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Executive summary

Food Standards Australia New Zealand (FSANZ) undertook a rapid systematic
review and meta-analysis to examine the evidence base regarding consumer
value/motivation, understanding and behaviour in relation to energy content
information about alcoholic beverages. This report outlines the methodological
approach to the review, and summarises the available evidence.

Searches of electronic databases and hand-searching were used to identify 38
studies for this review. The review includes peer-reviewed articles published in
academic journals, as well as grey literature (i.e., unpublished theses and research
produced by governmental and non-governmental agencies). Findings across studies
were narratively synthesised and, where the outcome measures across studies could
be combined, meta-analysis was used to estimate summary effects.

This review is not without limitations. The body of evidence is comprised mainly of
studies conducted outside of Australia/New Zealand and therefore caution is applied
in generalising the findings automatically to Australian/New Zealand populations.
However, the fact that the available New Zealand- and Australian-based studies
produced consistent results with the internationally-based studies reduces this
concern. Additionally, as in Australia and New Zealand, mandatory energy labelling is
currently not implemented in any country. Studies also varied in quality and differed
in methodological approaches, however general conclusions may be drawn based on
the consistency of the findings across studies.

Results from 18 studies showed that consumers generally value energy labelling on
alcoholic beverages (pooled proportion of consumers supporting energy labelling =
69% [95% CI: 56-79%)]). However, certain groups (such as heavy drinkers, people
who are not health-/weight-conscious, males, people with lower-level education) are
likely to value the information less than others. Additionally, although consumers
generally value energy content information, other information may be valued on the
label to a greater extent (e.g., alcohol content, ingredients, warnings about particular
health risks that are associated with alcohol consumption) and this likely varies
across different groups in the population.

Results from 22 studies showed that, based on their general knowledge, consumers
generally have a poor understanding of the energy content of alcoholic beverages.
Firstly, only a minority of consumers are able to correctly estimate the energy content
(i.e. number of kilojoules or calories) in alcoholic beverages using their general
knowledge (pooled proportion of correct estimates across studies = 18% [95% CI:
14-24%]). Secondly, consumers are generally unable to correctly rank the energy
content of different alcoholic beverages using their general knowledge. Rather,
consumers tend to underestimate the relative energy content of wine and spirits. That
is, wine and spirits are mistakenly perceived as being lower in energy compared to
other alcoholic beverages. Conversely, consumers tend to overestimate the relative
energy content of beer. That is, beer is mistakenly perceived as being higher in
energy compared to other alcoholic beverages. Thirdly, consumers are generally
unaware that alcohol is the main source of energy in wine, beer, and spirits; rather,
believing that sugar or carbohydrates are the main sources. Overall, these studies
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indicate that consumers are unable to make informed choices based on their general
knowledge of the energy content of alcoholic beverages.

Results from 16 studies showed that energy content information (in kilojoule/calorie
numerical format) has no effect on consumers’ likelihood of drinking an alcoholic
beverage. However, this finding may be explained by the additional finding that
consumers do not understand energy content information when presented in
calorie/kilojoule numerical formats. There is limited evidence available regarding the
effect of energy content information when presented in other (non-numerical)
formats, or when presented for a range of different alcoholic beverages. There is also
limited evidence available regarding the effect of energy content information on other
relevant behaviours, such as consumer choice among different types of alcoholic
beverages, or the number of drinks consumed over time.

Finally, there is limited evidence available to answer the question of whether
providing energy labelling on alcoholic beverages is likely to encourage some ‘at risk’
groups of consumers to offset the energy from alcoholic beverages by reducing food
intake.
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Introduction

Under the Australia New Zealand Food Standards Code, manufacturers are required
to label most packaged foods with a nutrition information panel (NIP), which contains
average energy content! information expressed in kilojoules (or both in kilojoules and
in kilocalories). Conversely, manufacturers are not required to provide nutritional
information (including energy content information) on packaged alcoholic beverages.
However, if a permitted nutrition content claim about energy or carbohydrate content
is made on the label of an alcoholic beverage, an NIP is then required.

On 16 August 2019, the Australian and New Zealand Ministerial Forum on Food
Regulation (the Forum) noted that:

Currently, consumers’ ability to understand the energy contribution that alcohol
makes to their diet is severely limited, as alcoholic beverages are exempt from
providing nutrition information on the label.

The Forum agreed to refer work on energy labelling of alcoholic beverages to Food
Standards Australia New Zealand (FSANZ)2. In response, FSANZ is undertaking
some initial work to investigate the problem statement as noted by the Forum. To
inform this work, FSANZ undertook a literature review to examine the evidence base
regarding consumer value/motivation, understanding and behaviour in relation to
energy content information on alcoholic beverages. The literature review investigated
the following eight research questions (grouped into three overarching topics):

Consumer value of (and motivation to use) energy content information regarding
alcoholic beverages:

¢ Do consumers want energy labelling on alcoholic beverages?
¢ How much do consumers value energy content information relative to other
information on the label of alcoholic beverages?

Consumer understanding of the energy content of alcoholic beverages (based on
their general knowledge):

e Are consumers able to correctly estimate the absolute energy content of
alcoholic beverages?

e Are consumers able to correctly rank the energy content of different alcoholic
beverages?

1 Average energy content means the average energy content calculated in accordance with section
S11—2.

2 This was in response to an independent review of food labelling law and policy that was undertaken
by an expert panel (Blewett et al., 2011). The panel rejected the view that alcohol products like all
other foods should carry an NIP, given alcoholic beverages contain few nutrients of concern other than
alcohol, but noted the provision of energy content deserves consideration.
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¢ Do consumers understand that the main source of energy in most alcoholic
beverages comes from the alcohol itself?

The effect of energy content information on consumer understanding and behaviour:

e What is the effect of energy content information on alcohol
consumption/purchasing behaviour?

e What is the effect of energy content information on consumers’ understanding
of the energy content of alcoholic beverages?

e What is the effect of energy content information on the prevalence of
“drunkorexia” behaviour (food restriction to compensate for calories from
alcohol)?

This document outlines the methodological approach to the literature review, and
summarises the evidence that was available to answer each research question.

Methods

Literature search strategy

FSANZ undertook a systematic search for literature on consumer value,
understanding and behaviour in relation to energy content information regarding
alcoholic beverages. Literature was identified by:

e Searching six online databases for peer-reviewed studies published between
January 2003 and July 2020

e Searching the FSANZ Behavioural and Regulatory Analysis section reference
database

e Emailing the International Social Science Liaison group (ISSLG)* requesting
any published or unpublished research relevant to the review

e Searching the websites of known relevant agencies

e Searching the reference lists and citing studies of obtained studies

A total of 32 full-text documents (consisting of 38 unique studies) were included in
the literature review. The literature search and screening process was conducted by
one officer. More details on the literature search strategy and research review
process are available in Appendix 1.

8 The non-medical term “drunkorexia” is commonly used in scholarly articles, and was first coined by
popular media in 2008 (Burke et al., 2010; Preonas, 2020).

4 The ISSLG consists of members from international food regulatory agencies involved in social
sciences and economics in food regulation.
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Study quality assessment

The quality of each included study was assessed using a revised version of the
Quality Assessment Tool for Studies with Diverse Designs (QATSDD) (Sirriyeh et al.,
2012). The QATSDD was chosen because eligible studies were expected to vary in
design. The revised QATSDD consists of a total of 14 items (12 items for quantitative
or qualitative studies, 14 items for mixed-design studies) that may be broadly
categorised into the following themes/quality criteria:

e Theoretical/conceptual framework and research aims
e Sampling and recruitment methods

e Procedural details

e Data collection tools

e Data analyses

e Ethics

e Strengths and limitations

Each item is rated according to the degree to which each quality criteria is met: 0 =
no mention at all; 1 = very slightly met; 2 = moderately met; 3 = completely met
(except for the ethical approval criteria which is rated on a dichotomous scale of 0 or
3). The revised QATSDD is further described in Appendix 2, and a full copy of the
revised QATSDD is provided in Table A2 in Appendix 2.

Based on the revised QATSDD criteria, studies were evaluated as being “low,”
“‘medium,” or “high” in overall quality. Low quality studies were those that rated poorly
on many criteria (i.e., had a total rating of less than 50%°), and/or had missing
methodological details or inadequately reported results, which made it difficult to
have confidence in the findings. Medium quality studies were those that rated poorly
on some criteria, but there were no major concerns regarding the methodology or
reporting of results, and therefore it was possible to have some confidence in the
findings. These studies tended to have total ratings that were greater than 50%, but
less than 70%. High quality studies rated highly on most criteria, and there were no
concerns regarding the methodology or reporting of results, and therefore it was
possible to have a high-level of confidence in the findings. These studies tended to
have total ratings that were greater than 70%.

The quality evaluations of each study are reported in Appendix 3, along with an
overview of general study characteristics. Study quality assessments were conducted
by one officer.

Evidence synthesis

The evidence from each study was collated thematically under the research
guestions in order to present a narrative overview of the available evidence. The
overall quality of the evidence that was available to answer each research question is
described using a narrative approach. This is because there is currently no available

5 Total ratings for each study were calculated by summing the ratings of each criteria and dividing this
by the maximum possible total rating and multiplying by 100 (as described in Sirriyeh et al., 2012).
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tool that may be used to quantitatively synthesise the quality of evidence from studies
that used diverse designs. However, considerations were given to the general
principles of the GRADE approach (Guyatt et al., 2011) when narratively synthesising
the quality of the evidence. That is, consideration was given to the quality of the
individual studies (as assessed by the revised QATSDD), the consistency of findings
across studies, and the directness of the measures (e.g., self-reported hypothetical
measures of behaviour lack directness).

Meta-analyses were also conducted where appropriate (i.e., for studies that used
similar methodologies and measures). The studies that used consistent
methodologies and measures reported results relevant to:

e consumer value of energy content information regarding alcoholic beverages
(as measured by the percentage of participants supporting energy labelling on
alcoholic beverages), and

e consumer understanding of energy content information regarding alcoholic
beverages (as measured by the percentage of participants who were able to
correctly estimate the energy content of alcoholic beverages).

Two meta-analyses were therefore conducted in order to provide a pooled estimate
for each of these two outcome measures. Both meta-analyses were conducted using
the Generic Inverse Variance method with a random-effects model (see Appendix 4
for further information). The findings of each meta-analysis are reported in
conjunction with a narrative overview of the studies that could not be included in the
meta-analysis (i.e., studies that did not report exact proportions or used different
measures relevant to consumer value or understanding of energy content information
regarding alcoholic beverages).

Due to a lack of consistency in the study designs and measures used, it was not
possible to conduct meta-analyses on studies that reported results relevant to the
effects of energy content information on consumer behaviour and understanding.
These studies were therefore only narratively synthesised.

Write-up and synthesis was conducted by one officer.

