
the manuscript for submission; J. H. Y. W., V. F., T. G. and B. N.:
obtained funding; H. H., H. T. and B. N. conducted research,
acquisition of data and statistical analyses; H. H. and J. H. Y. W.
drafted the manuscript and had primary responsibility for the
ﬁnal content.
The authors have no conﬂicts of interest to disclose.

Supplementary material
For supplementary material/s referred to in this article, please
visit http://dx.doi.org/doi:10.1017/S0007114516000799

1817

References
1. Ng M, Fleming T, Robinson M, et al. (2014) Global,
regional, and national prevalence of overweight and obesity
in children and adults during 1980–2013: a systematic analysis
for the Global Burden of Disease Study 2013. Lancet 384,
766–781.
2. Duffey KJ & Popkin BM (2011) Energy density, portion
size, and eating occasions: contributions to increased energy
intake in the United States, 1977–2006. PLoS Med 8, e1001050.
3. Nielsen SJ & Popkin BM (2003) Patterns and trends in food
portion sizes, 1977–1998. JAMA 289, 450–453.
4. Kerr MA, Rennie KL, McCaffrey TA, et al. (2009) Snacking
patterns among adolescents: a comparison of type, frequency
and portion size between Britain in 1997 and Northern Ireland
in 2005. Br J Nutr 101, 122–131.
5. US Department of Agriculture (2010) Dietary Guidelines for
Americans, 7th ed. Washington, DC: USDA.
6. National Health and Medical Research Council (2013)
Australian Dietary Guidelines. Canberra: NHMRC.
7. Hawkes C, Smith TG, Jewell J, et al. (2015) Smart food policies
for obesity prevention. Lancet 385, 2410–2421.
8. Hawkes C (2010) Government and Voluntary Policies on
Nutrition Labelling: A Global Overview, Innovations in Food
Labelling. Cambridge: Food and Agriculture Organization of
the United Nations & Woodhead Publishing Ltd.
9. Faulkner GP, Pourshahidi LK, Wallace JM, et al. (2012) Serving
size guidance for consumers: is it effective? Proc Nutr Soc 71,
610–621.
10. Dallas SK, Liu PJ & Ubel PA (2015) Potential problems with
increasing serving sizes on the Nutrition Facts label. Appetite
95, 577–584.
11. Rothman RL, Housam R, Weiss H, et al. (2006) Patient
understanding of food labels: the role of literacy and
numeracy. Am J Prev Med 31, 391–398.
12. The Food and Health Dialogue (2009) Portion sizing. http://www.
foodhealthdialogue.gov.au/internet/foodandhealth/publishing.
nsf/Content/portion-sizing (accessed January 2015).
13. Food and Drug Administration (2014) Proposed changes to
the nutrition facts label. http://www.fda.gov/Food/Guidance
Regulation/GuidanceDocumentsRegulatoryInformation/Labeling
Nutrition/ucm385663.htm (accessed March 2015).
14. Roberto CA & Khandpur N (2014) Improving the design of
nutrition labels to promote healthier food choices and reasonable
portion sizes. Int J Obes (Lond) 38, Suppl. 1, S25–S33.
15. Cleanthous X, Mackintosh AM & Andersen S (2011)
Comparison of reported nutrients and serve size between
private label products and branded products in Australian
supermarkets. Nutr Diet 68, 120–126.
16. Poelman MP, Eyles H, Dunford E, et al. (2015) Package size
and manufacturer-recommended serving size of sweet
beverages: a cross-sectional study across four high-income
countries. Public Health Nutr (epublication ahead of print
version 7 July 2015).
17. Trevena H, Neal B, Dunford E, et al. (2014) An evaluation of
the effects of the Australian Food and Health Dialogue targets
on the sodium content of bread, breakfast cereals and
processed meats. Nutrients 6, 3802–3817.
18. Dunford E, Trevena H, Goodsell C, et al. (2014) FoodSwitch: a
mobile phone app to enable consumers to make healthier
food choices and crowdsourcing of national food
composition data. JMIR Mhealth Uhealth 2, e37.
19. Dunford E, Webster J, Metzler AB, et al. (2012) International
collaborative project to compare and monitor the nutritional
composition of processed foods. Eur J Prev Cardiol 19,
1326–1332.

