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Abstract
Objective: Health warning labels (HWL) have been suggested to be effective in
reducing consumption of sugar-sweetened beverages (SSB). Yet, the efficacy and
acceptability of SSB HWL of different formats (textual/pictorial) and severity
remain unclear. This exploratory study aims to examine the extent and mechanism
throughwhich HWL of different formats and severity may affect responses towards
the HWL and SSB consumption.
Design: Randomised online experiment. Participants were exposed to images of a
hypothetical SSB bearing a HWL of one of three conditions: text-only HWL,
moderately severe pictorial HWL and highly severe pictorial HWL. They then
responded to theory-based affective, cognitive and behavioural measures.
Setting: Singapore
Participants: One hundred and twenty-seven young adult consumers from a
public university
Results: Direct effects were found for fear, avoidance, reactance and acceptability
of the HWL, but not attitude, intention or motivation to consume less SSB. Pictorial
(moderately severe and highly severe) HWL were associated with greater fear,
avoidance, and reactance, and lower acceptability than text-only HWL. There was
weak evidence that highly severe pictorial HWL resulted in greater reactance than
moderately severe pictorial HWL. Fear mediated the effect of HWL of different
severity levels on avoidance, reactance, intention and motivation, but not for
attitude or acceptability.
Conclusions: Exploratory findings indicate that although pictorial HWL were less
acceptable, they may still be effective in influencing intention and motivation to
reduce SSB consumption through the psychological mechanism of fear. Hence,
graphic HWL should not be dismissed too quickly when considering strategies for
reducing SSB consumption.
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Overconsumption of sugar-sweetened beverages (SSB) is a
key culprit for childhood and adult obesity(1–3). One
possible approach to mitigate this is to mandate the use
of front-of-package labels on SSB. Singapore, a country
also grappling with obesity and diabetes(4), has recently
deliberated on the appropriate measures to reduce sugar
intake, including the implementation of nutrition labels and
warning labels(5,6). Health warning labels (HWL) have been

demonstrated to be effective in reducing smoking and
alcohol consumption(7,8). Its efficacy has also been
suggested for the SSB context(9), but twomain gaps remain.

First, the effectiveness and acceptability of HWL can vary
depending on the health context, presentation formats(10) and
graphicness of disease depictions(8). However, the impact of
particular HWL characteristics on its effectiveness and
acceptability in the SSB context remain unclear(9). HWL
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generally rely on fear appeals, which are messages designed
to persuade the receiver to take a particular action by
stimulating his/her emotion of fear, usually by using vivid,
verbal description or gory images to bring out ‘gruesome
content’ that is, at the same time, portrayed as applicable to
the receiver(11). In line with the tenets of fear appeal(12), prior
HWL research on cigarette packaging, alcoholic drinks and
SSB has indicated pictorial HWL to be more effective than
text-only HWL(8,10,13–15). More graphic pictorial HWL have
also been associated with greater motivation to reduce
undesirable behaviours than less graphic pictorial HWL in
alcohol and cigarette packaging(7,8,15). However, more
efficacious HWL can result in greater avoidance (i.e. avoiding
looking at the message) and reactance (i.e. rejection of the
message due to perceived threat to one’s freedom)(8,14), and,
therefore, be deemed less acceptable(16). This could be
problematic as the success of a policy initiative is influenced
by its effectiveness and acceptability(17). There is thus a need
to empirically assess the most effective and acceptable HWL
design for SSB to support decision-making by public health
policymakers, who have to consider both efficacy and public
attitudes to policy initiatives. Moreover, while there has been
increasing evidence surrounding the effectiveness of SSB
HWL, less is known about the acceptability of such
policies(18).

Second, the psychological mechanism behind the effect
of HWL on behavioural responses in the SSB context is
unclear(19). Examining such pathways is important to inform
the design of HWL that can optimally influence the
mediating factors to ultimately impact behavioural out-
comes(20). In cigarette packaging studies, fear mediated the
relationship between graphic HWL and greater intention to
quit smoking(7,13,21). There has also been evidence of a
positive link between avoidance(22–24) and reactance(25) with
quitting intentions, although other studies have also found
contrary results for reactance(21,24). Likewise, studies exam-
ining the psychological mechanisms in SSB consumption
have produced mixed findings. For instance, while negative
affect(26,27) and negative emotions(26) have been demon-
strated to mediate the effect of HWL on SSB behavioural
outcomes, a recent study(28) did not find negative emotions
to be a significant mediator. Additionally, to our knowledge,
the effect on avoidance has not been examined in prior SSB
studies. Addressing these gaps is critical for designing more
effective HWL that can capitalise on the effects of these
mediators to induce more favourable SSB consumption
outcomes, particularly in the less researched Asian context.