The draft literature review report was internally peer reviewed by FSANZ staff
members. The final draft was then externally peer reviewed by an independent
academic with expertise in the behavioural sciences. Peer review comments were
considered and incorporated into the final version of the report.

Findings

Overview of study characteristics

38 unique studies (from 32 documents) were eligible for inclusion. Twenty-two
studies were peer-reviewed articles published in academic journals, and 16 were
grey literature (i.e., unpublished theses and research produced by governmental or
non-governmental agencies). Only six studies recruited participants from Australia (n
= 3) or New Zealand (n = 3); the majority of studies (n = 32) recruited participants
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from the United States of America (USA), the United Kingdom (UK) or from wider
Europe. Most studies (24/38 = 63%) involved quantitative, cross-sectional surveys
(with two of these studies also utilising a conjoint design); six studies used qualitative
designs (i.e., focus-groups or semi-structured interviews); five studies used
experimental designs, and three studies used a mixed design (i.e., had both
guantitative and qualitative components).

Just over half of the studies (21/38 = 55%) were of low quality according to the
QATSDD. Thirty-two percent (12/38) were of medium quality, and 13% (5/38) were of
high quality. Common reasons for low quality ratings were missing methodological
information and/or inadequate reporting of results.

Appendix 3 provides an overview of the characteristics and quality ratings for each
study. Studies are grouped in tables by the three overarching topics of the literature
review (consumer value/motivation [Table A3.1], consumer understanding [Table
A3.2], effects of energy content information on consumer behaviour and
understanding [Table A3.3]).

Consumer value/motivation

Eighteen studies assessed consumer value of (or motivation to use) energy content
information regarding alcoholic beverages (see Table A3.1 in Appendix 3). This
included studies that asked consumers whether they support energy labelling on
alcoholic beverages, how important the information is to them, or how much they are
willing to pay for the information. In most studies, consumers were asked about
energy labelling in particular (only two studies asked participants about energy
content information in general [i.e., not necessarily on the label]; Barber, 2016, Study
4; Tricas-Sauras et al., 2015). The majority of studies (11/18 = 61%) were of low
quality (28% [5/18] and 11% [2/18] were of medium and high quality, respectively).
Only three studies were based on Australian (n = 1) or New Zealand (n = 2) samples.

Meta-analysis: Proportion of participants who support energy labelling of
alcoholic beverages

Seven of the 18 studies reported the proportion of participants in the sample who
supported energy labelling or who reported wanting more energy content information
in general regarding alcoholic beverages. The results from the seven studies,
involving more than 13,000 participants, were combined using meta-analysis in order
to calculate a pooled proportion of participants supporting energy labelling.

Studies included in the meta-analysis used a self-report questionnaire format (e.g.,
‘Do you think that energy/calorie content should be on the label of all alcoholic
beverages?’). The way in which participants could respond varied across studies.
Two studies used a dichotomous response format, where participants could select
‘yes’ or ‘no’ (Tricas-Sauras et al., 2015), or ‘agree’ or ‘disagree’ (Maynard et al.,
2018b, Study 1). Three studies used a Likert scale (Center for Science in Public
Interest [CSPI] 2003; Moore et al., 2010; Walker et al., 2019b), where participants
rated how important including energy content information on the label was, or how
much they agreed with the statement that it should be included on the label (e.g., 1 =
strongly disagree; 7 = strongly agree). Participants who selected that they agreed or
strongly agreed with the statement (or rated it as important or very important) were
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counted as supporting energy labelling. The remaining two studies did not report how
participants could respond (Nikolaou et al., 2015; Royal Society for Public Health
[RSPH], 2014).

Figure 1 shows a forest plot depicting the proportions and 95% confidence intervals
(CI) for each study included in the meta-analysis®

Study name Statistics for each study Proportion and 95% CI
Total N Proportion (95% CI)

CSPI (2003) 600 0.89 (0.86-0.91) [ ]
Maynard et al. (2018b) study 1 450 0.81(0.77-0.85) -
Moore (2010) 503 0.84 (0.81-0.87) =
Nikolaou et al. (2015) 1440 0.44 (0.42-0.47) [ |
RSPH (2014) 2117 0.67 (0.65-0.69) [
Tricas-Sauras et al. (2015) 7631 0.43 (0.42-0.44) ]
Walker et al. (2019b) 615 0.52 (0.48-0.56) =
Random effects model 13356 0.69 (0.56-0.79) 'ﬂ'

Heterogeneity: Q = 980.86, I =99.39, p = 0.00 0.00 025 0.50 0.75 1.00

Proportion supporting

Figure 1. Forest plot showing proportions and 95% Cls for studies that
reported the proportion of participants in the sample who supported energy
labelling.

As shown in Figure 1, the pooled proportion was 0.69 (95% CI: 0.56-0.79). Thus,
based on a total combined sample of 13,356 participants from seven studies, the
majority of participants (69%) reported that they support energy labelling on alcoholic
beverages. However, studies did not use representative samples of the population,
and only one study used participants from New Zealand (Walker et al., 2019b). The
remaining studies used participants from the USA (CSPI, 2003; Moore, 2010), UK
(Maynard et al., 2018b Study 1; Nikolaou et al., 2015; RSPH, 2014), or wider Europe
(Tricas-Sauras et al., 2015); none used participants from Australia. Therefore caution
should be taken when generalising these findings to Australian/New Zealand
populations.

All but one study (Tricas-Sauras et al., 2015) assessed energy labelling in particular;
Tricas-Sauras et al. (2015) instead asked participants “Would you like to be provided

6 Each square in the forest plot represents the proportion from one study, and the horizontal line
represents the CI of that proportion (note that most Cls are very small and therefore not visible on the
graph). The diamond represents the weighted average (pooled) proportion across all studies.
Statistics are also shown for each unique study, including the total number of participants in the
sample (Total N), and the proportion of participants supporting energy labelling and the lower and
upper limits of the 95% CI (Proportion (95% CI)).

Energy labelling of alcoholic beverages
2021 11




Food Standards Australia New Zealand

with more information regarding calorie content?” However, leave-one-out analyses’
showed that the pooled proportion was not largely affected by the inclusion of any
one study (re-calculated pooled proportions ranged from 0.63 to 0.72).

As shown in Figure 1, there was some variation in the size of the proportions across
studies. That is, while four studies reported proportions of approximately 0.7 and
above (CSPI, 2003; Maynard et al., 2018b Study 1; Moore, 2010; RSPH, 2014),
three studies reported lower proportions ranging from approximately 0.4 to 0.5
(Nikolaou et al., 2015; Tricas-Sauras et al., 2015; Walker et al., 2019b).
Heterogeneity statistics confirmed that there was significant variability in proportions
across studies. The 12 value (99.39) indicates that 99.39% of the observed variability
in proportions across studies is due to true differences among studies, and may
potentially be explained by moderators (such as the different participant
characteristics of the samples used across studies).

Heavy drinkers may value energy content information less than low or moderate
drinkers (e.g., see Maynard et al., 2018a below, under the ‘Qualitative studies’
section). Indeed, heavy drinkers were overrepresented in the sample of participants
used by Walker et al. (2019b), which may explain the relatively low proportion of
participants supporting energy labelling in that study (0.52). Additionally, Nikolaou et
al. (2015), who also reported a relatively low proportion of participants supporting
energy labelling (0.44), used a sample of undergraduate college students. Although
Nikolaou et al. (2015) did not report participant levels of alcohol consumption,
drinking levels are typically high in college samples (El Ansari et al., 2013; Wiki et al.,
2010). However, note that it was not possible to perform formal moderator analyses,
due to the small number of studies included in the meta-analysis. Additionally, the
remaining studies did not report participant levels of alcohol consumption, or used
different measures of alcohol consumption that made it difficult to compare across
studies®. Thus, the hypothesis that the variability in proportions across studies may
be explained by differing participant levels of alcohol consumption is purely
speculative. It therefore remains possible that the variability in proportions across
studies may be explained by other differing participant or methodological
characteristics.

Two studies reported separate proportions for female and male participants, and
found that support for energy content information was more prevalent among female
participants than male participants (Nikolaou et al., 2015: females = one half, males =

7 Leave-one-out analyses involves performing the meta-analysis multiple times; each time one study is
left out in order to determine whether excluding a single study greatly changes the pooled proportion.

8 For example, Tricas-Sauras et al. (2015) measured alcohol consumption by asking participants how
often they consume alcohol (daily, regularly [several times a week], occasionally [1-2 months], rarely
[a few times a year], never). The majority of participants stated that they consume alcohol regularly,
however the amount of drinks consumed per typical drinking occasion was not measured. In contrast,
Walker et al. (2019b) measured alcohol use using a shortened version of the Alcohol Use Disorders
Identification Test (AUDIT-C; Dawson et al., 2005), which considers both frequency of drinking and the
number of drinks consumed on a typical drinking day.
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one third; Tricas-Sauras et al., 2015: females = 64.5%, males = 35.5%)°. Tricas-
Sauras et al. (2015) also reported separate proportions by level of education, and
found that support for energy content information was more prevalent among
participants who reported completing higher-level education (primary education =
3.2%; upper secondary education = 17.8%; university education = 79%).

Narrative synthesis of additional studies that assessed consumer value

The remaining 11 studies were not included in the meta-analysis because they did
not report the proportion of participants who supported energy labelling (or energy
content information in general) regarding alcoholic beverages. Rather, these studies
reported whether the majority supported or valued the information (i.e., without
providing exact proportions), or used different measures of value. Of these 11
studies, seven used qualitative designs (focus-groups or open-ended questions),
three used quantitative (cross-sectional) designs and one used an experimental
design. Consistent with the findings of the meta-analysis, the majority of these
studies reported that participants generally supported/valued energy labelling, but
there was some variability that may be explained by differing demographics. These
studies are further described below (grouped by design).

Qualitative studies

Walker et al. (2019a; medium quality) conducted focus-group discussions with New
Zealand-based drinkers to examine consumers’ perspectives on energy labelling on
alcoholic beverages. All participants were given four non-branded bottles with four
different labels. The labels included: 1) an NIP, 2) energy content information alone
[in kilojoules and calories, both with and without % daily intake information], and 3) a
combination label with energy, standard drinks, and percent alcohol content
presented in one panel. Participants generally desired having additional information
on the label (including the energy content), however, some felt that the energy
content was only relevant for a particular subgroup of people (those who were
concerned about their weight). Whether findings differed by gender was not
examined in this study.