Downloaded from https://www.cambridge.org/core. IP address: 35.175.191.168, on 16 Oct 2019 at 17:09:49, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0007114516000799

Variation in declared serving size

H. Haskelberg et al.

20. Roy Morgan Research (2014) Market share narrows between
Coles and Woolworths, while ALDI makes important gains.
http://www.roymorgan.com/Findings/2014/02/12/00/13/5427market-share-narrows-between-coles-woolworths-while-aldimakes-gains (accessed December 2015).
21. NSW Department of Health & NSW Department of Education
and Training (2006) Fresh Tastes @ School. http://www.schools.
nsw.edu.au/media/downloads/schoolsweb/studentsupport/
studentwellbeing/schoolcanteen/cmpguide2.pdf (accessed
April 2015).
22. NSW Department of Health (2010) Live Life Well @ Health.
http://www0.health.nsw.gov.au/policies/pd/2009/PD2009_081.
html (accessed April 2015).
23. JC-Y Louie, Flood V, Rangan A, et al. (2008) A comparison of
two nutrition signposting systems for use in Australia. N S W
Public Health Bull 19, 121–126.
24. Rolls BJ (2014) What is the role of portion control in weight
management? Int J Obes (Lond) 38, Suppl. 1, S1–S8.
25. Versluis I, Papies EK & Marchiori D (2015) Preventing the
pack size effect: exploring the effectiveness of pictorial and
non-pictorial serving size recommendations. Appetite 87, 116–126.
26. Jahns L, Siega-Riz AM & Popkin BM (2001) The increasing
prevalence of snacking among US children from 1977 to 1996.
J Pediatr 138, 493–498.
27. Astrup A, Bovy MW, Nackenhorst K, et al. (2006) Food for
thought or thought for food? – a stakeholder dialogue around
the role of the snacking industry in addressing the obesity
epidemic. Obes Rev 7, 303–312.
28. Farley TA, Baker ET, Futrell L, et al. (2010) The ubiquity of
energy-dense snack foods: a national multicity study. Am J
Public Health 100, 306–311.
29. Lucan SC, Karpyn A & Sherman S (2010) Storing empty
calories and chronic disease risk: snack-food products, nutritive
content, and manufacturers in Philadelphia corner stores.
J Urban Health 87, 394–409.

30. Mohr GS, Lichtenstein DR & Janiszewski C (2012) The effect of
marketer-suggested serving size on consumer responses: the
unintended consequences of consumer attention to calorie
information. J Mark 76, 59–75.
31. Mandle J, Tugendhaft A, Michalow J, et al. (2015) Nutrition
labelling: a review of research on consumer and industry
response in the global South. Glob Health Action 8, 25912.
32. Australian Bureau of Statistics (2014) Australian Health Survey:
nutrition ﬁrst results – food and nutrients, 2011–12. http://www.
abs.gov.au/ausstats/abs@.nsf/detailspage/4364.0.55.0072011-12
(accessed April 2015).
33. World Cancer Research Fund International (2015) Nutrition
label standards & regulations on the use of claims and implied
claims on foods. http://www.wcrf.org/int/policy/nourishingframework/nutrition-labels (accessed June 2015).
34. Ofﬁce of Country and Regional Affairs (2009) The Special Act on
Children’s Dietary Life Safety Management. http://www.mfds.go.
kr/eng/index.do?nMenuCode=66 (accessed April 2015).
35. Health Star Rating Advisory Committee (2015) Health Star
Rating System style guide. http://healthstarrating.gov.au/
internet/healthstarrating/publishing.nsf/Content/style-guide
(accessed April 2015).
36. Taylor CL & Wilkening VL (2008) How the nutrition food label
was developed, part 1: the Nutrition Facts panel. J Am Diet
Assoc 108, 437–442.
37. Vartanian LR & Sokol N (2012) Serving-size information
on nutrition labels in Australia. Aust N Z J Public Health 36,
493–494.
38. Walker KZ, Woods JL, Rickard CA, et al. (2008) Product
variety in Australian snacks and drinks: how can the consumer
make a healthy choice? Public Health Nutr 11, 1046–1053.
39. Watson WL, Kury A, Wellard L, et al. (2015) Variations in
serving sizes of Australian snack foods and confectionery.
Appetite 96, 32–37.

Downloaded from https://www.cambridge.org/core. IP address: 35.175.191.168, on 16 Oct 2019 at 17:09:49, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0007114516000799

1818

