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ABSTRACT

ARTICLE HISTORY

Health warning labels (HWLs) could reduce harmful consumption of food
(including non-alcoholic drinks) and alcoholic drinks. A systematic review
with meta-analysis using Cochrane methods was conducted to assess
the impact on selection (including hypothetical selection) or
consumption of food or alcoholic drink products displaying image-andtext (sometimes termed ‘pictorial’) and text-only HWLs. Fourteen
randomised controlled trials were included, three for alcohol, eleven for
food. For the primary outcomes, eleven studies measured selection and
one measured consumption (two measured only other secondary
outcomes). Meta-analysis of twelve comparisons from nine studies
(n=12,635) found HWLs reduced selection of the targeted product
compared with no HWL (RR=0.74 (95%CI 0.68–0.80)), with participants
26% less likely to choose a product displaying a HWL. A planned
subgroup analysis suggested a larger (although not statistically
signiﬁcant) eﬀect on selection of image-and-text HWLs (RR=0.65 (95%CI
0.54–0.80)) than text-only HWLs (RR=0.79 (95%CI 0.74–0.85)). These
ﬁndings suggest signiﬁcant potential for HWLs to reduce selection of
food and alcoholic drinks, but all experimental studies to date were
conducted in laboratory or online settings with outcomes assessed
immediately after a single exposure. Studies in ﬁeld and naturalistic
laboratory settings are needed to estimate the potential eﬀects of food
and alcohol HWLs.
Study registration: PROSPERO 2018 (registration number:
CRD42018106522).
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Introduction
The harmful consumption of food, alcoholic and non-alcoholic drinks (principally sugar-sweetened
beverages (SSBs)) are key preventable causes of non-communicable diseases including many
cancers, heart disease and type 2 diabetes (Rehm et al., 2018; Sheron & Gilmore, 2016; Te
Morenga et al., 2013). Reducing the signiﬁcant public health burden of harmful consumption and promoting healthy lifestyles are key objectives of global and national public health bodies.
Altering cues in the proximal (small-scale) environments where individuals select and purchase
products, often described as ‘choice architecture’ or ‘nudging’ interventions, has the potential to
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change harmful health-related behaviours (Cadario & Chandon, 2018; Hollands et al., 2013). One
potential intervention to inﬂuence and reduce the harmful consumption of these products at the
point of decision involves adding labels to product packaging, classed as an ‘Information’ intervention in the TIPPME typology for changing environments to change behaviour (Hollands et al., 2017).
These types of information-based choice architecture interventions can shape behaviour, with recent
systematic reviews showing their inﬂuence on selection and consumption of food and alcohol (Carter
et al., 2018). Nutritional labelling, particularly calorie labels displayed on food (Crockett et al., 2018;
Shangguan et al., 2019) and menus may also reduce energy purchased (Bleich et al., 2017). Health
warning labels (HWLs) are another type of label that could be applied across populations. While
their impact has been mainly studied in the context of tobacco (Brewer et al., 2016; Hammond,
2011), there is growing interest in their use for unhealthier foods and alcohol (Hollands et al.,
2011; Mantzari et al., 2018; Wigg & Staﬀord, 2016). The current review focuses on the impact on selection or consumption of HWLs as applied to food (including non-alcoholic drinks) and alcohol.
HWLs communicate information that describes the potential adverse health consequences of
excessive consumption of the product – such as an increased risk of disease – using an image with
accompanying text (image-and-text HWL), or text alone (text-only HWL). Currently, 118 countries
have adopted image-and-text (also known as ‘pictorial’ or ‘graphic’) HWLs on tobacco packaging, covering 58% of the world’s population (CCS, 2018). Evidence of their impact on smoking behaviours
suggests that warnings displayed as text alone or with images reduce smoking (Hammond, 2011;
Hammond et al., 2004). Compared to text-only HWLs, image-and-text HWLs are more eﬀective
(Hammond, 2011; Noar et al., 2016b). Strengthened warnings – deﬁned as improvements to textonly warnings, the implementation of images alongside text or improved image warnings – increase
perceived eﬀectiveness outcomes (Noar et al., 2017), increase knowledge (i.e., of health eﬀects) and
show associations with increased quit attempts and decreased cigarette consumption (Noar et al.,
2016a). The speciﬁc mechanisms through which HWLs change behaviour are unclear and warrant
further research. A recent analysis of potential mechanisms underlying tobacco HWLs identiﬁed a
number of mediators, including the elicitation of self-reported negative aﬀect (i.e., fear, disgust), thinking about the warning and harms of smoking, and increased attention (Brewer et al., 2019). HWLs that
generate negative emotions – such as fear, disgust and worry – increase the likelihood of quit attempts
(Cho et al., 2018), lead to higher risk perceptions and stronger intentions to quit (Kees et al., 2010).
These eﬀects have been observed across socioeconomic groups suggesting HWLs are promising
population-level interventions that would not increase health inequalities (Cantrell et al., 2013).
Given this evidence, the use of HWLs on other health-damaging products, speciﬁcally alcohol and
foods high in fat, sugar and salt, has been proposed (Pomeranz et al., 2018; Smith & Al-Hamdani,
2017). A number of US states – including California, Baltimore and New York – have proposed the
use of HWLs on sugary drinks (AHA, 2016). Many countries are enhancing front of pack food labelling,
such as Chile (Reyes et al., 2019). There are also calls from public health bodies for improved labelling,
including health warnings, on alcohol packaging (RSPH, 2017). It is unclear, however, whether their
eﬀectiveness extends beyond tobacco. Evidence of the impact of HWLs on the selection or consumption of food and alcohol is more limited. Initial evidence suggests that placing these labels on such
products is relatively acceptable to the public (Gollust et al., 2014; Mantzari et al., 2018; Reynolds et al.,
2019), which increases the likelihood of their implementation (Cullerton et al., 2016). Assessment of
underlying mechanisms for food and alcohol HWLs is also largely absent. One of the few laboratory
studies found that presenting aversive images of potential health consequences with snack foods
impacted implicit and explicit attitudes towards those products and mediated reduced preferences
for unhealthy snacks in choice tasks (Hollands & Marteau, 2016). While several studies have evaluated
the impact of HWLs – including graphic and aversive image labels – on selection and consumption of
food and alcohol (Billich et al., 2018; Mantzari et al., 2018; Staﬀord & Salmon, 2017), this evidence has
yet to be quantitatively synthesised and appraised to enable a robust estimate of likely eﬀects on
these outcomes. There is one narrative synthesis of studies of HWLs on alcohol, but this mainly
focused on non-behavioural outcomes, including attitudes and believability (Hassan & Shiu, 2018).
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The primary aim of the current review is to estimate the impact of image-and-text or text-only
HWLs, placed on product packaging, on selection (including purchasing) and consumption of food
(including non-alcoholic drinks) and alcohol. A secondary aim is to estimate the impact of these
HWLs on cognitive and emotional outcomes.

Methods
A protocol was developed, following the PRISMA guidelines (Moher et al., 2009) and Cochrane
methods described in the Cochrane Handbook for Systematic Reviews (Higgins et al., 2019). This
was registered on the PROSPERO international Prospective Register of Systematic Reviews database
in advance of the review being conducted (registration number CRD42018106522).

Criteria for inclusion in the review
Types of studies
Studies were required to be randomised controlled trials or quasi-randomised controlled trials i.e.,
controlled trials with a non-random method of allocation to study group such as alternation or by
date of birth, with either between-subjects (parallel group) or within-subjects (cross-over) designs.
Studies were required to compare at least two groups, one group comprising participants exposed
to a HWL placed on food (including non-alcoholic drinks) or alcoholic drinks, and one group
exposed to no label or any other non-health-related information, such as a barcode label. Studies
were classiﬁed into one of three groups: i. online (web-based), ii. laboratory (attending in person
in an artiﬁcial or naturalistic laboratory) or iii. ﬁeld studies (attending in person in a ‘real-life’
setting). The distinction between online and laboratory settings was based on existing deﬁnitions
of online studies (Finley & Penningroth, 2015).

Types of participants
Adults or children consuming products or selecting products for themselves, or selecting products on
behalf of someone else, such as adults selecting for children.

Type of health warning label
HWLs were deﬁned as labels containing an image accompanied by text (image-and-text HWL), or text
alone (text-only HWL), describing one or more adverse health consequences to an individual or to
others of consuming food (including non-alcoholic drinks) and alcohol. If the label displayed an
image, it was required to contain a photographic or pictorial representation of the human body’s
structure, anatomy or pathology and be accompanied by text describing the represented health consequence(s). Only studies that included labels that were placed on the product packaging were
included.

Types of outcomes
Primary outcomes. Eligible outcomes were those assessing selection or purchasing of a product for
consumption (including hypothetical selection), or consumption. Hypothetical selection outcomes
were required to have a clear endpoint measured at the time of the behaviour being enacted,
such as hypothetically selecting a product for immediate consumption. If there were multiple selection outcomes, selection at the level of the product was used, rather than a volume-based measure of
nutrients or energy selected.

Secondary outcomes. Eligible outcomes were those assessing intention or motivation to change
selection or consumption of the target product, or negative emotional responses (including fear,
disgust, worry or discomfort). Where studies reported acceptability of HWLs, these data were
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extracted. This secondary outcome was the only outcome not speciﬁed in the protocol but was considered potentially informative to research and policy in this area.

Exclusion criteria
We excluded studies where HWLs were not placed directly on the product of interest, e.g., information-based cues placed at point of purchase such as on posters or ﬂyers, and those where
HWLs warned only of the product’s contents such as energy (kcal) or alcohol content (% alcohol
by volume).