Roderique-Davis et al. (2020, Study 2; low quality) also conducted focus group
discussions with drinkers from Wales. Participants were provided with labels that are
commonly used on alcoholic beverages in Wales (i.e., labels without calorie content
information), and also with re-designed labels that contained additional information
(including calorie content information). Consistent with Walker et al. (2019a),
Roderique-Davis et al. (2020, Study 2) reported that participants valued the inclusion
of calorie content information because they felt that it raised awareness of the calorie
content of the drink. One participant remarked: “People are more conscious of weight
and obesity and | don’t think they necessarily draw the link between the drink and
their calorie intake.” Consistent with this finding, a prior study conducted by the same

9 Nikolaou et al. (2015) only reported separate proportions for males and females, therefore these
proportions were combined for the overall meta-analysis (see Appendix 4 for more information).
Tricas-Sauras et al. (2015) reported the overall proportion as well as separate proportions for different
(but overlapping) subgroups, therefore the overall proportion was used for the overall meta-analysis.
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authors (Roderique-David et al., 2020, Study 1; low quality) also found that drinkers
from Wales generally recommended that calorie content information be on the label
of alcohol beverages?®.

Additional qualitative studies that used focus-group methodologies indicated that the
value of energy content information may vary across different groups in the
population, consistent with Walker et al. (2019a). Both Pabst et al. (2019; medium
quality) and the Victoria Health Promotion Foundation (2009; low quality) found that
energy labelling was mainly perceived as valuable by those who were concerned
about their weight or health. Pabst et al. and the Victoria Health Promotion
Foundation recruited German wine consumers and Australian alcohol consumers,
respectively. Additionally, both Barber (2016, Study 4; medium quality) and the
Victoria Health Promotion Foundation found that energy content information
regarding alcoholic beverages was of more value amongst female participants than
male participants. Barber recruited participants from the UK. This gender difference
is also consistent with previously described studies (Nikolaou et al., 2015; Tricas-
Sauras et al., 2015; see Meta-analysis section above). Furthermore, in response to
an open-ended question (‘do you have any comments about calorie labelling’),
participants in Maynard et al.’s (2018a; high quality) UK-based study indicated that
they do not value energy content information because their motivations for drinking
are to get drunk or to socialise. The majority of the participants in this study were
undergraduate college students who engaged in heavy drinking!?.

Quantitative studies

Three studies that used quantitative designs found that participants generally valued
energy content information regarding alcoholic beverages.

Maynard et al. (2018b, Study 2; medium quality) conducted an online survey based
on participants living in the UK. Participants were asked to what extent they agree
with the statement ‘alcoholic beverages should include more nutritional information
(i.e., calorie information),” using a rating scale from 1 (strongly disagree) to 100
(strongly agree). The group mean rating was 66.01 (SD = 28.05), indicating that
participants generally agreed with the statement. However, this study did not
examine whether ratings differed across different participant demographics.

Annunziata et al. (2016b; low quality) conducted an online survey using a conjoint
design, where participants were presented with various picture cards of different wine
labels that varied in the information presented (including type of nutritional
information [NIP vs. calorie content information alone vs. no nutritional information]
and numerous other attributes such as price). Participants were from lItaly, Spain,

10 participants in this study were asked a series of open-ended questions regarding energy content
and health warning information on alcoholic beverages, however the wording of the questions was not
reported in the paper.

11 AUDIT mean scores ranged from 10.2 to 11.5 (SDs = 4.7-5.0), indicating hazardous or harmful
drinking (or at risk of developing any alcohol use disorder; see Saunders et al., 1993). Note that the
AUDIT is a longer version of the AUDIT-C (see Footnote 8 and Dawson et al., 2005).
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France and the United States of America (USA). Participants from three of the four
countries preferred labels that included calorie content information. That is, both
Italian and Spanish participants preferred the calorie (kcal) label (as opposed to the
NIP or no nutritional information), and participants from the USA preferred the NIP
label*?. However, French participants preferred no nutritional information. The finding
that Italian participants preferred wine products with a kcal label (as opposed to an
NIP or no nutritional information) was replicated by an additional study conducted by
Annunziata et al. (2016a) using a similar methodology.

Experimental study

Vecchio et al. (2018; low quality) investigated the amount of money Italian wine
consumers were willing to pay for different wine nutrition labels. All participants
viewed four bottles of red wine that differed in the nutritional information provided on
the back label (kcal content per glass vs. NIP for 100mL vs. a link to an external
website to obtain the nutritional information vs. energy, carbohydrate and sugar
content with guideline daily amounts'3), and were asked to write a sealed bid for
each product. Bids were significantly higher for all nutritional labelling conditions
compared to the no nutritional labelling condition (i.e., the label that only contained
the website link). Additionally, bids significantly increased as the amount of nutritional
information increased (i.e., bids were highest for the NIP, followed by the daily
guideline amounts, followed by the kcal per glass, followed by the website link). The
authors concluded that participants attributed more value to the labels with nutritional
information (including kcal per glass) than the label that only contained a website link
to the information.

Summary

In summary, consistent with the findings of the meta-analysis, the majority of these
studies reported that participants generally supported/valued energy labelling, but
there was some variability that may be explained by differing demographics or factors
(such as gender/whether consumers are weight- or health-conscious/whether their
motivations for drinking are to get drunk). Despite the variable quality of the studies,
there was a high degree of consistency across the body of evidence, whether
generated using qualitative or quantitative methods.

How much do consumers value energy content information relative to
other information regarding alcoholic beverages?

Nine of the 16 studies described thus far not only reported whether participants value
energy content information in absolute terms, but also reported how much

12 However, it should be noted that it is unclear whether participants from the USA preferred the NIP
label because they value energy content information in addition to other nutritional information, or
because they value particular nutritional information that does not include energy content information
(e.g., only information relating to sugar and/or carbohydrates, etc.). This study was still included in the
current literature review, however, given that the study reported sufficient information specifically in
relation to the value of energy content information for participants from the other three countries.

13 Guideline Daily Amounts (GDA) were expressed as a percentage of the recommended daily intake
of 2000 kcal, e.g., “Energy 86kcal, 4.3% GDA”".
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consumers value energy content information relative to other information regarding
alcoholic beverages. Taken together, these studies indicate that, although
participants valued energy content information, there was some information that
participants valued to a greater extent. In all but one study (Tricas-Sauras et al.,
2015), participants were asked about including the information on the label in
particular; Tricas-Sauras et al. (2015) instead more generally asked participants if
they would like to be provided with more information. The findings of these studies
are further described below, grouped by the two types of measures used (i.e., the
proportion of participants supporting labelling of the information vs. other measures
of value [such as group mean ratings of support for labelling]), as in the previous
section of this report.

Comparison of the percentage of participants supporting different types of labelling
information

Four studies that reported the percentage of participants supporting energy labelling
also reported the percentage of participants supporting the labelling of other
information (see Table 1).
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Table 1. Percentage of participants supporting the inclusion of each type of information on the label of alcoholic

beverages

Study

Alcohol
content/units

Ingredients

Calories

Serving size

Health
warnings (no
examples)

Health
warnings
(with
examples)

Nutritional
information

Dietary/drinking
guidelines*

CSPI (2003)

94%

91%

89%

84%

N/A

N/A

N/A

N/A

Maynard (2018b,
Study 1)

91%

N/A

81%

N/A

7%

86%
(examples
included liver
disease,
cancer, harm
to unborn
baby)

N/A

N/A

Moore et al.
(2010)

92%

N/A

84%

N/A

N/A

N/A

Carbohydrates
= 75%; fat =
71%; protein =
6%

7%

Tricas-Sauras et
al. (2015)

N/A

50.4%

43.2%

N/A

N/A

54.8%
(examples
included drink
driving,
drinking
during
pregnancy,
development
of cancer,
liver cirrhosis

37.9%

54.8%

* In Moore et al. (2010), it is unclear whether participants were provided with any additional explanation of what is meant by ‘dietary guidelines’.
In Tricas-Sauras et al. (2015), the term ‘drinking guidelines’ was not defined in the question that was provided to participants. However, participants in Tricas-Sauras et al. (2015) were asked a prior
question that may have implied that the question was about guidelines regarding how much one should drink and when one should not drink at all. This prior question was: ‘What is your
understanding of ‘low risk’ drinking.” Participants could respond by selecting one of the following: ‘Limiting drinking to a certain average level of alcohol per day or per week’; ‘Not drinking to
drunkenness’; ‘Mainly drinking with meals’; ‘Not drinking in conjunction with driving’; ‘Other’.




Although the percentage of participants supporting energy labelling was mostly high
in these studies (range = 81-89%; except Tricas-Sauras et al.’s 2015 percentage of
43.2%), an even higher percentage of participants supported labelling of alcohol
content/units (Maynard et al., 2018b Study 1; Moore et al., 2010; CSPI, 2003) and
ingredients (CSPI, 2003; Tricas-Sauras et al., 2015). In contrast, relative to the
percentage of participants supporting energy labelling, a lower percentage of
participants supported labelling of other nutritional information (Moore et al., 2010;
Tricas-Sauras et al., 2015) and serving size information (CSPI, 2003).

Moore et al. (2010; low quality) also found that a lower percentage of participants
supported labelling on what the Dietary Guidelines recommend (compared to the
percentage of participants supporting energy labelling), although it is unclear whether
participants were provided with any additional explanation of what is meant by
Dietary Guidelines. In contrast, Tricas-Sauras et al. (2015; medium quality) found
that a higher percentage of participants wanted more information on drinking
guidelines. Although the term ‘drinking guidelines’ wasn’t defined in the question
provided to participants in this study, participants were asked a prior question* that
may have implied that the question was about guidelines regarding how much one
should drink and when one should not drink at all.

Two studies assessed the percentage of participants supporting health warning
labelling®®>. Maynard et al. (2018b; low quality) found that a lower proportion of
participants supported health warning labelling compared to energy labelling.
However, after participants were provided with specific examples of health risks (e.qg.,
liver disease, cancer, harm to unborn child), support for health warnings increased,
surpassing the percentage of support for energy labelling (see Table 1). Tricas-
Sauras et al. (2015; medium quality) also provided participants with examples of the
health risks associated with alcohol consumption (drink driving, drinking during
pregnancy, development of cancer, liver cirrhosis), and found that a higher proportion
of participants supported health warning labelling compared to energy labelling.

Comparison of the value of energy labelling vs. other information based on other
measures of value

Five of the studies that assessed consumer value of energy content information
regarding alcoholic beverages (not measured as the proportion of participants
supporting labelling), also reported information regarding consumer value of other
information.

Two of these five studies assessed consumer value of alcohol content information.
Maynard et al. (2018b, Study 2; medium quality) found that participants valued
alcohol content information and energy content information on a label to a similar
degree (on a scale of 1 [strongly disagree there should be more information on the

14 This question was ‘What is your understanding of ‘low risk’ drinking.” Participants could respond by
selecting one of the following: ‘Limiting drinking to a certain average level of alcohol per day or per
week’; ‘Not drinking to drunkenness’; ‘Mainly drinking with meals’; ‘Not drinking in conjunction with
driving’; ‘Other’.