Search strategy
An electronic search strategy was developed which included free-text terms based on the eligibility criteria e.g., ‘warning’, ‘message’, ‘graphic’, ‘label’, ‘drink’, ‘eat’, ‘snack’, ‘alcohol’, and, where
possible, controlled vocabulary (e.g., MeSH) terms. The search was initially developed for
MEDLINE (OvidSP In-Process 1946 to 16th September 2019). The search strategy was then
adapted for the following databases: Embase (OvidSP) (1980 to 16th September 2019), PsycINFO
(EBSCO) (1806 to 16th September 2019), Cochrane Central Register of Controlled Trials
(CENTRAL) (1992 to 16th September 2019), Science Citation Index Expanded (Web of Science)
(1900 to 16th September 2019), Social Sciences Citation Index (Web of Science) (1956 to 16th
September 2019), Conference Proceedings Citation Index – Science (Web of Science) (1990 to
16th September 2019), Conference Proceedings Citation Index – Social Science & Humanities
(Web of Science) (1990 to 16th September 2019) and PsyArXiv (7th October 2019) (see Supplementary material 3 for all searches). The search was limited to reports in the English
language. There was no restriction on publication date. On two separate occasions (most
recent search: 9th October 2019) the reference lists of all eligible study reports were searched
and forward citation tracking conducted (using Google Scholar) to identify further eligible
studies or study reports. For the grey literature, in addition to the aforementioned Web of
Science searches of two Conference Proceedings databases, we conducted a search in PsyArXiv
(a repository of preprint articles from the psychological sciences), which closely mapped onto
terms used in the main search strategy.

Study selection
All records retrieved by the electronic searches were exported to a reference manager (Endnote X8)
to facilitate screening. Duplicates were removed and abstracts were screened against the eligibility
criteria by two reviewer authors, working independently. Title and abstract records were coded as
provisionally eligible or excluded. Any disagreements in the coding of the title and abstract
records were identiﬁed and resolved by discussion to reach a consensus between the two review
authors, with a third author acting as arbiter if consensus was not reached.
Full-text reports were obtained for all records coded as ‘provisionally eligible’. Screening of fulltext study reports was undertaken by two review authors working independently. Full-text study
reports were coded as ‘eligible’ or ‘excluded’, with the reasons for exclusion recorded. Any disagreements in the coding of the full-text records was identiﬁed and resolved by discussion to reach a consensus between the two review authors, with a third author acting as arbiter if consensus was not
reached. A PRISMA ﬂow diagram (Moher et al., 2009) documented the ﬂow of records and studies
(see Figure 1).
Study characteristics and outcome data were extracted by two review authors working independently. Any discrepancies in the extracted data were identiﬁed and resolved by discussion to reach a
consensus between the two review authors. If they were unable to reach a consensus a third author
acted as arbiter. Study authors were contacted to obtain key unpublished primary outcome data.
A data extraction form was developed and the following key data were extracted from each
included study:
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Figure 1. PRISMA ﬂow diagram.
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Risk of bias
Risk of bias in the included studies was assessed for the primary outcomes using the Cochrane
‘Risk of bias 2.0’ tool for randomised trials (RoB 2.0) (Sterne et al., 2019). RoB 2.0 addresses ﬁve
speciﬁc domains: i. bias arising from the randomisation process; ii. bias due to deviations from
intended interventions; iii. bias due to missing outcome data; iv. bias in measurement of the
outcome; and, v. bias in selection of the reported result. The tool was applied to each included
study by two review authors working independently. Supporting information and judgements for
risk of bias was provided for each domain (low, high, some concerns). Where possible, this was
supported by verbatim text extracted from study reports. Any discrepancies in judgements of
risk of bias were identiﬁed and resolved by discussion between two review authors, with a
third author acting as arbiter for unresolved discrepancies. An overall summary ‘Risk of bias’ judgement (low, high, some concerns) for each study was derived based on the included domains.
The overall summary judgement for each study was determined by the highest risk of bias
level in any of the domains that were assessed. For example, a study was only considered to
have summary ‘low risk’ of bias if all domains were judged as ‘low risk’. If any one domain
was judged as ‘some concerns’, the overall summary was judged as ‘some concerns’, and
if any one domain was judged as ‘high risk’, the overall summary was judged as ‘high risk’ of
bias.
The risk of bias assessment was considered when determining the strength of results of the data
synthesis, in developing conclusions and any recommendations concerning the design and conduct
of future research.

Synthesis
A narrative synthesis of the included studies was conducted, presenting their major characteristics and results. Studies were judged to be suﬃciently similar in their characteristics given
our pre-speciﬁed eligibility criteria to enable data to be pooled statistically from studies for
which there was more than one comparison for the outcome. Meta-analyses were conducted
in Review Manager 5.3. Random-eﬀects meta-analysis was used to obtain a pooled eﬀect size
with 95% CIs, with a Relative Risk (RR) as the eﬀect size for dichotomous data (Mantel- Haenszel
method) and a Standardised Mean Diﬀerence (SMD) for continuous data (Inverse Variance
method). Random-eﬀects models were used due to expected heterogeneity in study characteristics such as settings and participants. For studies of multi-component interventions that
used factorial designs, providing each of the respective groups met our inclusion criteria and
there were no interactions between factors, we combined outcome data across groups to
capture the eﬀect attributable to the HWL comparison. Where there was evidence of an interaction between factors, studies were analysed using only outcome data from those groups
that represented the purest speciﬁc HWL comparison of interest to preclude possible
confounding.
For the single study using a within-subjects design (Temple et al., 2016) study results
were reported narratively, as insuﬃcient detail was provided by study authors to enable
inclusion in the meta-analysis, in line with Cochrane guidance (Becker & Balagtas, 1994; Higgins
et al., 2019).

Certainty of evidence
GRADE (Grading of Recommendations, Assessment, Development and Evaluations) framework
(Guyatt et al., 2011) was used to rate the certainty of each body of evidence relating to primary outcomes that were incorporated into meta-analyses, to indicate the conﬁdence that can be placed in
summary estimates of eﬀect. This is an assessment of the likelihood that the true eﬀect will not diﬀer
substantially from the estimated eﬀect. Within the GRADE approach, the certainty of a body of evidence for intervention eﬀects is assessed based on the design of the underlying studies and on a
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number of factors that can decrease or increase certainty. GRADE criteria for downgrading certainty
of evidence encompass study limitations, inconsistency, imprecision, indirectness, publication bias
and other considerations.

Results
Results of the search
The search strategy detected 6,364 unique records. Abstract and title screening identiﬁed 93 full-text
articles as potentially eligible for inclusion. Fifteen articles (which included 14 studies as two articles
reported the same study) met all inclusion criteria and were included in the review. Details are shown
in the PRISMA ﬂow diagram (Figure 1) (Moher et al., 2009).

Characteristics of included studies
Fourteen studies were included in the review, providing data from 13,725 participants (Acton &
Hammond, 2018; Ang et al., 2019; Billich et al., 2018; Bollard et al., 2016; Clarke et al., 2020a,
2020b; Grummon et al., 2019; Mantzari et al., 2018; Mantzari et al., 2020; Roberto et al., 2016;
Staﬀord & Salmon, 2017; Temple et al., 2016; VanEpps & Roberto, 2016; Wigg & Staﬀord, 2016). Six
of the studies were conducted in the UK (Clarke et al., 2020a, 2020b; Mantzari et al., 2018; Mantzari
et al., 2020; Staﬀord & Salmon, 2017; Wigg & Staﬀord, 2016), four in the US (Grummon et al., 2019;
Roberto et al., 2016; Temple et al., 2016; VanEpps & Roberto, 2016), one in Australia (Billich et al.,
2018), one in Canada (Acton & Hammond, 2018), one in Singapore (Ang et al., 2019) and one in
New Zealand (Bollard et al., 2016). Six of the studies targeted adults in the general population
(Ang et al., 2019; Billich et al., 2018; Clarke et al., 2020a, 2020b; Grummon et al., 2019; Mantzari
et al., 2020), one targeted university students (Wigg & Staﬀord, 2016), one targeted female university
students (Staﬀord & Salmon, 2017), three targeted adolescents and young adults (Acton & Hammond,
2018; Bollard et al., 2016; Temple et al., 2016), one targeted adolescents only (VanEpps & Roberto,
2016), and two targeted parents (Mantzari et al., 2018; Roberto et al., 2016). Two studies oversampled Hispanics and African Americans (Roberto et al., 2016; VanEpps & Roberto, 2016), stating
the reason as this group having the highest obesity prevalence in the US. All studies were conducted
in artiﬁcial settings: eight were conducted online, with participants completing the study via a webbased platform (Ang et al., 2019; Billich et al., 2018; Bollard et al., 2016; Clarke et al., 2020a, 2020b;
Mantzari et al., 2018; Roberto et al., 2016; VanEpps & Roberto, 2016), and six were conducted in laboratory settings, with participants attending study sessions in person (Acton & Hammond, 2018;
Grummon et al., 2019; Mantzari et al., 2020; Staﬀord & Salmon, 2017; Temple et al., 2016; Wigg &
Staﬀord, 2016). One of the laboratory studies was conducted in a naturalistic convenience store laboratory (Grummon et al., 2019). See Table 1 for full study characteristics.

Types of studies and interventions
All studies were individually randomised controlled trials. Thirteen studies used a between-subjects
design (Acton & Hammond, 2018; Ang et al., 2019; Billich et al., 2018; Bollard et al., 2016; Clarke et al.,
2020a, 2020b; Grummon et al., 2019; Mantzari et al., 2018; Mantzari et al., 2020; Roberto et al., 2016;
Staﬀord & Salmon, 2017; VanEpps & Roberto, 2016; Wigg & Staﬀord, 2016) and one used a within-subjects design (Temple et al., 2016). The majority of studies also compared other label groups (e.g.,
calorie labels, sugar content labels) in addition to HWLs. Thirteen studies had a ‘no label’ control condition and one study had a barcode image for the control condition (Grummon et al., 2019). Findings
from two studies were collapsed into two-group comparisons (i.e., HWL vs control). In these two
studies, four variations of a text-only HWL were collapsed into a two-group comparison of textonly HWL vs control (Roberto et al., 2016; VanEpps & Roberto, 2016). Two studies investigated

Table 1. Characteristics of Included Studies.
Author reference
and country

Design

Study
setting

Population

Product category

Between- Laboratory
Young Non-alcoholic drinks (SSBs)
Acton and
subjects RCT
adults 16
Hammond
+
(2018)
Canada
Ang et al. (2019) BetweenOnline Adults 21+ Food and non-alcoholic
Singapore
subjects RCT
drinks (SSBs and high-insugar food)

Billich et al.
(2018)
Australia

Betweensubjects RCT

Online

Bollard et al.
(2016)
New Zealand

Betweensubjects RCT

Online

Clarke et al.
(2020b)
UK

Betweensubjects RCT

Betweensubjects RCT

Online

Online

Non-alcoholic drinks (SSBs)

Text-only

Text-only

Text-only and
image-and-text

Adolescents Non-alcoholic drinks (SSBs) Text-only and
image-and-text
and young
adults 13–
24

Adults 18+ Alcoholic drinks (beer and
wine)

Content of label
‘WARNING: Drinking
beverages with added sugar
(s) contributes to obesity,
diabetes and tooth decay.’
‘HEALTH WARNING:
Consuming products with
added sugar(s) contributes
to obesity, diabetes, and
tooth decay.’

Comparisons included in
the review

Outcome measures

Duration

No label vs. text-only
HWL

Primary: Selection (selection of SSB
with purchase)

Immediate
(≤ one day)

No label vs. text-only
HWL

Primary: Selection (proportion of
Immediate
high in sugar products selected, with (≤ one day)
purchase)

Text-only HWL: ‘Warning:
No label vs. text-only
Primary: Selection (proportion of
Drinking drinks with added HWL vs. image-and-text participants selecting sugary drink)
sugar contributes to obesity,
HWL
type 2 diabetes and tooth
decay’.
Image-and-text HWL: The
addition of an image
showing rotting teeth.

Immediate
(≤ one day)

Text-only HWL: ‘WARNING: No label vs. text-only Secondary: Intention to purchase SSB
Drinking beverages with HWL vs. image-and-text
HWL
added sugar(s) contributes
to
obesity, diabetes, and tooth
decay’

Image & text HWL: The
addition of an image
showing tooth decay.
No label vs. text-only
Text-only and
Text-only HWL: ‘Excess
image-and-text calories cause [liver cancer, HWL vs. image-and-text
HWL
bowel cancer, breast cancer]’

Primary: Selection (proportion of
participants selecting alcoholic
beverage)
Secondary: Negative emotional
arousal, acceptability

No signiﬁcant eﬀect of
text-only HWL on
outcomes compared to
control condition
The proportion of high
in sugar products
selected was lower in
the text-only HWL
group compared to the
control arm
Compared to the
control group, the
image-and-text HWL,
text-only HWL, sugar
information and HSR
labels all signiﬁcantly
reduced selection of a
SSB in the choice
scenario. The
magnitude of eﬀect was
greatest for the imageand-text HWL
-

Immediate
(≤ one day)

Text-only and imageand-text HWLs
signiﬁcantly reduced
selection of alcoholic
drinks compared to no
label

Immediate
(≤ one day)

Text-only and imageand-text HWLs
signiﬁcantly reduced
selection of energydense snacks compared
to no label

(Continued )
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Image-and-text HWL: the
addition of an image
showing bowel cancer, liver
cancer, breast cancer
(diseased organs or surgery
scar)
No label vs. text-only
Primary: Selection (proportion of
Adults 18+ Food (energy-dense snacks) Text-only and
Text-only HWL: ‘Excess
image-and-text calories cause obesity, which HWL vs. image-and-text participants selecting energy-dense
HWL
snack)
causes [heart disease, bowel
Secondary: Negative emotional
cancer, type 2 diabetes]’
arousal, acceptability
Image-and-text HWL: the

Results (primary
outcomes)
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(2020a)
UK

Adults
18–35

Label type (i.e.,
text-only, imageand-text)

Author reference
and country

Design

Study
setting

Population

Product category

Between- Laboratory Adults 18+ Non-alcoholic drinks (SSBs)
subjects RCT

Mantzari et al.
(2018)
UK

Betweensubjects RCT

Mantzari et al.
(2020)
UK

Between- Laboratory
subjects RCT

Roberto et al.
(2016)
USA

Betweensubjects RCT

Online

Online

Parents
selecting
for children
age 11–16
Adults

Non-alcoholic
drinks (SSBs)

Comparisons included in
the review

Outcome measures

addition of an image
showing bowel cancer, heart
disease, type 2 diabetes
(diseased organs and
blinded eye)
‘WARNING. Beverages with Barcode label vs. textonly HWL
added sugar contribute to
tooth decay, diabetes, and
obesity’

Primary: Selection (selection of SSB
with purchase)
Secondary: Negative emotional
arousal, intentions to limit
consumption, acceptability
Image-and-text An image of rotting teeth No label vs. image-and- Primary: Selection (selection of SSB)
text HWL
Secondary: Negative emotional
alongside the caption ‘Excess
arousal, acceptability
sugar intake causes dental
decay’
Text-only

Non-alcoholic drinks (SSBs) Image-and-text

Primary Non-alcoholic drinks (SSBs)
caregiver of
child age
6–11

Content of label

Text-only

Duration

Results (primary
outcomes)

Immediate
(≤ one day)

Text-only HWLs reduced
SSB purchases

Immediate
(≤ one day)

Image-and-text HWLs
signiﬁcantly reduced
selection of SSBs
compared to control
labels
Addition of an imageand-text HWL or calorie
information label on
SSB packaging did not
reduce selection of SSBs
Caregivers who saw
SSBs with text-only
HWLs were signiﬁcantly
less likely to choose an
SSB relative to those
who saw calorie or no
labels on beverages

An image of rotting teeth No label vs. image-and- Primary: Selection (selection of SSB)
text HWL
alongside the caption ‘Excess
sugar consumption causes
dental decay’

Immediate
(≤ one day)

No label vs. 4 text-only
Primary:
4 HWL conditions:
HWLs combined
Selection (selection of SSB)
California label: ’drinking
Secondary: Acceptability, intentions
beverages with added sugar
to purchase
(s) contributes to obesity,
diabetes and tooth decay’;

Immediate
(≤ one day)

Weight gain label: ’drinking
beverages with added sugar
(s) contributes to weight
gain, diabetes and tooth
decay’
Preventable label: ’drinking
beverages with added sugar
(s) contributes to
preventable diseases like
obesity, diabetes and tooth
decay’

Between- Laboratory
Adults
Alcoholic drinks (alcopops) Text-only and
Staﬀord and
(students)
image-and-text
Salmon (2017) subjects RCT
UK

Type 2 diabetes label:
’drinking beverages with
added sugar (s) contributes
to obesity, type 2 diabetes
and tooth decay’
No label vs. text-only Primary: Consumption (consumption Immediate
Text-only HWL: ’alcohol
(≤ one day)
speed)
causes fatal liver cancer’ HWL vs. image-and-text
Secondary: Acceptability
HWL
Image-and-text HWL: The
addition of an image
showing a diseased liver.

Alcohol was
consumed at a faster
rate for those in the
control condition
compared to both the
image-and-text HWL
and text-only conditions
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Grummon et al.
(2019)
USA

Label type (i.e.,
text-only, imageand-text)

438

Table 1. Continued.

Temple (2016)
USA

WithinLaboratory
Young
Non-alcoholic drinks
subjects RCT
adults 15– (caﬀeinated energy drinks)
30

VanEpps and
BetweenRoberto (2016) subjects RCT
USA

Online

Adolescents Non-alcoholic drinks (SSBs)
12–18

Text-only

Text-only

Primary: Selection (selection of ED
Caﬀeine HWL: ’high levels of No label vs. text-only
HWL
with purchase)
caﬀeine intake can cause
headache, nausea, anxiety,
irregular heartbeat,
vomiting, and, in extreme
cases, death. Use caution
when consuming caﬀeine’
No label vs. 4 text-only Primary: Selection (selection of SSB)
4 HWL conditions:
HWLs combined
Secondary: Intentions to purchase,
California label: ’drinking
acceptability
beverages with added sugar
(s) contributes to obesity,
diabetes and tooth decay’

Immediate
(≤ one day)

The adolescent
population may be
sensitive to labelling,
but labelling would not
have an impact among
adult ED consumers

Immediate
(≤ one day)

Participants who saw
SSBs with text-only
HWLs were less likely to
hypothetically purchase
an SSB relative to those
who saw no labels, an
eﬀect that was
statistically signiﬁcant
for three of four label
conditions

Immediate (≤
one day)

-

Weight gain label: ’drinking
beverages with added sugar
(s) contributes to weight
gain, diabetes and tooth
decay’
Preventable label: ’drinking
beverages with added sugar
(s) contributes to
preventable diseases like
obesity, diabetes and tooth
decay’

Wigg and
Between- Laboratory
Adults
Alcoholic drinks (beer and
Staﬀord (2016) subjects RCT
(students)
wine)
UK

Text-only and
image-and-text

Secondary: Intention to quit;
negative emotional arousal (fear)
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SSBs = sugar-sweetened beverages; HWL = health warning label; RCT = randomised controlled trial.