15 Health warning labels describe the health risks associated with alcohol consumption.
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label] to 100 [strongly agree there should be more information on the label]), which is
inconsistent with the studies that found that a higher proportion of participants
support alcohol content labelling than energy content labelling (Maynard et al., 2018b
Study 1; Moore et al., 2010; CSPI, 2003). However, Walker et al. (2019a; medium
quality) found that New Zealand participants most consistently selected alcohol
content as their first choice when asked which of the following they would like to see
on all bottles of alcohol: alcohol content; energy (kilojoule/calorie) content;
carbohydrate content; sugar content; and number of standard drinks per bottle.

All five studies assessed consumer value of health warning information. Most studies
found that participants valued health warning labels more than energy content
information. However, there was some variation across different demographics.

In a study by Roderique-Davis et al. (2020, Study 1; low quality), participants were
asked a series of open-ended questions regarding calorie and health warning
information for alcoholic beverages?®. Although including calorie information on the
label was recommended by participants, most participants in this study suggested
focusing on long-term risks such as addiction, liver failure and mental health.
Annunziata et al. (2016a; low quality) also found that, using a quantitative conjoint
design, Italian wine drinkers valued health warning information (‘don’t drink and
drive’) more than energy content information.

Annunziata et al. (2016b; low quality) also used a quantitative conjoint design,
although participants were recruited from different countries. The majority of
participants (i.e., those from Spain, France and Italy) preferred health warning
information (such as ‘avoid drinking alcohol when you are taking medicine’ and ‘avoid
drinking alcohol during pregnancy’) over energy content information. However, there
was a subset of participants (those from the USA; who reported a higher prevalence
of obesity/overweight than participants from the other countries) that preferred
nutritional information over health warning information. Similarly, Walker et al.’s
(2019a; medium quality) New Zealand-based study, which used a qualitative focus-
group design, indicated that participants valued health warning information more than
energy content information, although this was specific to a particular subgroup: Maori
participants. Health warning information was of special significance to Maori
participants, which may reflect a growing emphasis in Maori communities on
strategies to improve health. However, providing nutritional information (including
energy content information) on the label was also generally supported by this group.

In contrast to the above studies, Maynard et al. (2018b Study 2; medium quality)
found that participants valued health warning information less than energy content
information’. However, participants in this study were simply asked to what extent
they agree with the statement ‘alcoholic beverages should have information about
the health impact of drinking (i.e., health warning labels).” This general description of
health warning labels differs from descriptions used by other studies where specific
examples such as drink driving or liver failure were provided or discussed. The

16 The wording of the open-ended questions was not reported in the paper.

17M = 66.01 vs. 61.31, on a scale of 1(strongly disagree there should be more information on the
label) to 100 (strongly agree there should be more information on the label).
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finding that the relative value of health warning labelling may depend on whether
specific examples are given is consistent with Maynard et al. (2018b, Study 1). It is
also possible that consumers may value different types of health warning labels to
differing degrees, which could affect whether they are valued more or less than
energy labelling. However, in the majority of studies, participants were provided with
(or discussed) examples of multiple types of health warnings at once. Therefore it
was not possible to determine whether the relative value of health warning labels
depends on the type of health warnings, based on those studies*®.

Finally, two of the five studies also assessed consumer value of information
regarding price and the number of glasses or units not to exceed (Annunziata et al.,
2016a; Annunziata et al., 2016b). Annunziata et al. (2016a; low quality) found that,
based on a sample of Italian wine consumers, participants preferred nutritional
information (including energy content information) more than information regarding
price and the number of glasses not to exceed. Consistent with Annunziata et al.
(2016a), Annunziata et al. (2016b; low quality) found that participants from lItaly,
Spain and the USA preferred nutritional information more than information regarding
price and the number of units not to exceed. However, the French participants in
Annunziata et al. (2016b) preferred nutritional information less than information
regarding price and the number of units not to exceed, which is not surprising, given
that the French participants did not value energy content information in absolute
terms (as previously described).

Summary

The available research that has been described in this section is not without
limitations. The majority of these studies were rated as low in quality, mainly due to
missing methodological information. Furthermore, few studies (3/16) recruited
samples from Australian or New Zealand populations. However, the use of self-
reported quantitative data (coupled with qualitative methods where participants freely
expressed their views) provided a direct measure of consumer value across these
studies. General conclusions may therefore be made based on the consistency of the
findings across studies.

Taken together, findings from the meta-analysis and additional studies indicated that
participants generally valued energy labelling regarding alcoholic beverages in
absolute terms (pooled proportion = 69%). However, certain groups (such as heavy
drinkers, people who are not health-/weight-conscious, males, people with lower-
level education) are likely to value the information less than others. Additionally,
although participants generally valued energy content information, other information
may be valued on the label to a greater extent (e.g., alcohol content, ingredients,
warnings about particular health risks that are associated with alcohol consumption).
However, there is also information that may be valued on the label to a lesser extent
than energy content information (e.g., other nutritional information, serving size

18 Participants in Maynard et al. (2018b, Study 2) did see specific health warning messages later in the
study (i.e., after participants were asked to rate their level of agreement with the statement referring to
general ‘health warning’ labels). However, there were eight different types of health warning messages
that were manipulated between subjects, and the study was underpowered to detect whether a
change in support for health warning labelling depended on the particular type of health warning.
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information, price). The relative value of energy content information is also likely to
vary across different groups in the population.

Consumer understanding

This section summarises studies that examined consumer understanding of the
energy content of alcoholic beverages. Participants in these studies were not
provided with energy content information, as the aim of these studies was to examine
participants’ general knowledge regarding the energy content of alcoholic beverages.

The section is further broken up into three subsections:

The first subsection summarises studies that examined whether participants were
able to correctly estimate the energy content of a particular alcoholic beverage (i.e.,
in kilojoules or calories). These studies therefore examined participants’ knowledge
of the absolute energy content of alcoholic beverages.

The second subsection summarises studies that examined whether participants were
able to correctly rank the energy content of different alcoholic beverages. Participants
in these studies were provided with a list of different alcoholic (and non-alcoholic)
beverages, and instructed to correctly rank them from highest to lowest in energy
content. These studies therefore examined participants’ knowledge of the relative
energy content of different alcoholic beverages, which is relevant to the question of
whether participants would be able to make informed choices between different
alcoholic beverages (based on their general knowledge regarding the energy
content).

Finally, the third subsection summarises studies that assessed whether participants
understand that the main source of energy in most alcoholic beverages comes from
the alcohol itself.

Are consumers able to correctly estimate the absolute energy content of
alcoholic beverages?

Fourteen studies assessed whether consumers are able to correctly estimate the
absolute energy content of alcoholic beverages (see Table A3.2 in Appendix 3). The
majority of these studies (10/14 = 71%) were of low quality (the remaining 28% were
either of medium quality [n = 2] or high quality [n = 2]). Only one study was based on
a New Zealand sample; no studies were based on an Australian sample. Eleven
studies used quantitative designs (surveys), whereas two studies used qualitative
designs (focus-group methodologies) and one study used a mixed design (had both
quantitative and qualitative components).

Meta-analysis: Proportion of participants who were able to correctly estimate the
energy content of alcoholic beverages

Eleven of the 14 studies reported the proportion of participants in the sample who
were able to correctly estimate the number of kilojoules or calories in an alcoholic
beverage. The results from these 11 studies, involving more than 11,000 participants,
were combined using meta-analysis in order to calculate a pooled proportion of
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participants who were able to correctly estimate the energy content of alcoholic
beverages.

Studies included in the meta-analysis used a self-report questionnaire format (e.g.,
“‘How many calories [in kilojoules or kcal] do you think are in a 125ml glass of red
wine?”). One study examined knowledge of the energy content of beer (Maynard et
al., 2018a), three studies examined knowledge of the energy content of wine
(Annunziata et al., 2015; Annunziata et al., 2016a; Annunziata et al., 2016b), and
seven studies examined knowledge of the energy content of a range of alcoholic
beverages (Alcohol concern, 2010; Bui et al., 2008 Pilot study; CSPI, 2003; Growth
from Knowledge group [GfK], 2014; Pabst et al., 2019; RSPH, 2014; Walker et al.,
2019b). In all studies, the volume of the beverage was specified*®.

The way in which participants could respond to the question varied across studies.
Four studies provided participants with response categories to choose from, where
only one category was deemed correct (e.g., ‘<60kcal’, ‘51-100kcal’, ‘101-150kcal’,
‘151-200kcal’, ‘201-250kcal’, ‘251-300kcal’, ‘>300kcal’, or ‘I don’t know’; GfK, 2014).
Three studies used a free-response format, where participants generated their own
estimates (Maynard et al., 2018a; Pabst et al., 2019; Walker et al., 2019b). However,
accuracy was defined differently across two of these studies; Maynard et al. (2018a)
defined estimates that were within 10% of the true value as accurate, whereas
Walker et al. (2019b) defined estimates that were within 15% of the true value as
accurate. The way accuracy was defined in the third study (Pabst et al., 2019) was
not reported. The remaining four studies did not report how participants could
respond to the question (Alcohol concern, 2010; Annunziata et al., 2016b; CSPI,
2003; RSPH, 2014).

Figure 2 shows a forest plot depicting the proportions and 95% confidence intervals
(CI) for each study included in the meta-analysis?°.

19 For studies that examined a range of beverages, specified volumes mainly differed across different
beverages, based on standard serving sizes (e.g., 12 oz for beer, 5 oz for wine, 1.5 oz for distilled
liquor), except for in GfK (2014), where all beverages (wine, beer, whiskey) were the same volume
(200mL).

20 Each square in the forest plot represents the proportion from one study, and the horizontal line
represents the CI of that proportion. The diamond represents the weighted average (pooled)
proportion across all studies. Statistics are also shown for each unique study, including the total
number of participants in the sample (Total N), and the proportion of participants who were able to
correctly estimate the energy content and the lower and upper limits of the 95% CI (Proportion (95%
CI).
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Study name Statistics for each study Proportion and 95% CI

Total N  Proportion (95% CI)

Alcohol concern (2010) 1000 0.16 (0.14-0.18) ™
Annunziata et al. (2015) 500 0.30(0.26-0.34) .
Annunziata et al. (2016) 300 0.20(0.16-0.25) -
Annunziata et al. (2016b) 1016 0.28 (0.25-0.31) m
Bui et al. (2008) Pilot study 58 0.21(0.12-0.33) —
CSPI (2003) 550 0.16 (0.13-0.19) -

GFK (2014) 5395 0.15(0.14-0.16) =
Maynard et al. (2018) — controls 132 0.11 (0.06-0.17) -
Pabst et al. (2019) 21 0.24 (0.10-0.46) ——
RSPH (2014) 2117 0.30 (0.28-0.32) [ ]
Walker et al. (2019b) - control 154 0.03 (0.01-0.08) |
Random effects model 11243 0.18 (0.14-0.24) -
Heterogeneity: Q = 318.82, = 96.86, p = 0.00 0.00 0.25 0.50 0.25 1.00

Proportion accurate

Figure 2: Forest plot showing proportions and 95% Cls for studies that
reported the proportion of participants in the sample who were able to
correctly estimate the energy content of alcoholic beverages.

As shown in Figure 2, the pooled proportion was 0.18 (95% CI: 0.14-0.24). Thus,
based on a total combined sample of 11,243 participants from 11 studies, only a
minority (18%) were able to correctly estimate the energy content of alcoholic
beverages. However, most studies did not use representative samples of the
population, and only one study used participants from New Zealand (Walker et al.,
2019b). The remaining studies used participants from the UK (Alcohol concern, 2010;
Maynard et al., 2018a; RSPH, 2014), USA (Bui et al., 2008 Pilot study; CSPI, 2003),
Germany (Pabst et al., 2019), Italy (Annunziata et al., 2016a), wider Europe
(Annunziata et al., 2015; GfK, 2014), or both wider Europe and the USA (Annunziata
et al., 2016b); none used participants from Australia. Therefore caution should be
taken when generalising these findings to Australian/New Zealand populations.

Leave-one-out analyses showed that the pooled proportion was not largely affected
by the inclusion of any one study (re-calculated pooled proportions ranged from 0.17
to 0.20).

As shown in Figure 2, there was some variation in the size of the proportions across
studies. That is, proportions ranged from 0.03 to 0.30. Heterogeneity statistics
confirmed that there was significant variability in proportions across studies; the 12
value (96.86) indicates that virtually all of the difference in results between the
studies was not due to chance, rather due to other unexplained factors. However,
proportions were still consistently low (i.e., 0.30 or below), and therefore the
imprecision and inconsistency do not undermine confidence in the overall conclusion
that knowledge of the actual energy content of alcoholic beverages is low.

Three studies reported proportions for separate subgroups of participants.
Annunziata et al. (2016b; low quality) found that the prevalence of correct energy
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content estimates of wine was lowest among Italian participants (followed by the USA
participants, followed by Spanish participants), and highest among French
participants. However, the prevalence of correct estimates was still consistently low
across all countries (range: 0.22-0.36). Annunziata et al. (2016a; low quality) also
found a similar pattern among Italian, Spanish and French participants. Additionally,
RSPH (2014; low quality) reported that, although women were less likely than men to
state that they did not know the number of calories in a large glass of wine or in a pint
of beer, there was little difference in the number of men and women who correctly
identified the calorie content.

All but two studies (Alcohol Concern, 2010; RSPH, 2014) reported on the direction of
inaccuracy (i.e., whether participants tended to underestimate or overestimate the
absolute energy content of alcoholic beverages). The direction of inaccuracy is
important to consider because this may influence how consumers behave in
response to energy labelling. For example, if a consumer discovers that they were
previously overestimating the energy content of an alcoholic beverage, then viewing
the correct energy content information may cause them to increase their
consumption of that alcoholic beverage (see the Findings section on ‘Effects of
energy content information on consumer behaviour and understanding’ for further
review and discussion).

The reported direction of inaccuracy varied across studies. However, it is difficult to
determine the direction of inaccuracy as most studies did not use balanced response
categories. For example, GfK (2014; low quality) asked participants to estimate the
amount of calories in a 100mL glass of white wine by selecting one of the following
categories: ‘<b0kcal’, ‘51-100kcal’, ‘101-150kcal’, ‘151-200kcal’, ‘201-250kcal’, ‘251-
300kcal’, >300kcal’, or ‘l don’t know.” The correct answer was ’51-100kcal’, and
therefore the majority of the response categories consisted of values that were higher
than the correct amount. The finding that most participants overestimated the calorie
content of the glass of wine may therefore be explained by the fact that participants
were more likely to select a response category that had a higher value than the
correct amount due to chance.

Only four studies reported on the direction of inaccuracy that was not biased by the
response categories (Bui et al., 2008 Pilot Study; Maynard et al., 2018a; Pabst et al.,
2019; Walker et al., 2019b). Both Bui et al. (2008 Pilot study; low quality) and
Maynard et al. (2018a; high quality) reported that the majority of participants
overestimated the energy content of beer. Additionally, Pabst et al. (2019; medium
quality) reported that most participants overestimated the energy content of white
wine, red wine, beer, and gin and tonic. In contrast, Bui et al. found that the majority

Energy labelling of alcoholic beverages
2021 24




Food Standards Australia New Zealand

of participants underestimated the energy content of light beer?!. Walker et al.
(2019b; high quality) also found that participants tended to underestimate the energy
content of alcoholic beverages. Participants in Walker et al. (2019b) were asked to
estimate the energy content of one type of alcoholic beverage, however the type of
beverage varied among participants (depending on what they had previously
selected as their preferred type of drink out of wine, beer or spirits). Whether
participants tend to overestimate vs. underestimate the energy content may depend
on the type of alcoholic beverage for some individuals, however results were not
reported separately for each type of alcoholic beverage in Walker et al. (2019b).

Narrative synthesis of additional studies that assessed participants’ energy estimates
of alcoholic beverages

The remaining three studies (Lloyd-Richardson et al., 2008; Maynard et al., 2018b,
Study 1; Walker et al., 2019a) were not included in the meta-analysis because they
did not report the proportion of participants who were able to correctly estimate the
absolute energy content of alcoholic beverages. Rather, these studies reported
whether the majority were able to provide correct estimates (i.e., without providing
exact proportions), or used different measures relevant to consumer understanding
of the absolute energy content of alcoholic beverages. Additionally, two studies
included in the meta-analysis also reported on other measures relevant to
understanding of the absolute energy content (Bui et al., 2008 Pilot Study; Maynard
et al., 2018a). The results of these studies are consistent with the findings of the
meta-analysis, and are described below.

Maynard et al. (2018b, Study 1; low quality) conducted an online survey based on
adult drinkers living in the UK. As in the studies included in the meta-analysis,
participants were asked to estimate the number of calories in a range of alcoholic
beverages (with volumes specified): cider, beer, alcopops (i.e., Ready-To-Drink
alcoholic beverages; RTDs), wine, gin and tonic. The way in which participants could
answer the question was not reported, however the group mean calorie estimates
were reported for each beverage, indicating that a free-response format may have
been utilised. Participants were generally poor at estimating the calorie content,
which was consistently overestimated for all beverages (e.g., for beer: group mean
estimate = 260 kcal; correct amount = 180 kcal??).

Walker et al. (2019a; medium quality) conducted a qualitative focus-group study
based on New Zealand drinkers. At the start of the focus group, participants were
asked to estimate the energy content of five different alcoholic beverages (by filling in

21 In Bui et al. (2008, Pilot Study), participants estimated the calorie content for a range of different
alcoholic beverages, including light beer, regular beer, wine and distilled liquor. The majority of
participants overestimated (rather than underestimated) the energy content of regular beer, wine and
distilled liquor. However, the majority of the response categories overestimated the calorie content for
wine and distilled liquor, which is confounded with the direction of inaccuracy. Conversely, the majority
of the response categories underestimated the energy content of beer, and therefore the response
categories are not confounded with the direction of inaccuracy for beer. This was also the case for
light beer, as most participants underestimated the energy content of light beer, even though most
response categories overestimated the true energy value of light beer.

22 These are approximate values based on the bar graph provided in Maynard et al. (2018b, Study 1).
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a worksheet that had a free-response format). The different alcoholic beverages
were: a 330mL bottle of beer; a 125mL glass of red wine; a 375mL RTD; a 30mL
shot of spirits; and a 125mL glass of sparkling wine. Walker et al. (2019a) reported
that only some participants (proportion not reported) were able to provide good
estimates of the energy content of a glass of wine or a bottle of beer, and that these
participants incidentally had prior experiences of dieting or sports training.

In contrast to the studies described thus far (which objectively measured participants’
knowledge), three studies examined participants’ perceptions of their knowledge
regarding the absolute energy content of alcoholic beverages (Bui et al., 2008 Pilot
Study; Lloyd Richardson et al., 2008; Maynard et al., 2018a).

In a study based in the USA, Lloyd-Richardson et al. (2008; low quality) asked
undergraduate college students whether they knew how many calories were in the
alcoholic beverages they typically consumed. Among the students who reported
drinking in the past month (N = 206), the majority (65.7%) reported that they were
unaware of the calorie content of the alcoholic beverages they typically consume?3,
There was also no significant difference in proportions between participants who
were at a low risk of developing an alcohol use disorder vs. those who were at a
moderate risk.?* Additionally, participants in Maynard et al. (2018a; high quality)
generally reported that they are unaware of the number of calories in alcoholic
beverages (in response to the open-ended question: 'Do you have any other
comments about calorie labelling?").

Finally, in addition to objectively examining participants’ knowledge, Bui et al. (2008,
Pilot Study; low quality) also examined how confident participants were that their
calorie estimates were accurate (on a scale of 1 [not confident at all] to 7 [extremely
confident]). Participants’ level of confidence in their calorie estimates were
consistently low (as the mean ratings across the different alcoholic beverages ranged
from 2.60-3.41).

Summary

Findings from the meta-analysis and additional studies indicated that participants
were generally poor at estimating the absolute energy content of alcoholic beverages
(pooled proportion of participants with correct estimates = 18%). These findings are
also consistent with studies that assessed participants’ perceptions of their
knowledge, as participants generally reported that they did not know the calorie
content of alcoholic beverages and that they were not confident in their answers.

Few studies reported whether accuracy levels differed across different demographics
(such as differences in at-risk drinking patterns, gender or countries). There were no
differences in accuracy levels based on drinking patterns or gender. Although there
were some differences across different countries, correct estimates were still

23 Participants in Lloyd-Richardson et al.’s (2008) study rated their degree of knowledge using a Likert
scale, however, there was no description of the Likert scale provided in the paper.

24 Participants who scored equal to or greater than 8 on the AUDIT were classified as being at
moderate risk of developing an alcohol use disorder (see Saunders et al., 1993).
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consistently low. However, one study reported that some participants were able to
provide good estimates; these participants tended to have prior experiences of
dieting or sports training (Walker et al., 2019a).

Whether participants tended to underestimate or overestimate the absolute energy
content of alcoholic beverages was mixed. However, this conclusion is only based on
a small subset of the available studies, given that the majority used biased response
categories or did not report how participants could respond (and therefore this could
not be ruled out as a confound for most studies). The question of whether
participants tend to underestimate or overestimate the energy content of a particular
type of alcoholic beverage relative to another type of alcoholic beverage is further
reviewed below.

Are consumers able to correctly rank the energy content of different
alcoholic beverages?