Type 2 diabetes label:
’drinking beverages with
added sugar (s) contributes
to obesity, type 2 diabetes
and tooth decay’
Text-only HWL: ’alcohol
No label vs. text-only
causes fatal liver cancer’ HWL vs. image-and-text
HWL
Image-and-text HWL: The
addition of an image
showing a diseased liver.
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calorie labels in combination with HWLs (Clarke et al., 2020b; Mantzari et al., 2018). In one study, a
signiﬁcant interaction was reported between HWL and calorie information (Clarke et al., 2020b)
and in the other study there was evidence of a potential interaction between HWL and calorie conditions (Mantzari et al., 2018). For both of these studies, groups in which additional calorie information was added to the HWL were excluded and a two-group comparison (HWL vs no HWL) was
used in the analysis.
Five studies (Ang et al., 2019; Billich et al., 2018; Clarke et al., 2020b; Roberto et al., 2016; VanEpps &
Roberto, 2016) also investigated other health-related information label conditions – calorie only,
health star, sugar warning, image-only HWL – which were not eligible for inclusion in the analysis.
Three studies (Acton & Hammond, 2018; Bollard et al., 2016; Temple et al., 2016) also investigated
tax changes, pricing or plain packaging, in combination with HWL conditions. In two studies
(Acton & Hammond, 2018; Temple et al., 2016) these additional interventions were consistently
applied across HWL conditions, i.e., the additional interventions were included as within-subject
factors and participants in each HWL group completed each tax and price condition. In one study
(Bollard et al., 2016) these additional interventions were between-subject factors (tax and plain
packaging).

Target products
Nine of the fourteen studies targeted non-alcoholic drinks only (Acton & Hammond, 2018; Billich
et al., 2018; Bollard et al., 2016; Grummon et al., 2019; Mantzari et al., 2018; Mantzari et al., 2020;
Roberto et al., 2016; Temple et al., 2016; VanEpps & Roberto, 2016). Of these, eight targeted sugarsweetened beverages (Acton & Hammond, 2018; Billich et al., 2018; Bollard et al., 2016; Grummon
et al., 2019; Mantzari et al., 2018; Mantzari et al., 2020; Roberto et al., 2016; VanEpps & Roberto,
2016) and one targeted caﬀeinated energy drinks (Temple et al., 2016). One study targeted food products, speciﬁcally energy-dense snacks (Clarke et al., 2020b). One study targeted both food and nonalcoholic drinks (Ang et al., 2019). Three studies targeted alcohol products (Clarke et al., 2020a;
Staﬀord & Salmon, 2017; Wigg & Staﬀord, 2016).

Characteristics of the HWLs
Twelve of the studies investigated text-only labels (Acton & Hammond, 2018; Ang et al., 2019; Billich
et al., 2018; Bollard et al., 2016; Clarke et al., 2020a, 2020b; Grummon et al., 2019; Roberto et al., 2016;
Staﬀord & Salmon, 2017; Temple et al., 2016; VanEpps & Roberto, 2016; Wigg & Staﬀord, 2016), with
six of these also investigating image-and-text HWLs (Billich et al., 2018; Bollard et al., 2016; Clarke
et al., 2020a, 2020b; Staﬀord & Salmon, 2017; Wigg & Staﬀord, 2016). Two studies investigated
image-and-text HWLs only (Mantzari et al., 2018; Mantzari et al., 2020).
For sugar-sweetened beverages (Acton & Hammond, 2018; Ang et al., 2019; Billich et al., 2018;
Bollard et al., 2016; Grummon et al., 2019; Mantzari et al., 2018; Mantzari et al., 2020; Roberto et al.,
2016; VanEpps & Roberto, 2016) and sugary foods (Ang et al., 2019) the adverse health consequences
described in the text of the HWLs focussed on health risks associated with sugar consumption,
speciﬁcally obesity, diabetes (sometimes speciﬁed as Type 2) and tooth decay. For image-and-text
HWLs, the image depicted tooth decay (Billich et al., 2018; Bollard et al., 2016; Mantzari et al.,
2018; Mantzari et al., 2020). The text-only HWL on caﬀeinated drinks described short terms eﬀects
including headache, nausea, vomiting and long term eﬀects, including anxiety, irregular heartbeat
and in extreme cases, death (Temple et al., 2016). Alcohol text-only and image-and-text HWLs
described liver cancer (Clarke et al., 2020a; Staﬀord & Salmon, 2017; Wigg & Staﬀord, 2016), breast
and bowel cancers (Clarke et al., 2020a). Energy-dense snack image-and-text and text-only HWLs
focussed on heart disease, type 2 diabetes and bowel cancer (Clarke et al., 2020b). The text used
in labels is given in Table 1. Images used in each study are included in supplementary material (S4).
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In nine of the studies (Acton & Hammond, 2018; Bollard et al., 2016; Clarke et al., 2020a, 2020b;
Grummon et al., 2019; Mantzari et al., 2020; Staﬀord & Salmon, 2017; Temple et al., 2016; Wigg &
Staﬀord, 2016) the HWLs were displayed on the physical product or image of the product. In ﬁve
of the studies (Ang et al., 2019; Billich et al., 2018; Mantzari et al., 2018; Roberto et al., 2016;
VanEpps & Roberto, 2016) – all conducted in online settings – the HWLs were also displayed enlarged,
above, next to or below the product image, to ensure the HWL was large enough to view on a computer screen.

Outcome measures
Primary outcomes
Ten of the included studies measured product selection in which participants selected one or more
products i.e., a selection task in which one or more products were chosen out of a range of products,
including the target product and also alternative ‘healthier’ options (Acton & Hammond, 2018; Billich
et al., 2018; Clarke et al., 2020a, 2020b; Grummon et al., 2019; Mantzari et al., 2018; Mantzari et al.,
2020; Roberto et al., 2016; Temple et al., 2016; VanEpps & Roberto, 2016). One study measured selection as the proportion of unhealthy choices (Ang et al., 2019). Four of the eleven studies measuring
selection provided participants with money to spend (i.e., purchasing) (Acton & Hammond, 2018; Ang
et al., 2019; Grummon et al., 2019; Temple et al., 2016). One study measured speed of consumption of
alcohol (Staﬀord & Salmon, 2017), an outcome that might predict volume consumption. None of the
included studies measured volume of food or drink consumed.

Secondary outcomes
Six of the included studies with eligible primary outcomes also reported assessing eligible secondary outcomes (Clarke et al., 2020a, 2020b; Grummon et al., 2019; Mantzari et al., 2018;
Roberto et al., 2016; VanEpps & Roberto, 2016;) and two studies reported secondary outcomes
only (Bollard et al., 2016; Wigg & Staﬀord, 2016). Four studies (Clarke et al., 2020a, 2020b;
Grummon et al., 2019; Mantzari et al., 2018) measured negative emotional arousal. One study
measured fear arousal, a component of negative emotional arousal (Wigg & Staﬀord, 2016). Purchase or consumption intentions were measured in ﬁve studies (Bollard et al., 2016; Grummon
et al., 2019; Roberto et al., 2016; VanEpps & Roberto, 2016; Wigg & Staﬀord, 2016). Five studies
measured acceptability of HWLs (Clarke et al., 2020a, 2020b; Mantzari et al., 2018; Roberto et al.,
2016; VanEpps & Roberto, 2016).

Risk of bias assessment
For the overall summary risk of bias assessment for studies reporting primary outcomes, the majority
of studies were judged to be subject to signiﬁcant risk of bias i.e., categorised as some concerns for
the summary risk of bias (Sterne et al., 2019). For the majority of studies there was insuﬃcient information provided in the published articles in some domains to enable judgements for signalling questions other than ‘No information’. For example, many studies were judged to have risk of bias for
selective reporting of results, mainly due to not reporting pre-registered study protocols and analysis
plans. In addition, many of the lab-based studies did not provide suﬃcient information on participant
or researcher blinding or randomisation procedures. See Table 2 for RoB summary of articles, with
more detail on key elements provided in the Supplementary material (2). A link to the complete
set of extracted data can be found on the PROSPERO website (registration number:
CRD42018106522).
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Study
Ang et al. (2019)
Acton and
Hammond
(2018)
Billich et al. (2018)
Clarke et al.
(2020a)
Clarke et al.
(2020b)
Grummon et al.
(2019)
Mantzari et al.
(2018)
Mantzari et al.
(2020)
Roberto et al.
(2016)
Staﬀord and
Salmon (2017)
Temple et
al. (2016)
VanEpps and
Roberto (2016)

Bias arising from the
randomisation process

Bias due to deviations from
intended interventions

Bias due to missing
outcome data

Bias in measurement of
the outcome

Bias in selection of
the reported result

Overall risk of bias
(selection)

Low risk
Some concerns

Low risk
Low risk

Low risk
Low risk

Low risk
Some concerns

Some concerns
Some concerns

Some concerns
Some concerns

Some concerns
Low risk

Low risk
Low risk

Low risk
Low risk

Low risk
Low risk

Some concerns
Low risk

Some concerns
Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Low risk

Some concerns

Some concerns

Low risk

Low risk

Low risk

Some concerns

Some concerns

Some concerns

Low risk

Low risk

Low risk

Low risk

Some concerns

Some concerns

Some concerns

Low risk

Low risk

Some concerns

Some concerns

Some concerns

Some concerns

Low risk

Low risk

Some concerns

Some concerns

Low risk

Low risk

Low risk

Low risk

Some concerns

Some concerns

Overall risk of bias
(consumption)

Some concerns
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Table 2. Risk of Bias Summary for Included Studies.
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Eﬀects of interventions
Primary outcomes
Selection. Dichotomous data were used from nine studies (Acton & Hammond, 2018; Billich et al.,
2018; Clarke et al., 2020a, 2020b; Grummon et al., 2019; Mantzari et al., 2018; Mantzari et al., 2020;
Roberto et al., 2016; VanEpps & Roberto, 2016). All of these studies measured product selection in
which participants selected one product from a range of the targeted less healthy product and healthier alternatives. Pooled analysis of these data – comprising 12 comparisons from 9 studies (12,635
participants) – showed that HWLs had a large eﬀect on reducing selection of the less healthy product:
RR = 0.74 (95% CI, 0.68–0.80) (Figure 2). There was substantial statistical heterogeneity between
studies (I2 = 83%) with participants being 26% less likely to choose a product displaying a HWL.
One study was excluded from the pooled analysis as it provided insuﬃcient detail (Temple et al.,
2016), not reporting diﬀerences in selection between warning labels groups. A further study that
reported a selection outcome (Ang et al., 2019) used a continuous measure of selection and so
was not included in the meta-analysis of dichotomous data. This study reported a reduction in the
proportion of products that were high in sugar selected in the HWL group compared to the
control group (p < 0.05).