Eight studies examined whether consumers are able to correctly rank the energy
content of different alcoholic beverages (see Table A3.2 in Appendix 3). Two
additional studies also examined whether consumers are able to correctly rank the
energy content of an alcoholic beverage and a non-alcoholic beverage or food. To
reiterate, participants in these 10 studies were not provided with energy content
information, as the aim of these studies was to examine participants’ general
knowledge regarding the energy content of alcoholic beverages. Half of the studies
were of low quality (5/10 = 50%), whereas the other half were either of medium (3/10
= 30%) or high (2/10 = 20%) quality. Only one study was based on a New Zealand
sample; no studies were based on an Australian sample. The type of alcoholic
beverages participants were required to rank in energy content differed across most
studies, therefore separate descriptions are provided below for most studies
(grouped by design). Eight studies used quantitative designs (surveys), whereas two
studies used qualitative designs (focus-group methodologies).

Quantitative studies

In four of the quantitative studies, participants were provided with a list of different
alcoholic beverages and were asked to select which one contains the most calories
(Annunziata et al., 2015; Annunziata et al., 2016a; Annunziata et al., 2016b; GfK,
2014). These studies found that most participants were unable to select the correct
answer, although there was some variability across different countries.

In Annunziata et al. (2016b; low quality), participants were provided with the following
list of options: a 125mL glass of wine; a 330ml mug of beer, an alcopop, a 40mL shot
of grappa (a type of Italian brandy). Only 34% of participants from both Italy and the
USA selected the correct answer (an alcopop). The most common answer from USA
participants was instead a 330mL mug of beer (48%), and a similar percentage of
Italian participants selected the mug of beer (compared to the percentage of Italian
participants that selected the alcopop). Italian and USA participants therefore
overestimated the calorie content of beer relative to an alcopop. In contrast, the
majority of French and Spanish participants correctly selected the alcopop (58% and
68%, respectively). Annunziata et al. (2015) conducted the same study (although
only using Italian, French and Spanish participants) and found similar results, as did
Annunziata et al. (2016a) who only used Italian participants.
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In GfK (2014; low quality), participants were also provided with a list of different
alcoholic (and non-alcoholic) beverages, however, in contrast to the above studies,
the volume of the different beverages was the same. Participants were asked to
select which of the following contained the most calories for the same volume: freshly
squeezed orange juice; alcohol-free beer (less than 1% alcohol); regular beer
(between 4.5% and 5.5% alcohol); wine (red or white wine); spirits (e.g. whiskey,
vodka, gin, rum); Not sure. Overall, only 30% of participants correctly selected spirits
(50% selected the wrong answer; 18% selected ‘not sure’), indicating that most
participants underestimated the relative calorie content of spirits. Participants in this
study were from Germany, Poland, Denmark, the Netherlands, Spain and the UK; the
percentage of participants selecting the correct answer was similarly low across all
countries, except for Spain (where the majority [63%] selected the correct answer).

Consistent with Annunziata et al. (2016b), a fifth quantitative study (CSPI, 2003; low
quality) found evidence to suggest that USA participants may overestimate the
calorie content of beer relative to alcopops, as 41% of participants in this study
incorrectly thought that alcopops contain the same number or fewer calories than
beer. However, this study was rated as being of low quality due to an absence of
methodological information. This study also did not report what the remaining 59% of
participants thought, therefore it is unclear whether the 41% represents the most
prevalent response from the sample.

The sixth quantitative study provided UK and French participants with a list of
different alcoholic beverages (Barber et al., 2016; Study 3; medium quality). However
in this study, participants were asked to select the beverage that is most likely to
promote weight gain (out of: red wine; white wine; beer; cider; clear spirits [gin,
vodka]; dark spirits [whiskey, rum]; alcopops [Smirnoff ice]; energy drinks [red bull];
all of the above). The most prevalent response among participants was either ‘beer’
(for all male participants [40-53%] and for the French female participants [46%]) or
‘all of them’ (for the UK female participants [40%]). Consistent with the above studies,
these findings indicate that participants did not have a good understanding of the
relative energy contributions of different alcoholic beverages.

The final two quantitative studies provided participants with statements that
compared the energy content of an alcoholic beverage to the energy content of food
(Winstock et al., 2020) or a non-alcoholic beverage (Isted et al., 2015).

In a study by Isted et al. (2015; high quality), UK participants were instructed to
respond ‘True’ or ‘False’ to the statement: “A can of regular coke has more calories
than a pint of beer.” Approximately half (51%) of the participants incorrectly believed
that a can of regular coke has more calories than a pint of beer. There was also no
significant difference in proportions between participants who were at risk of
developing an alcohol use disorder versus those who were not at risk?°.

In Winstock et al. (2020), participants were provided with the statement “A bottle of
wine or 6 bottles of beer contain as many calories as a burger and fries”, and were
asked if this information was new to them (Yes or No). Approximately 36% of

25 Participants who scored equal to or greater than 5 on the AUDIT-C were classified as at risk of an
alcohol use disorder (Dawson et al., 2005).
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participants stated that the information was new to them, suggesting that they
previously did not know this information. Males, those under 25 years of age, and
those who were at a low risk of developing an alcohol use disorder (vs. those who
were at a high risk, as measured by the AUDIT) were more likely to say that the
information was new, although proportions were still similarly low. However, in
contrast to Isted et al. (2015), participants in Winstock et al. (2020) were not asked if
the statement was true or false. Rather, it was implied that the information was true,
and participants’ responses may therefore have been prone to social-desirability bias
(where participants may have changed their responses in order to appear more
knowledgeable)?®. It is therefore possible that the proportion of participants reporting
that the information was new is underestimated in this study. Additionally,
participants were recruited from an international annual web survey of people who
use licit and/or illicit psychoactive drugs, therefore caution is warranted when
generalising these results to other populations.

Qualitative studies

As previously described, Walker et al. (2019a; medium quality) conducted a
qualitative focus-group study based on New Zealand drinkers. At the start of the
focus group, participants were asked to estimate the energy content of five different
alcoholic beverages (a 330mL bottle of beer; a 125mL glass of red wine; a 375mL
RTD; a 30mL shot of spirits; and a 125mL glass of sparkling wine). Some focus
groups specified the number of kilojoules/calories for each beverage, however, some
of the focus groups decided to rank the energy content of the different alcoholic
beverages by writing ‘less’ or ‘more’ or ‘much more’. Walker et al. (2019a) reported
that participants consistently underestimated the relative energy content of a serving
of red wine, and overestimated the relative energy content of a bottle of beer. Walker
et al. (2019a) suggested that these findings may be explained by the additional
finding that participants tended to associate red wine with health benefits, and
associate beer with a “beer belly.”

Barber (2016, Study 2; high quality) also conducted a qualitative focus-group study
based on UK and French participants. The focus groups were conducted across
three regions in each country (Paris, Toulouse and Lyon in France and London,
Manchester and Cardiff in the UK). Participants were asked to rate the healthiness of
24 different types of alcoholic beverages from unhealthy to healthy, and to explain
how these values of healthiness were assessed. Some patrticipants (those from the
UK and Paris) mentioned calories and dieting; all of these participants perceived
beer, cocktails and mixers in spirit mixer drinks as the most calorific. The UK
participants perceived vodka as the least calorific. Although participants were not
asked about particular volumes of the alcoholic beverages, it was clear that
participants generally underestimated the absolute calorie content of vodka
(consistent with GfK, 2014), as participants made comments such as: “obviously
vodka is calorie-less isn’t it so if you just drink straight vodka...”. In contrast,
participants from Paris perceived red wine as the least calorific.

26 See Krumpal (2013) for a review on social desirability bias in surveys.
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Summary

The above studies found that, using their general knowledge, participants were
generally unable to correctly rank the energy content of different alcoholic beverages.
Participants tended to underestimate the relative energy content of wine and spirits,
and overestimate the relative energy content of beer. It is therefore likely that, in the
absence of accurate energy content information, participants would be unable to
make informed choices among different alcoholic beverages based on the energy
content.

It is possible that participants were unable to correctly rank the energy content of
different alcoholic beverages because they did not understand that the energy

content is related to the alcohol content of alcoholic beverages. Whether there is
sufficient evidence to support this hypothesis is reviewed in the next subsection.

Do consumers understand that the main source of energy in most
alcoholic beverages comes from the alcohol itself?

Five studies examined whether consumers understand that the alcohol itself is the
main source of energy in most alcoholic beverages (see Table A3.2 in Appendix 3).
To reiterate, participants in these five studies were not provided with energy content
information, as the aim of these studies was to examine participants’ general
knowledge regarding the energy content of alcoholic beverages. Two studies were of
low quality and three studies were of medium quality. Three of these studies were
based on Australian (n = 2) or New Zealand (n = 1) samples. One study used a
qualitative design (a focus-group), whereas the remaining studies used a quantitative
design (surveys).

Bazzani et al. (2020; medium quality) conducted an online survey based on red wine
consumers living in Italy. Participants were instructed to respond ‘True’, ‘False’, or
‘Don’t Know’ to the statement: “The amount of calories in wine is proportional to the
alcohol percentage.” Just under half of the participants (48.56%) correctly responded
‘“True’; 51.44% either responded ‘False’ (20.86%) or ‘Don’t Know’ (30.58%).

Consistent with Bazzani et al. (2020), an Australian-based survey also found
evidence to suggest that consumers do not understand that the amount of calories in
beer is proportional to the alcohol percentage (Victoria Health Promotion Foundation,
2010; low quality). Participants in this study were low-carbohydrate beer consumers.
When asked which beer they would consume to avoid weight gain, 87% reported
they would choose low-carb beer over light, mid or full alcohol strength beer. Of the
reasons why consumers choose to drink low-carb beer, the main reasons were that it
is less bloating, less fattening, has less kilojoules (calories) and is healthier. These
results indicate that low-carb beer consumers may mistakenly perceive
carbohydrates as the main source of energy in beer, given that participants chose to
drink low-carb beer over other types of beers (including light alcohol strength beer)
because they mistakenly believed it to have less kilojoules and to be less fattening.

A qualitative focus-group study based on New Zealand drinkers also found that
participants were not aware that the main source of energy in wine, beer and spirits
was the alcohol itself (Walker et al., 2019a; medium quality). When asked where the
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energy content in these alcoholic beverages comes from, participants tended to
focus on sugar.

Consistent with Walker et al. (2019a), two quantitative studies found that participants
incorrectly perceived sugar as higher in calories than alcohol (Patterson et al., 2012;
Worsley, 2011). In Patterson et al. (2012; medium quality), UK adults were instructed
to rank the following nutrients by calorie content: Fat, carbohydrates, sugar,
aspartame, saturated fat, protein, alcohol, salt. Patterson et al. (2012) found that
sugar was on average rated as more calorific than alcohol. Similarly, in a study
based on Australian adults (Worsley, 2011; low quality), participants were asked:
'‘Which one of the following has the most kilojoules (i.e. calories, energy) for the same
weight?' The response options were: Sugar, carbohydrate, dietary fibre, fat, alcohol.
Responses were mixed, however the most prevalent response was sugar (27.2%)2’.

Summary

The above studies found that participants were generally unaware that the main
source of energy in most alcoholic beverages (such as wine, beer and spirits) comes
from the alcohol itself. Rather, one New Zealand-based study found that participants
tended to focus on sugar as a main source of energy in these alcoholic beverages,
and two additional studies found that participants perceived sugar as being higher in
energy than alcohol in general. One study also indicated that low-carb beer drinkers
may mistakenly perceive carbohydrates as the main source of energy in beer, given
that participants chose low-carb beer over other types of beers (including light
alcohol strength beer) because they mistakenly believed it to have less kilojoules and
to be less fattening (Victoria Health Promotion Foundation, 2010).

Summary

The majority of the studies described in this overall section were of low quality, and
only four studies were based on New Zealand (n = 2) or Australian (n = 2)
populations. However, general conclusions may be made based on the consistency
of the findings and the directness of measures, as in the previous section on
consumer value.

Taken together, the studies summarised across all subsections found that, based on
their general knowledge, participants generally have a poor understanding of the
energy content of alcoholic beverages.

Findings from the studies described in the first subsection showed that only a
minority of participants (pooled proportion = 18%) were able to correctly estimate the
number of kilojoules or calories in alcoholic beverages using their general
knowledge. Additionally, participants generally self-reported that they did not know
the energy content of alcoholic beverages and that they were not confident in their
answers.

27 Prevalence of the other response categories in Worsley (2011): 22.9% Fat,; 20.2% Not sure; 14.4%
Alcohol; 12.7% Carbohydrate; 2.7% Dietary fibre.
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Findings from the second subsection also showed that participants were generally
unable to correctly rank the energy content of different alcoholic beverages using
their general knowledge. Rather, participants tended to underestimate the relative
energy content of wine and spirits, and overestimate the relative energy content of
beer.

Finally, findings from the third subsection showed that participants were generally
unaware that the main source of energy in most alcoholic beverages (such as wine,
beer and spirits) comes from the alcohol itself. Rather, participants tended to focus
on sugar or carbohydrates as a main source of energy. This is consistent with
findings from the previous subsection where participants were unable to accurately
rank the energy content of different alcoholic beverages, and, in particular, that the
energy content of spirits was relatively underestimated.

The overall finding that consumers are generally unable to correctly estimate the
energy content (i.e. number of kilojoules or calories) in alcoholic beverages using
their general knowledge is likely similar to that of food and non-alcoholic beverages
(e.g., Brindal et al., 2012; Pettigrew et al., 2013). However, where the two may differ
is that consumers generally understand that some foods are high in energy (Brindal
et al., 2012). In contrast, consumers may not understand that alcohol is high in
energy, as the evidence shows that consumers do not understand that alcohol is the
main source of energy in most alcoholic beverages.

Whether providing energy content information enhances consumer understanding of
the energy content of alcoholic beverages is further reviewed below.

Effects of energy content information on consumer
understanding and consumption/purchasing behaviours

Sixteen studies reported findings relevant to the effects of energy content information
on consumer understanding and/or consumption/purchasing behaviours. Five of the
16 studies used an experimental design, where the researchers examined the effect
of energy labelling (vs. no energy labelling) on consumers’ intentions to consume or
purchase an alcoholic beverage. Three of the five experimental studies also
examined the effect of energy labelling (vs. no energy labelling) on consumer
understanding of the energy content of alcoholic beverages. These findings
regarding consumer understanding are therefore reported in conjunction with the
behavioural findings where available.

The remaining 11 studies used quantitative (survey) designs (n = 7) or qualitative
(focus-group) designs (n = 4), where participants were asked whether they think
energy labelling would influence their consumption of alcoholic beverages. In four of
these studies, participants were not provided with any energy content information.
Whereas in seven of these studies, the participants were provided with energy labels
on alcoholic beverages, and were also asked questions regarding their perceptions
of the labels.

Although experimental designs are the most suitable type of study design to answer
guestions regarding cause and effect, non-experimental studies (i.e., the studies that
used quantitative cross-sectional designs or qualitative designs) were also included
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in the current section on consumer behaviour, given the limited number of available
experimental studies?®. In addition to being limited in number, the experimental
studies were also particularly limited in terms of the type of consumer behaviours that
were measured and in terms of the format in which the energy content information
was presented on the label to participants. That is, most experimental studies
examined the effect of energy labelling (in calorie/kilojoule numerical format) on
participants’ self-reported likelihood of purchasing or drinking an alcoholic beverage.
Few of these studies presented the energy content information on the label using
other formats (that were potentially more interpretable than just stating the
kilojoule/calorie content, e.g., stating the amount of exercise required to burn off the
energy content), or measured other relevant behaviours such as choice among
different types of alcoholic beverages. The inclusion of non-experimental designs
provided further insight into consumer perceptions and understanding regarding
other formats of energy content information, and the potential effects of this
information on other relevant behavioural measures. However, it is acknowledged
that non-experimental studies are limited in their ability to produce conclusions
regarding cause and effect. Given the strengths and limitations of both the
experimental and non-experimental studies, including both study types allowed a
more thorough assessment of the effects of energy content information on consumer
behaviour.

Each study is further described below (grouped by study design).
Experimental studies

The majority of the experimental studies (4/5) examined the effect of energy labelling
(vs. no energy labelling) on proxy (i.e., indirect) measures of behaviour (i.e.,
participants’ consumption/purchasing intentions or overall liking of the alcoholic
beverage). One study examined the effect of energy labelling on the amount of
alcohol consumed during a mock taste test. One study was low in quality, two studies
were medium in quality and two studies were high in quality. Only one study was
based on a New Zealand sample; no studies were based on an Australian sample.
Given the differing methodologies, each study is described separately below.

In a study based on USA consumers, Martinez et al. (2015, Study 2; medium quality)
investigated the effect of nutrition labels on self-reported future drinking intentions.
Participants were randomised to one of four labelling conditions: no nutritional
information; accurate nutritional information; nutritional information with increased
vitamin C; nutritional information with decreased calories. After viewing an image of
the label next to an image of a bottle of beer, participants reported their future
drinking intentions (as measured by a two-item scale assessing the number of drinks
participants intended to consume on a typical drinking day, and how often
participants planned to engage in heavy drinking). The nutrition labels had no
significant effect on participants’ future drinking intentions. However, the study did not

28 The decision to include non-experimental studies was made a priori (see Inclusion Criteria in
Appendix 1), as it was anticipated prior to the literature search commencing that there may be a
limited number of experimental studies available.
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examine participants’ understanding/perceptions of the labels, and the reduced
calorie content was unrealistically low (148 calories vs. 49 calories).

Hayward and McSweeney (2020; medium quality) investigated the effect of differing
calorie labels on Canadian consumers’ overall liking of rosé wines. Over the course
of four days, each participant tasted a range of rosé wine samples that differed in the
(fabricated) calorie content that was stated on the label: 15 calories (low); 100
calories (normal); 180 calories (high); 240 calories (highest); No calorie information.
Participants rated their overall liking of each wine following each tasting (on a scale
of 1 [‘'extremely dislike’] to 9 ['like extremely’]). The wine samples were presented in a
small wine glass with the label on the wine glass. Consistent with Martinez et al.
(2015, Study 2), there was no significant difference in participants’ overall liking
between the different calorie labelling conditions. However, the study did not examine
the effect of the labels on participants’ understanding/perceptions of the energy
content of the wines, or on participants’ actual consumption behaviours (rather, the
study only sought to investigate the effect of differing calorific values on consumers’
overall liking of an alcoholic beverage). It therefore remains unclear whether being
able to compare energy content information among different alcoholic beverages
would provide a sufficient context for consumers to be able to interpret the
information, and whether this in turn would affect consumer behaviour. It is also
unclear whether participants in this study registered the calorie information, as the
authors did not instruct participants to read the information, nor did they examine
whether participants were able to recall the information.

In a study based on New Zealand drinkers, Walker et al. (2019b; high quality)
investigated the effect of various energy labelling formats (vs. no energy labelling) on
consumers’ intentions to consume or purchase an alcoholic beverage. Participants
were randomly allocated to one of four labelling conditions: 1) NIP; 2) combined
(energy content + % alcohol content + standard drink information); 3) interpretive
(energy content presented in kilojoules and calories with the amount of exercise
required to burn off the shown energy); 4) no energy control (% alcohol content +
standard drink information only). After viewing an image of their preferred type of
alcoholic beverage (either wine, beer, or sprits) that had the label on the bottle,
participants reported their likely intentions of purchasing the product (on a scale of 0
[no chance/almost no chance] to 10 [certain/practically certain]), the number of
bottles they are likely to purchase each week, and their likely intentions of consuming
the product (on a scale of 0 to 10, as in the likelihood of purchasing measure).
Overall, participants in the NIP condition reported a significantly higher likelihood of
purchasing the product compared to participants in the control condition. Additionally,
Maori participants in the interpretive label condition reported a significantly higher
likelihood of purchasing the product compared to Maori participants in the control
condition (the interpretative label format had no significant effects for other
ethnicities?®). There was no significant difference in reported likely purchase between
the combined label condition vs. control. The authors suggested that the significant
effects found in the study may be explained by the additional finding that participants
perceived the NIP and interpretive energy labels as more expensive (and possibly
more desirable) than the control label. Conversely, there were no significant

29 Other ethnicities included Pacific and non- Maori/non-Pacific (New Zealand European or Asian).
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differences in reported likely consumption or in the number of drinks participants
were likely to purchase between any of the energy labelling conditions vs. the control
condition, including for the Maori participants (which is consistent with the studies
described thus far). However, heavy drinkers (who may be less motivated to reduce
their alcohol consumption compared to low or moderate drinkers e.g., see Maynard
et al., 2018a, as described in the ‘Consumer value’ section) were over-represented in
this study. Thus the findings of this study may not be generalisable to individuals who
use alcohol at a low to moderate level.

Walker et al. (2019b) also investigated the effect of the labelling conditions (vs. the
control condition) on participants’ energy estimates of the alcoholic beverages.
Participants in the labelling conditions were significantly more accurate in their
energy estimates than participants in the control condition (62-74% of participants in
the labelling conditions provided estimates that were within 10% of the correct value
[compared to 3% of participants in the control condition]). This finding indicates that
most participants in the labelling conditions were able to accurately recall (or relay)3°
the energy content information. However, participants may still have found it difficult
to interpret the energy content information in a meaningful way, as there were no
significant differences between the labelling conditions vs. the control condition
based on other, more subjective measures of understanding (perceived energy as
measured on a scale from ‘not very much’ to ‘a lot’, or healthiness perceptions as
measured on a scale from ‘healthy’ to ‘unhealthy’).