Figure 2. Forest plot of selection outcomes.

GRADE assessment. Using the GRADE framework, the certainty of the evidence for the selection
outcome was assessed as low meaning that including further studies is likely to change the estimate. The current evidence included in the meta-analysis was rated down by one level i.e.,
judged as having serious limitations because the majority of study-level estimates of this
eﬀect were judged to have signiﬁcant concerns for risk of bias. It was not rated down for imprecision, as the conﬁdence intervals were extremely narrow and did not include the possibility of a
meaningfully diﬀerent eﬀect, and the number of participants (sample size) incorporated into this
meta-analysis was very large, exceeding the number generated by a conventional sample size
calculation for a single adequately powered trial, powered conservatively to detect a small
eﬀect size. Although statistical heterogeneity was considerable, the evidence was not rated
down for inconsistency because eﬀect sizes were predominantly in a consistent direction, and
the meta-analysis result was driven by large studies with considerable overlap in their typically
precise eﬀects. The evidence was rated down once for indirectness because only a small number
of studies used HWLs applied to real products and there were no trials in ﬁeld settings. Finally,
the evidence was not rated down for other considerations including publication bias because
there was no clear evidence of such bias in addition to there being insuﬃcient studies to
conduct formal assessment.
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Subgroup analyses. Two pre-speciﬁed subgroup analyses were conducted concerning ﬁrst, HWL
type, and second, product type. There was a larger eﬀect on selection of image-and-text HWLs
(RR = 0.65 (95% CI, 0.54–0.80)) than text-only HWLs (RR = 0.79 (95% CI, 0.74–0.85)) (Figure 3) although
this diﬀerence was not statistically signiﬁcant (p = 0.08). Participants were 35% less likely to select a
product with an image-and-text HWL compared to no label, and 21% less likely to select a product
with a text-only HWL compared to no label. There were no diﬀerences in eﬀects (p = 0.80) by product
type: non-alcoholic drinks (RR = 0.75 (95% CI, 0.66–0.85)), food (RR = 0.67 (95% CI, 0.46–0.97)), alcoholic drinks (RR = 0.76 (95% CI, 0.70–0.84)) (Figure 4).
A third, exploratory, subgroup analysis was conducted to interrogate the considerable observed
heterogeneity (I2 = 83%) for the meta-analysis of the selection outcome. The visual pattern of
results strongly suggested that study setting may underlie this heterogeneity: two of the three
studies conducted in laboratory settings suggested no eﬀect of HWLs while those conducted
online reported substantial eﬀects favouring the intervention, all with RR point estimates between
0.34–0.91. This was formally assessed in a subgroup analysis, ﬁnding diﬀerential eﬀects (p = 0.01)
between studies conducted in online settings using images of products (RR = 0.70 (95% CI, 0.64–
0.77)), compared to laboratory settings using physical products (RR = 0.90 (95% CI, 0.76–1.07))
(Figure 5). Heterogeneity was considerably lower in the laboratory setting subgroup (I2 = 47%), heterogeneity remained high in the online setting subgroup (I2 = 86%), due to the inﬂated I2 resulting
from precise estimates linked to large sample sizes (Rücker et al., 2008).
Consumption. Meta-analysis was not possible as there was only one study assessing an index of consumption (Staﬀord & Salmon, 2017). This investigated the impact of image-and-text and text-only
labels on consumption speed, ﬁnding a statistically signiﬁcant eﬀect of HWL: consumption was
slower in the text-only and image-and-text HWL conditions vs. control (p < .001). There were no signiﬁcant diﬀerences between the two HWL conditions.
Secondary outcomes
Negative emotional arousal. Four studies (Clarke et al., 2020a, 2020b; Grummon et al., 2019; Mantzari et al., 2018) reported negative emotional arousal. One study measured fear arousal, a component of negative emotional arousal (Wigg & Staﬀord, 2016). One study measured arousal to

Figure 3. Forest plot of selection outcomes by HWL type.
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Figure 4. Forest plot of selection outcomes by product type.

image-and-text HWLs only on sugar-sweetened beverages (Mantzari et al., 2018) and four studies to
text-only and image-and-text HWLs on alcohol and energy-dense food products (Clarke et al., 2020a,
2020b; Grummon et al., 2019; Wigg & Staﬀord, 2016). Pooled analysis of these data – comprising eight
comparisons from ﬁve studies – showed a large increase in negative emotional arousal for HWLs
compared to no label: SMD −1.28 (95% CI −1.50 to −1.06), n = 7710, I² = 93% (see Supplementary

Figure 5. Forest plot of selection outcomes by setting.
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material 2, Figure 1). One study (Mantzari et al., 2018) reported data on negative emotional arousal as
a mediator on selection and found negative emotional arousal mediated the impact of the imageand-text HWL on selection of sugar-sweetened beverages.

Intentions. Purchase or consumption intentions were measured in ﬁve studies focussed on nonalcoholic drinks (speciﬁcally sugar-sweetened beverages) (Bollard et al., 2016; Grummon et al.,
2019; Roberto et al., 2016; VanEpps & Roberto, 2016) and alcoholic drinks (Wigg & Staﬀord,
2016). Pooled analysis of these data – comprising ﬁve comparisons from four studies and reverse
coding those that concerned intentions not to consume – showed HWLs led to a reduction in intentions to purchase or consume: SMD −0.24 (95% CI −0.39 to −0.10), n = 4272, I² = 58% (see Supplementary material 2, Figure 2). One study was excluded from the pooled analysis as it provided
insuﬃcient detail (Bollard et al., 2016), not reporting results by group. This study reported that
image-and-text and text-only HWLs signiﬁcantly decreased the likelihood of buying sugar-sweetened beverages.
Acceptability. Five studies measured acceptability of HWLs. These studies were not suitable for metaanalysis due to the wide range of acceptability measures used and the lack of a control group. One
study (Mantzari et al., 2018) found lower support for the introduction of image-and-text HWLs on
sugar-sweetened beverages in the control group in which participants had not viewed a HWL,
than in in the intervention group. Two studies (Roberto et al., 2016; VanEpps & Roberto, 2016)
found that the majority of participants (73.3% (Roberto et al., 2016) and 62.7% (VanEpps &
Roberto, 2016)) were in favour of text-only sugar-sweetened beverages warning label policies after
viewing a text-only HWL, and this did not diﬀer across experimental groups. Two studies (Clarke
et al., 2020a, 2020b) compared image-and-text HWLs to text-only HWLs on food and alcohol products
respectively. Both found acceptability was lower in the image-and-text HWL groups. One study
(Staﬀord & Salmon, 2017) investigated acceptability of an alcoholic drink with a HWL in diﬀerent
label conditions and found signiﬁcantly lower ratings for the image-and-text HWL compared to
the control condition. There was no diﬀerence in this study between the control condition and
the text-only HWL or between the text-only and image-and-text HWL.

Discussion
Summary of main results
This systematic review with meta-analysis provides initial evidence that HWLs placed on the packaging of food (including non-alcoholic drinks) and alcohol products have signiﬁcant potential to
reduce the selection of such products. Image-and-text and text-only HWLs were both eﬀective in
reducing selection compared to no label. This evidence is, however, limited in both quantity and
quality. It is based nearly exclusively on studies conducted in artiﬁcial, primarily online, settings,
using images of products requiring hypothetical selection, and assessing immediate impact after
a single exposure to a label. None of the included studies were conducted in ﬁeld settings –
although one study was conducted in a naturalistic laboratory purposefully designed to resemble
a real shopping environment – and none measured impact on actual consumption. Finally, in
terms of the types of products, for the primary outcomes only two studies assessed the impact
of HWLs on alcohol, and only two on food, with most of the evidence concerning non-alcoholic
drinks (n = 9).

Primary outcomes
Existing evidence suggests that placing image-and-text and text-only HWLs on food and alcohol products has a large eﬀect in reducing selection of that product. Translating this eﬀect size into a more
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familiar metric suggests a potential eﬀect equivalent to a 26% decrease in the likelihood of selecting a
product displaying a HWL, compared to products with no HWL. GRADE assessment indicated this evidence was of low certainty, meaning that further research is likely to change the eﬀect estimate. This
low rating reﬂects signiﬁcant concerns for risk of bias in the studies included in the meta-analysis, a
limited number of studies using HWLs on real products and an absence of evidence in ﬁeld settings.
Subgroup analyses suggested that image-and-text HWLs may have a larger eﬀect than text-only
HWLs, with the likelihood of selecting a product with an image-and-text HWL 14 percentage
points lower (35% vs 21%) than selecting a product displaying a text-only HWL, although this diﬀerence was not statistically signiﬁcant and so considerable uncertainty remains. There were no diﬀerences identiﬁed by product type, although there were insuﬃcient data on alcohol and food products
(not including non-alcoholic drinks) to have conﬁdence in this.
Given the considerable heterogeneity in studies revealed in the meta-analysis, an additional
exploratory subgroup analysis was conducted to investigate diﬀerential eﬀects by setting. Categorisation by laboratory or online setting indicated substantial heterogeneity in the online studies,
and lower heterogeneity in the laboratory studies. This is likely due to diﬀerences in products,
label content and populations, as well as many studies with large samples producing narrow
conﬁdence intervals and a reduced likelihood of their overlap. There was also clear evidence
of a large eﬀect in online studies and some evidence of a small eﬀect in laboratory studies,
which was, however, not statistically signiﬁcant, with wide conﬁdence intervals. These conﬁdence
intervals suggest the possibility of a substantial eﬀect favouring the intervention (24%) and a
small eﬀect favouring the control (7%). It is plausible that online studies misrepresent the magnitude of likely eﬀects more than laboratory studies as they are carried out in distant, highly
artiﬁcial settings, inevitably do not use physical products and may elicit focused attention on
the label content that is less likely to occur in other contexts. However, evidence from laboratory
settings is preliminary and limited to a small number of studies with small sample sizes relative
to online settings. The only study using a naturalistic laboratory setting (Grummon et al., 2019)
reported eﬀects of HWLs of a comparable magnitude to online studies. This uncertainty demonstrates the need for replication of online experimental ﬁndings in more ecologically valid settings. Notably, no studies included in the review assessed the impact of HWLs in ﬁeld
settings using experimental designs. One ﬁeld study that used a non-randomised design –
thus ineligible for the current review – found image-and-text HWLs reduced purchases of
sugar-sweetened beverages from 21.4% at baseline to 18.2%, with no eﬀect of text-only
HWLs (Donnelly et al., 2018).
No studies included in the current review assessed amount consumed although one study
included speed of consumption, a measure that might predict total consumption (Staﬀord &
Salmon, 2017).