In contrast to the studies described thus far, Maynard et al. (2018a; high quality)
investigated the effect of calorie information (vs. no calorie information) on the
amount of alcohol consumed during a mock taste test within a laboratory setting.
Participants were recruited from a university within the UK. Those in the calorie
labelling condition received information regarding the calorie content of two identical
glasses of beer (both beers were 128 calories), whereas those in the control
condition did not receive any calorie information regarding the beers. The calorie
information was presented on a piece of paper.

Participants in Maynard et al. (2018a) were then instructed to taste and rate the
beers and report their future drinking intentions (as indicated by the number of half
pints they would hypothetically choose to consume within an evening). Consistent
with the findings of the other experimental studies, there was no significant difference
in the volume of beer consumed during the mock taste test or in participants’ future
drinking intentions between the two conditions. However, participants in the calorie
labelling condition were generally poor at recalling the calorie information (36.4%
accurately recalled the calorie content; 53% were within 15% of the true estimate) 32,
and therefore the authors concluded that participants may not have paid attention to
the information. Additionally, the instruction to taste the beers did not provide a

%0 |t is unclear whether participants generated their energy estimates while they were no longer
viewing the labels (in which case their estimates would reflect their ability to recall (or remember) the
information), or whether they generated their energy estimates while they were still viewing the labels
(in which case their estimates would reflect their ability to relay the information).

31 0% of participants in the control condition were able to provide correct estimates of the calorie
content (10.6% were within 15% of the true value).
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realistic measure of overall alcohol consumption, and the study did not
experimentally examine the effect of calorie information on other relevant behavioural
measures, such as participants’ choices between different types of alcoholic
beverages, or the number of beverages consumed over longer periods of time.
However, at the end of the experiment, participants were asked to self-report how
calorie information would influence their alcohol consumption (response options
were: not at all; drink less; switch to a lower calorie option; eat less before or during
drinking; eat less after drinking). The most prevalent response among the female
participants was ‘switch to a lower calorie option’ (over 40%), whereas the most
prevalent response among the male participants was ‘Not at all’ (over 60%).3?
However, responses were not compared between the calorie information group and
the control group.

Finally, in a study based on university students from the UK, Bui et al. (2008, Main
Study; low quality) investigated the effect of nutrition labelling (vs. no nutrition
labelling) on consumers’ intentions to consume an alcoholic beverage. All
participants viewed four types of alcoholic beverages (light beer, regular beer, wine
and distilled liquor). Participants in the serving facts condition saw a label on the back
of each alcoholic beverage that contained information on the alcohol content,
calories, carbohydrates, fat, and serving sizes. Participants in the control condition
saw a label without the nutritional information. All participants then rated whether the
information would increase or decrease the amount they would drink (on a scale of 1
[would decrease consumption level] to 9 [would increase consumption level]), for
each type of alcoholic beverage. In contrast to the studies described thus far, Bui et
al. (2008, Main Study) found that the nutritional information significantly increased
consumption intention levels for wine and distilled spirits. There was no significant
difference in consumption intention levels between the serving facts condition and
control condition for light beer or beer. The authors suggested that the beverage-
specific effects may be explained by the possibility that participants had previously
overestimated the calorie and/or carbohydrate content of wine and distilled liquor,
and therefore viewing the true values caused an increase in consumption level
intentions®3. However, this study is limited in that participants in the serving facts
condition also saw information on the (relatively low) carbohydrate and (zero) fat
contents of the beverages. Therefore it is unclear whether the calorie content caused

32 Prevalence of all response categories:

Males = over 60% 'not at all'; less than 30% 'drink less'; 20% 'switch to lower calorie option', less than
20% 'eat less before or during drinking'; less than 10% 'eat less after drinking.'

Females = just over 30% 'not at all'; 30% 'drink less'; over 40% 'switch to lower calorie option’, over
20% 'eat less before or during drinking'; over 10% 'eat less after drinking.'

Note that these are approximate percentages taken from the bar graph provided in the paper, and
responses were not reported separately for participants in the calorie information vs. control groups.

33 Consistent with this hypothesis, participants in the serving facts condition estimated significantly
lower calorie and carbohydrate contents for wine than those in the control group (on a scale of 1 [very
low] to 9 [very high]). Additionally, participants in the serving facts condition estimated a significantly
lower carbohydrate content for distilled liquor than those in the control group. There were no other
significant differences in calorie or carbohydrate estimates for any of the beverages between the two
groups, although fat content estimates were also significantly lower in the serving facts condition than
in the control condition for all alcoholic beverages.
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the increase in consumption intention levels®4. Additionally, the authors did not report
the mean consumption intention level ratings, therefore the extent to which the
nutritional information increased consumption intention levels is unclear.

Summary

Most experimental studies (4/5) found that energy content information had no effect
on participants’ future drinking intentions (or overall liking of the alcoholic beverage,
as measured by one study). Consistent with these indirect measures of consumption
behaviour, one high quality study also found that energy content information had no
effect on the amount of alcohol consumed during a mock taste test. In contrast to the
majority, one low quality study (Bui et al., 2008, Main Study) found that nutritional
information (which included energy content information) increased consumption
intention levels, however it is not possible to definitively conclude that this was
specifically caused by the energy content information (as opposed to the relatively
low carbohydrate and zero fat content levels that participants were also exposed to).

One study also assessed the effect of energy content information on participants’
purchasing behaviour. Walker et al. (2019b) found that an NIP significantly increased
participants’ likely intentions of purchasing an alcoholic beverage (compared to no
nutritional information). This same effect was also found for a more interpretive
energy label (that stated the amount of exercise required to burn off the energy
content), however this effect of the interpretive label was limited to Maori participants.
Walker et al. suggested that these findings may be explained by the additional finding
that participants viewed the NIP and interpretive energy labels as more expensive
and therefore possibly as more desirable. Conversely, Walker et al. found no effect of
the labels on participants’ likely consumption intentions, or on the number of drinks
they were likely to purchase.

However, the studies described in this section were limited in several respects.
Firstly, most studies only used proxy (i.e., indirect) measures of behaviour®®, and only
considered the effect of energy content information on participants’ overall
consumption of a single alcoholic beverage. It therefore remains unclear whether
energy content information has an effect on other relevant behaviours (such as
consumer choice among different types of alcoholic beverages, or the number of
drinks consumed over time).

Secondly, most studies presented energy content information in calorie or kilojoule
numerical format, and the information was only presented for a single alcoholic
beverage. It is possible that the participants in these studies were unable to interpret
the energy content information in a meaningful way; most studies either did not
examine participants’ perceptions/understanding of the labels, or only tested

34 However, Bui et al. (2008, Main Study) was still deemed eligible for inclusion in the current literature
review, given that results were still reported specifically in relation to consumer understanding of the
calorie content of alcoholic beverages.

35 Although intended alcohol consumption is correlated with actual alcohol consumption (Cooke et al.,
2016), it is well known that behavioural intentions do not always lead to actual behaviour change
(Sheeran & Webb, 2016).
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participants’ ability to recall or relay the information, which does not provide a
meaningful measure of consumer understanding. It therefore also remains unclear
whether providing participants with energy content information in another (non-
numerical) format, and/or for a range of different alcoholic beverages would provide a
sufficient context for consumers to be able to interpret the information, and whether
this in turn would affect consumer behaviour.

The non-experimental studies described below provided further insight into these
questions.

Non-experimental studies

Consistent with the experimental studies, three quantitative (survey) studies found
that participants did not believe that energy content information would influence their
consumption of alcoholic beverages (Alcohol Concern, 2010; HPA, 2017; Wright et
al., 2008). Participants in these three studies were not provided with energy content
information on- or off-label, and they were asked about the effects of alcohol energy
content information in general (i.e., not specifically in relation to labelling). In a survey
based on drinkers in Wales, Alcohol Concern (2010; low quality) found that only 48%
of participants agreed or strongly agreed that calorie content information would help
them regulate their drinking levels®®. Similarly, HPA (2017; high quality) found that
only 34% of New Zealand drinkers agreed that energy content information (in
calories or kilojoules) would influence how much they drink or what they choose to
drink.” Finally, in a survey based on USA consumers, Wright et al. (2008; medium
quality) found that participants generally rated calorie content as an unimportant
factor when choosing an alcoholic beverage (M = 2.32; on a scale of 1 [not important
at all] to 5 [extremely important]).

However, as noted above, participants were not provided with energy content
information in any of the above studies. Additionally, only one of these studies
(Alcohol Concern, 2010) examined participants’ understanding of energy content
information regarding alcoholic beverages, and found that in general participants had
a poor understanding (as over 80% of participants were unable to provide correct
calorie estimates for a standard pint of beer or a standard glass of wine; as
previously described in the Findings section on Consumer Understanding). It is
therefore unknown whether exposing the participants in these studies to energy
content information would have enhanced their understanding of the energy content
of alcoholic beverages, and in turn altered their views regarding the influence of the
information on their drinking behaviours. Similarly, in a study that used a qualitative
focus-group design, Barber et al. (2016, Study 2; high quality) found that the London-
based female participants were already avoiding certain types of alcoholic beverages
based on the energy content. However, their choices were often based on mistaken
perceptions (e.g., vodka was perceived as calorie-less). It is therefore possible that
providing those participants with correct energy content information may have

36 The prevalence of other responses were not reported in the paper, nor was the format in which
participants could respond.

37 Response options were: Strongly agree; Agree; Neither agree nor disagree; Disagree; Strongly
disagree; Don’'t know; Refuse to answer.
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allowed them to make more informed choices among different alcoholic beverages.
However, this was not examined in Barber et al. (2016, Study 2).

In contrast, seven additional studies did expose participants to energy content
information regarding alcoholic beverages, and examined their perceptions of the
labels as well as their beliefs regarding how the labels might influence their behaviour
(Kelley et al., 2015; Martinez et al., 2015 Study 3; Maynard et al., 2018b Study 1;
Pabst et al., 2019; Roderique-David et al., 2020 Study 2; Walker et al., 2019a;
Winstock et al., 2020).

Pabst et al. (2019; medium quality) conducted focus-group discussions with German
wine drinkers to examine consumers’ perceptions of nutrition labels on wine. All
participants were given bottles of wine that either had an NIP on the back label
(including energy content information in both kilojoules and calories) or no nutritional
information on the label. All participants stated that the energy labelling would not
cause them to reduce their wine consumption, mainly because they consider wine to
be a special treat. However, participants also stated that they found the energy
content information hard to interpret, and so they did not know what they should do
with the information.

Consistent with Pabst et al. (2019), Walker et al. (2019a; medium quality) also found
that New Zealand drinkers found energy content information difficult to interpret.
Participants in this focus-group study were p