Secondary outcomes
Placing image-and-text or text-only HWLs on food and alcohol products elicits negative emotional
arousal (Clarke et al., 2020a, 2020b; Grummon et al., 2019; Mantzari et al., 2018; Wigg & Staﬀord,
2016). Evidence from tobacco control indicates that stronger negative emotions increase the likelihood of quit attempts (Brewer et al., 2019; Cho et al., 2018), a ﬁnding supported by one of the
studies in this review, which found negative emotional arousal mediated the eﬀect of HWLs on selection of sugary drinks (Mantzari et al., 2018). Future studies could usefully examine the role of negative
emotions to better understand these and other potential mechanisms by which HWLs exert their
eﬀects.
In ﬁve studies HWLs were found to reduce intentions to purchase or consume, or increase intentions to limit consumption of non-alcoholic drinks (Bollard et al., 2016; Grummon et al., 2019; Roberto
et al., 2016; VanEpps & Roberto, 2016; Wigg & Staﬀord, 2016), which is in line with the large eﬀects
found on hypothetical selection. There is, however, a well-documented intention-behaviour gap, with
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a medium-to-large sized change in intentions leading only to a small-to-medium-sized change in
behaviour (d = 0.36) (Webb & Sheeran, 2006), reiterating the need for replication of ﬁndings using
valid behavioural outcomes.
A small number of studies suggest that text-only HWLs may be more acceptable than image-andtext HWLs (Clarke et al., 2020a, 2020b), despite the likely larger eﬀect sizes of the latter. Communicating evidence of the eﬀectiveness of HWLs could increase their acceptability, as might exposure to
them (Donnelly et al., 2018). Importantly – and as with all secondary outcomes – there are inevitably
other studies not included in the current review which assess acceptability of HWLs, a component key
to the likelihood of an interventions’ implementation (Cullerton et al., 2016). Initial research on the
acceptability of food and alcohol HWLs suggests those that show the greatest potential for reducing
selection and consumption might also be the least acceptable (Pechey et al., 2020). Future focused
research is needed to assess the acceptability of diﬀerent HWLs on diﬀerent products, and the extent
to which acceptability is increased when these are presented alongside evidence of their eﬀectiveness in changing behaviour to improve population health (Pechey et al., 2014; Reynolds et al., 2018).

Quality of evidence
At the level of individual studies included in this review, most gave insuﬃcient information to allow
evaluation of their risk of bias. This is reﬂected in the majority of the summary risk of bias assessments
being judged as having some concerns. For example, descriptions of attempts to address selection
bias through randomisation and allocation procedures were often inadequate, although it was
assumed by study authors that for the online studies these would have been carried out adequately
through the online survey platform. Another key risk of bias domain concerned the selective reporting of results. Only three studies pre-registered protocols which outlined analysis intentions (Clarke
et al., 2020a, 2020b; Grummon et al., 2019). Four of the included studies would have been rated as low
risk of bias overall had they met the requirements of this domain (Ang et al., 2019; Mantzari et al.,
2018; Roberto et al., 2016; VanEpps & Roberto, 2016). Future experimental studies in this ﬁeld
would beneﬁt from following reported standard guidelines to reduce risk of bias, such as
CONSORT, and by pre-registering protocols and analysis intentions. Pre-registering protocols – outlining research questions, study methods and analysis intentions – is an important step in increasing
research transparency and reducing the potential for bias (Munafò, 2019). As outlined above, a global
assessment of the evidence for the selection outcome, through applying the GRADE system, led to a
rating of the evidence as low certainty, meaning that conﬁdence in this eﬀect estimate is limited, and
that the true eﬀect may be substantially diﬀerent.

Strengths and limitations
This review is novel, being the ﬁrst to our knowledge to assess the impact on selection and consumption of HWLs placed on food and alcohol products. It is robust in its methods, being pre-registered,
using Cochrane methods (Higgins et al., 2019) and is reported in line with PRISMA guidelines (Moher
et al., 2009). A comprehensive and sensitive search strategy was developed, with multiple databases
(including the grey literature) being searched, together with snowball searching. However, as with all
systematic reviews, it remains possible that some eligible articles were missed. Additionally, only
warnings that described health consequences were included in the review and not warnings relating
to the speciﬁc content of foods such as high levels of a given nutrient. Future reviews could therefore
consider assessing the potential eﬀectiveness of a wider range of types of warning labels, and comparing these to HWLs. Relatively few studies – nine – are included in our primary meta-analysis,
although meta-analyses often include fewer studies than this; three-quarters of meta-analyses
within 22,000 Cochrane reviews contain ﬁve or fewer studies, with the median being three (Davey
et al., 2011). Despite there being relatively few studies, a meta-analysis was considered the most
appropriate way of summarising the data as planned meta-analyses are less subject to bias and
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are more transparent than other means of summarising quantitative data (Valentine et al., 2010). In
addition, the sample size was very large (n = 12,635) and included generally highly powered component studies thus providing precise estimates.

Implications of ﬁndings
Most existing evidence for the impact of HWLs is for their use on tobacco products (Hammond, 2011;
Hammond et al., 2004). This review examines the evidence for their use in relation to food (including
non-alcoholic drinks) and alcohol products, ﬁnding that most studies to date have targeted non-alcoholic drinks with only two studies on food and two on alcohol. Although the included studies encompassed a large number and wide range of participants, the relatively low number of studies included
in the meta-analysis – while not a concern in and of itself – does reﬂect some of the key gaps in the
evidence base. In particular, the ﬁndings are not readily generalisable beyond online and lab settings.
There is a need for further studies using experimental designs and robust procedures at low risk of
bias that assess the impact of HWLs on physical products in laboratory and ﬁeld settings. Evidence is
also needed for the impact of HWLs in use over sustained time-periods, and for the eﬀects on actual
consumption as well as selection. Future research should investigate the optimal content, whereas
many of the studies included in this review simply investigate a HWL compared to no label. Additionally, diﬀerent presentations of HWLs – such as their position on a product – may impact their eﬀectiveness. One study in the current review, conducted in a naturalistic lab setting (Grummon et al.,
2019) found that large labels, that covered branding, were eﬀective in reducing selection. Another
non-randomised study – not included in the review – found large HWLs presented on shelves
were eﬀective in a ﬁeld setting (Donnelly et al., 2018). In both studies the HWLs were very clearly
visible, with placement diﬀerent to the likely placement if the labels were to be implemented.
Further ﬁeld studies investigating a diﬀerent placements of the HWLs are required before any
policy recommendations are made.
The results of this review are in accordance with those from other reviews on information-based
choice architecture interventions. These show that information-based cues can inﬂuence selection
and consumption of food and alcohol products (Carter et al., 2018), and nutritional labelling in the
form of energy (calorie) labelling on food products reduces energy purchased (Crockett et al.,
2018; Shangguan et al., 2019). The ﬁndings are also in line with a recent narrative review which outlined the extremely limited evidence-base for HWLs on alcohol (Hassan & Shiu, 2018). Encouragingly,
image-and-text HWLs on tobacco products have demonstrated positive eﬀects on quitting behaviour
in ﬁeld settings over longer periods (Brewer et al., 2016), and other forms of food labelling in realworld settings – such as recently implemented labels in Chile warning of high fat, sugar, and salt
content – show a positive impact on unhealthy food selection (Araya et al., 2018). Expectations of
an equivalent impact of HWLs on food and alcohol products should remain muted, however, until
they are similarly tested.

Conclusions
This review suggests the signiﬁcant potential for decreasing selection of food and alcohol products of adding health warning labels that communicate adverse health-related consequences
of consumption to the packaging of these products. However, the evidence included in the
review had low overall certainty, meaning that conﬁdence in the estimated eﬀect is limited.
While the size of the eﬀect was estimated to be a 26% (ranging from 20% to 32%) reduction
in likelihood of selection, this was derived nearly exclusively from studies conducted in artiﬁcial
laboratory or online settings, with outcomes assessed immediately after a single exposure.
Studies in ﬁeld and more naturalistic laboratory settings – assessing consumption as well as selection – are urgently needed to enable more generalisable and accurate estimation of real-world
eﬀects.

450

N. CLARKE ET AL.

Acknowledgements
We are grateful to Professor Susan Jebb for helpful comments on an earlier draft of this manuscript.
NC, TMM and GJH conceived the review. NC, EP, EM, AKMB, TMM and GJH developed the protocol for the review. NC,
EP, DK and LK conducted the searches and data extraction. NC and GJH analysed the data. NC drafted the initial draft of
the manuscript, TMM and GJH signiﬁcantly contributed to amending and drafting the ﬁnal version. All authors read and
approved the ﬁnal version of the manuscript.

Disclosure statement
No potential conﬂict of interest was reported by the author(s).

Funding
This work was funded by a Collaborative Award in Science from Wellcome Trust (Behaviour Change by Design: 206853/Z/
17/Z: PIs: Theresa Marteau, Paul Fletcher, Gareth Hollands and Marcus Munafò). The views expressed in this publication
are those of the author(s) and not necessarily those of Wellcome Trust.

Data availability statement
The registered data can be found on the Open Science Framework (https://osf.io/kmqut/) which is linked to the PROSPERO international Prospective Register of Systematic Reviews database (PROSPERO registration number:
CRD42018106522). All meta-analysed data can be found in the Supplementary Material and the full meta-analysis
outputs are available in the forest plots in Figures 2–5 and the Supplementary Material (Figures 1 and 2).

ORCID
Natasha Clarke
http://orcid.org/0000-0003-2375-4510
Emily Pechey
http://orcid.org/0000-0002-2288-2652
Laura M. König
http://orcid.org/0000-0003-3655-8842
Eleni Mantzari
http://orcid.org/0000-0003-3147-5079
Anna K.M. Blackwell
http://orcid.org/0000-0002-4984-1818
Theresa M. Marteau
http://orcid.org/0000-0003-3025-1129
Gareth J. Hollands
http://orcid.org/0000-0002-0492-3924

References
Acton, R. B., & Hammond, D. (2018). The impact of price and nutrition labelling on sugary drink purchases: Results from an
experimental marketplace study. Appetite, 121, 129–137. https://doi.org/10.1016/j.appet.2017.11.089
American Heart Association (AHA). (2016). Warning labels on sugary drinks AHA policy position and issue messaging.
https://www.heart.org/-/media/ﬁles/about-us/policy-research/prevention-nutrition/warning-labels-on-sugary-drinksucm_482397.pdf?la=en&hash=63E7C377A3F1E5BB1A2CF37A691CCEF034953F1E.
Ang, F. J. L., Agrawal, S., & Finkelstein, E. A. (2019). Pilot randomized controlled trial testing the inﬂuence of front-of-pack
sugar warning labels on food demand. BMC Public Health, 19, 164. https://doi.org/10.1186/s12889-019-6496-8
Araya, S., Elberg, A., Noton, C., & Schwartz, D. (2018). Identifying food labeling eﬀects on consumer behavior. SSRN: https://
doi.org/10.2139/ssrn.3195500.
Becker, M.P., & Balagtas, C. C. (1994). Marginal modeling of binary cross-over data. Biometrics, 49, 997–1009. https://doi.
org/10.2307/2532242
Billich, N., Blake, M. R., Backholer, K., Cobcroft, M., Li, V., & Peeters, A. (2018). The eﬀect of sugar-sweetened beverage frontof-pack labels on drink selection, health knowledge and awareness: An online randomised controlled trial. Appetite,
128, 233–241. https://doi.org/10.1016/j.appet.2018.05.149
Bleich, S. N., Economos, C. D., Spiker, M. L., Vercammen, K. A., VanEpps, E. M., Block, J. P., Elbel, B., Story, M., & Roberto, C. A.
(2017). A systematic review of calorie labeling and modiﬁed calorie labeling interventions: Impact on consumer and
restaurant behavior. Obesity, 25(12), 2018–2044. https://doi.org/10.1002/oby.21940
Bollard, T., Maubach, N., Walker, N., & Ni Mhurchu, C. (2016). Eﬀects of plain packaging, warning labels, and taxes on
young people’s predicted sugar-sweetened beverage preferences: An experimental study. International Journal of
Behavioral Nutrition and Physical Activity, 13(1), https://doi.org/10.1186/s12966-016-0421-7

HEALTH PSYCHOLOGY REVIEW

451

Brewer, N. T., Hall, M. G., Noar, S. M., Parada, H., Stein-Seroussi, A., Bach, L. E., Hanley, S., & Ribisl, K. M. (2016). Eﬀect of
pictorial cigarette packwarnings on changes in smoking behavior a randomized clinical trial. JAMA Internal
Medicine, 176, 905–912. https://doi.org/10.1001/jamainternmed.2016.2621
Brewer, N. T., Parada, H., Hall, M. G., Boynton, M. H., Noar, S. M., & Ribisl, K. M. (2019). Understanding Why pictorial cigarette
pack warnings increase quit attempts. Annals of Behavioural Medicine, 53(3), 232–243. https://doi.org/10.1093/abm/
kay032
Cadario, R., & Chandon, P. (2018). Which healthy eating nudges work best? A meta-analysis of ﬁeld experiments.
Marketing Science, (Forthcoming). SSRN: http://doi.org/10.2139/ssrn.3090829.
The Canadian Cancer Society (CCS). (2018). Cigarette package health warnings: International status report. https://www.
fctc.org/wp-content/uploads/2018/10/CCS-international-warnings-report-2018-English-2-MB.pdf.
Cantrell, J., Vallone, D. M., Thrasher, J. F., Nagler, R. H., Feirman, S. P., Muenz, L. R., He, D. Y., Viswanath, K., & Derrick, G. E.
(2013). Impact of tobacco-related health warning labels across socioeconomic, race and ethnic groups: Results from a
randomized web-based experiment. PLOS ONE, 8, e52206. https://doi.org/10.1371/journal.pone.0052206
Carter, P., Bignardi, G., Hollands, G. J., & Marteau, T. M. (2018). Information-based cues at point of choice to change selection and consumption of food, alcohol and tobacco products: A systematic review. BMC Public Health, 18, 418. https://
doi.org/10.1186/s12889-018-5280-5
Cho, Y. J., Thrasher, J. F., Yong, H.-H., Szklo, A. S., O’Connor, R. J., Bansal-Travers, M., Hammond, D., Fong, G. T., Hardin, J., &
Borland, R. (2018). Path analysis of warning label eﬀects on negative emotions and quit attempts: A longitudinal study
of smokers in Australia, Canada, Mexico, and the US. Social Science & Medicine, 197, 226–234. https://doi.org/10.1016/j.
socscimed.2017.10.003
Clarke, N., Pechey, E., Mantzari, E., Blackwell, A. K. M., De‐loyde, K., Morris, R. W., Munafò, M. R., Marteau, T. M., & Hollands,
G. J. (2020a) Impact of health warning labels communicating the risk of cancer on alcohol selection: An online experimental study. Addiction. https://doi.org/10.1111/add.15072
Clarke, N., Pechey, E., Mantzari, E., Blackwell, A. K. M., De-loyde, K., Morris, R. W., Munafò, M. R., Marteau, T. M., & Hollands,
G. J. (2020b). Impact of health warning labels on snack selection: An online experimental study. Appetite, 104744.
https://doi.org/10.1016/j.appet.2020.104744
Crockett, R. A., King, S. E., Marteau, T. M., Prevost, A. T., Bignardi, G., Roberts, N. W., Stubbs, B., Hollands, G. J., & Jebb, S. A.
(2018). Nutritional labelling for healthier food or non-alcoholic drink purchasing and consumption. Cochrane Database
of Systematic Reviews, (2:CD009315). https://doi.org/10.1002/14651858.CD009315.pub2
Cullerton, K., Donnet, T., Lee, A., & Gallegos, D. (2016). Playing the policy game: A review of the barriers to and enablers of
nutrition policy change. Public Health Nutrition, 19(14), 2643–2653. https://doi.org/10.1017/S1368980016000677
Davey, J., Turner, R. M., Clarke, M. J., & Higgins, J. P. (2011). Characteristics of meta-analyses and their component studies
in the Cochrane database of systematic reviews: A cross-sectional, descriptive analysis. BMC Medical Research
Methodology, 11, 160. https://doi.org/10.1186/1471-2288-11-160
Donnelly, G. E., Zatz, L. Y., Svirsky, D., & John, L. K. (2018). The eﬀect of graphic warnings on sugary-drink purchasing.
Psychological Science, 29, 1321–1333. https://doi.org/10.1177/0956797618766361
Finley, A., & Penningroth, S. (2015). Online versus in-lab: pros and cons of an online prospective memory experiment. In
Advances in psychology research (Vol. 113, pp. 135–161). Nova.
Gollust, S. E., Barry, C. L., & Niederdeppe, J. (2014). Americans’ opinions about policies to reduce consumption of sugarsweetened beverages. Preventive Medicine, 63, 52–57. https://doi.org/10.1016/j.ypmed.2014.03.002
Grummon, A. H., Taillie, L. S., Golden, S. D., Hall, M. G., Ranney, L. M., & Brewer, N. T. (2019). Sugar-Sweetened beverage
health warnings and purchases: A randomized controlled trial. American Journal of Preventive Medicine, 57, 601–610.
https://doi.org/10.1016/j.amepre.2019.06.019
Guyatt, G., Oxman, A. D., Akl, E. A., Kunz, R., Vist, G., Brozek, J., Norris, S., Falck-Ytter, Y., Glasziou, P., & deBeer, H. (2011).
GRADE guidelines: 1. Introduction-GRADE evidence proﬁles and summary of ﬁndings tables. Journal of Clinical
Epidemiology, 64, 383–394. https://doi.org/10.1016/j.jclinepi.2010.04.026
Hammond, D. (2011). Health warning messages on tobacco products: A review. Tobacco Control, 20, 327–337. https://doi.
org/10.1136/tc.2010.037630
Hammond, D., McDonald, P. W., Fong, G. T., Brown, K. S., & Cameron, R. (2004). The impact of cigarette warning labels and
smoke-free bylaws on smoking cessation: Evidence from former smokers. Canadian Journal of Public Health, 95, 201–
204. http://www.jstor.org/stable/41994336.
Hassan, L. M., & Shiu, E. (2018). A systematic review of the eﬃcacy of alcohol warning labels: Insights from qualitative and
quantitative research in the new millennium. Journal of Social Marketing, 8, 333–352. https://doi.org/10.1108/JSOCM03-2017-0020
Higgins, J. P. T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M. J., & Welch, V. A. (Eds.) (2019). Cochrane handbook
for systematic reviews of interventions version 6.0 (updated July 2019). Cochrane, 2019. www.training.cochrane.org/
handbook.
Hollands, G. J., Bignardi, G., Johnston, M., Kelly, M. P., Ogilvie, D., Petticrew, M., Prestwich, A., Shemilt, I., Sutton, S., &
Marteau, T. M. (2017). The TIPPME intervention typology for changing environments to change behaviour. Nature
Human Behaviour, 1, 0140. https://doi.org/10.1038/s41562-017-0140

452

N. CLARKE ET AL.

Hollands, G. J., & Marteau, T. M. (2016). Pairing images of unhealthy and healthy foods with images of negative and positive health consequences: Impact on attitudes and food choice. Health Psychology, 35(8), 847–851. https://doi.org/10.
1037/hea0000293
Hollands, G. J., Prestwich, A., & Marteau, T. M. (2011). Using aversive images to enhance healthy food choices and implicit
attitudes: An experimental test of evaluative conditioning. Health Psychology, 30, 195–203. https://doi.org/10.1037/
a0022261
Hollands, G. J., Shemilt, I., Marteau, T. M., Jebb, S. A., Kelly, M. P., Nakamura, R., Suhrcke, M., & Ogilvie, D. (2013). Altering
micro-environments to change population health behaviour: Towards an evidence base for choice architecture interventions. BMC Public Health, 13, 1218. https://doi.org/10.1186/1471-2458-13-1218
Kees, J., Burton, S., Andrews, C., & Kozup, J. (2010). Understanding how graphic pictorial warnings work on cigarette
packaging. Journal of Public Policy & Marketing, 29, 265–276. https://doi.org/10.1509/jppm.29.2.265
Mantzari, E., Pechey, R., Codling, S., Sexton, O., Hollands, G. J., & Marteau, T. M. (2020). The impact of ‘on-pack’ pictorial
health warning labels and calorie information labels on drink choice: A laboratory experiment. Appetite, 145, 104484.
https://doi.org/10.1016/j.appet.2019.104484
Mantzari, E., Vasiljevic, M., Turney, I., Pilling, M., & Marteau, T. (2018). Impact of warning labels on sugar-sweetened beverages on parental selection: An online experimental study. Preventive Medicine Reports, 12, 259–267. https://doi.org/
10.1016/j.pmedr.2018.10.016
Moher, D., Liberati, A., Tetzlaﬀ, J., & Altman, D. G. (2009). Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement. Annals of Internal Medicine, 151, 264–269. https://doi.org/10.7326/0003-4819-151-4200908180-00135
Munafò, M. R. (2019). Improving the transparency and robustness of research. Nicotine & Tobacco Research, 21, 397–397.
https://doi.org/10.1093/ntr/ntz031
Noar, S. M., Francis, D. B., Bridges, C., Sontag, J. M., Brewer, N. T., & Ribisl, K. M. (2017). Eﬀects of strengthening cigarette
pack warnings on attention and message processing: A systematic review. Journal & Mass Communication Quarterly,
94(2), 416–442. https://doi.org/10.1177/1077699016674188
Noar, S. M., Francis, D. B., Bridges, C., Sontag, J. M., Ribisl, K. M., & Brewer, N. T. (2016a). The impact of strengthening cigarette pack warnings: Systematic review of longitudinal observational studies. Social Science & Medicine, 164, 118–129.
https://doi.org/10.1016/j.socscimed.2016.06.011.
Noar, S. M., Hall, M. G., Francis, D. B., Ribisl, K. M., Pepper, J. K., & Brewer, N. T. (2016b). Pictorial cigarette pack warnings: A
meta-analysis of experimental studies. Tobacco Control, 25(3), 341–354. https://doi.org/10.1136/tobaccocontrol-2014051978.
Pechey, R., Burge, P., Mentzakis, E., Suhrcke, M., & Marteau, T. M. (2014). Public acceptability of population-level interventions to reduce alcohol consumption: A discrete choice experiment. Social Science & Medicine, 113, 104–109. https://
doi.org/10.1016/j.socscimed.2014.05.010
Pechey, E., Clarke, N., Mantzari, E., Blackwell, A. K. M., De-Loyde, K., Morris, R. W., … Hollands, G. J. (2020). Image-and-text
health warning labels on alcohol and food: Potential eﬀectiveness and acceptability. BMC Public Health, 20, 376.
https://doi.org/10.1186/s12889-020-8403-8
Pomeranz, J. L., Mozaﬀarian, D., & Micha, R. (2018). Can the government require health warnings on sugar-sweetened
beverage advertisements? JAMA, 319, 227–228. https://doi.org/10.1001/jama.2017.19209
Rehm, J., Guiraud, J., Poulnais, R., & Shield, K. D. (2018). Alcohol dependence and very high risk level of alcohol consumption: A life-threatening and debilitating disease. Addiction Biology, 23, 961–968. https://doi.org/10.1111/adb.12646
Reyes, M., Garmendia, M. L., Olivares, S., Aqueveque, C., Zacarías, I., & Corvalán, C. (2019). Development of the Chilean
front-of-package food warning label. BMC Public Health, 19(1), 906. https://doi.org/10.1186/s12889-019-7118-1
Reynolds, J. P., Archer, S., Pilling, M., Kenny, M., Hollands, G. J., & Marteau, T. M. (2019). Public acceptability of nudging and
taxing to reduce consumption of alcohol, tobacco, and food: A population-based survey experiment. Social Science &
Medicine, 236, 112395. https://doi.org/10.1016/j.socscimed.2019.112395
Reynolds, J. P., Pilling, M., & Marteau, T. M. (2018). Communicating quantitative evidence of policy eﬀectiveness and
support for the policy: Three experimental studies. Social Science & Medicine, 218, 1–12. https://doi.org/10.1016/j.
socscimed.2018.09.037
Roberto, C. A., Wong, D., Musicus, A., & Hammond, D. (2016). The inﬂuence of sugar-sweetened beverage health warning
labels on parents’ choices. Pediatrics, 137, e20153185. https://doi.org/10.1542/peds.2015-3185
Royal Society for Public Health (RSPH). (2017). Labelling the point: Towards better alcohol health information. https://
www.rsph.org.uk/uploads/assets/uploaded/4ae31b49-c4d7-4355-ad94a660aba36108.pdf.
Rücker, G., Schwarzer, G., Carpenter, J. R., & Schumacher, M. (2008). Undue reliance on I2 in assessing heterogeneity may
mislead. BMC Medical Research Methodology, 8, 79. https://doi.org/10.1186/1471-2288-8-79
Shangguan, S., Afshin, A., Shulkin, M., Ma, W., Marsden, D., Smith, J., Saheb-Kashaf, M., Shi, P., Micha, R., Imamura, F., &
Mozaﬀarian, D. (2019). A meta-analysis of food Labeling eﬀects on Consumer Diet Behaviors and Industry
Practices. American Journal of Preventive Medicine, 56, 300–314. https://doi.org/10.1016/j.amepre.2018.09.024
Sheron, N., & Gilmore, I. (2016). Eﬀect of policy, economics, and the changing alcohol marketplace on alcohol related
deaths in England and Wales. BMJ, 353, i1860. https://doi.org/10.1136/bmj.i1860

HEALTH PSYCHOLOGY REVIEW

453

Smith, S. M., & Al-Hamdani, M. (2017). Alcohol health-warning labels: Promises and challenges. Journal of Public Health, 39,
3–5. https://doi.org/10.1093/pubmed/fdx010
Staﬀord, L. D., & Salmon, J. (2017). Alcohol health warnings can inﬂuence the speed of consumption. Journal of Public
Health, 25, 147–154. https://doi.org/10.1007/s10389-016-0770-3
Sterne, J. A. C., Savović, J., Page, M. J., Elbers, R. G., Blencowe, N. S., Boutron, I., Cates, C. J., Cheng, H.-Y., Corbett, M. S.,
Eldridge, S. M., Emberson, J. R., Hernán, M. A., Hopewell, S., Hróbjartsson, A., Junqueira, D. R., Jüni, P., Kirkham, J. J.,
Lasserson, T., Li, T., … Higgins, J. P. T. (2019). Rob 2: A revised tool for assessing risk of bias in randomised trials.
BMJ, 366, l4898. https://doi.org/10.1136/bmj.l4898
Te Morenga, L., Mallard, S., & Mann, J. (2013). Dietary sugars and body weight: Systematic review and meta-analyses of
randomised controlled trials and cohort studies. BMJ, 346, e7492. https://doi.org/10.1136/bmj.e7492
Temple, J. L., Ziegler, A. M., & Epstein, L. H. (2016). Inﬂuence of price and labeling on energy drink purchasing in an experimental convenience store. Journal of Nutrition Education and Behavior, 48, 54–59. https://doi.org/10.1016/j.jneb.2015.
08.007
Valentine, J. C., Pigott, T. D., & Rothstein, H. R. (2010). How many studies do you need?: A primer on statistical power for
meta-analysis. Journal of Educational and Behavioral Statistics, 35, 215–247. https://doi.org/10.3102/
1076998609346961
VanEpps, E. M., & Roberto, C. A. (2016). The inﬂuence of sugar-sweetened beverage warnings: A randomized trial of adolescents’ choices and Beliefs. American Journal of Preventive Medicine, 51, 664–672. https://doi.org/10.1016/j.amepre.
2016.07.010
Webb, T. L., & Sheeran, P. (2006). Does changing behavioral intentions engender behavior change? A meta-analysis of the
experimental evidence. Psychological Bulletin, 132, 249–268. https://doi.org/10.1037/0033-2909.132.2.249
Wigg, S., & Staﬀord, L. D. (2016). Health warnings on alcoholic beverages: Perceptions of the health risks and intentions
towards alcohol consumption. PLOS ONE, 11, e0153027. https://doi.org/10.1371/journal.pone.0153027