This study, therefore, aims to examine the extent and
mechanism through which HWL of different formats
(pictorial/text-only) and content severity levels may affect
SSB consumption. Based on the theoretical framework of the
Extended Parallel Process Model (EPPM)(29) and existing
literature, we hypothesise that participants exposed to a
highly severe pictorial HWL will report the highest level of
fear, strongest avoidance and reactance towards the HWL,
most positive attitude, intention, and motivation towards

reducing consumption of SSB, but lowest level of accept-
ability of the HWL, followed by those exposed to a
moderately severe pictorial HWL, and those exposed to a
text-only HWL. Additionally, we hypothesise that fear will
mediate the effects of HWL with varying content severity
levels on responses to HWL and SSB consumption.

Methods

Study design and participants
The studywas conducted inMarch 2020 in Singapore. For the
main study, 127 university student participants were recruited
via electronic direct mailing (72% female; aged 21–27 years,
M= 22·8, SD= 1·41; 94% Chinese). They were randomly
assigned to one of three HWL experimental conditions (text-
only (n 39), moderately severe pictorial (n 43), and highly
severe pictorial (n 45)) in an online experiment and paid a
monetary compensation of SGD$2·00 (equivalent to US
$1·46). Participant characteristics are shown in online
supplementary material, Supplemental Table 1.

Stimuli
To avoid prejudice from participants, a cola product with a
mockup brand was designed to bear a HWL from one of
three experimental conditions (Fig. 1): the text-only HWL
only bears two sentences (stating the likelihood of getting
the disease and the recommended behaviour to prevent it)
with a blank space underneath, while the pictorial HWL
include the same text with graphic disease images of varying
content severity levels (moderately severe v. highly severe)
below it. The images were selected based on a pretest (see
online supplementary material, Supplemental material).

Data collection
Participants were recruited via mass emails embeddedwith
a link to access the online experiment. Upon consent,
participants were shown two successive images of the cola
drink can in randomised order, each bearing a HWL with a
different disease but of the same severity level (text-only/
moderately severe/highly severe). Participants then
answered multi-item measures grounded on the fear
appeal theory of EPPM (see online supplementarymaterial,
Supplemental Table 2) to assess perceived fear(11),
avoidance towards the HWL(8), reactance to the HWL(8),
attitude towards cutting down consumption of beverages
with added sugar(s)(11) and intention to cut down
consumption of beverages with added sugar(s)(30). The
multi-item measures had acceptable to good internal
consistencies. Additionally, participants answered single-
item measures on the extent to which the HWL motivated
them to consume less beverages with added sugars(8) and
the acceptability of introducing the HWL on SSB(16).
Demographic information collected includes gender, age,
personal and familial history of diabetes, and dieting status.
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Question sequence was randomised to minimise any
potential order effects.

Data analysis
One-way ANCOVA with least significant difference (LSD)
post hoc tests were performed to analyse the effects of HWL
design on the main outcome variables. To analyse the
mediating effect of fear, mediation analyses using the SPSS
PROCESS Macro model 4(31) were performed. For all
analyses, age, gender, dieting status and family diabetes
were entered as covariates.

Results

Manipulation check
The ANCOVA results indicated a significant difference in
the perceived graphicness of HWL across the three

conditions (Table 1). As expected, those exposed to highly
severe (P < 0·001) and moderately severe (P< 0·001)
pictorial HWL rated the pictures to be significantly more
graphic than those exposed to text-only HWL. Those
exposed to highly severe pictorial HWL similarly rated the
pictures to be more graphic than those exposed to
moderately severe pictorial HWL (P< 0·1).

Main effects
The ANCOVA revealed differences among HWL for fear,
avoidance, reactance and acceptability, but not attitude,
intention, or motivation. Post hoc test using least significant
difference showed that those exposed to highly severe
(P< 0·001) and moderately severe (P < 0·001) pictorial
HWL were more likely to experience fear than those
exposed to text-only HWL. However, there was no
evidence that the highly and moderately severe conditions
differed. Likewise, participants exposed to highly severe

First drink can image Text-only/no image

Moderately severe

(a) (b)

Second drink can image

Highly severe

Fig. 1 (a) Example of the two stimuli shown to participants. Each drink can bore health warning labels (HWL) of the same
experimental condition but different disease. (b) Examples of HWL used. Disease images were sourced from Park, J.Y., & Jung H.G.
(2016). Diabetic Foot: Ulcer, Infection, Ischemic Gangrene. In Hong-Geun Jung. (Eds). Foot and Ankle Disorders. Springer, Berlin,
Heidelberg; and New Results Medical Weight Loss. (n.d.). Male Weight Gain New Results Medical Weight Loss. Retrieved March,
2020, from https://newresultsmedicalweightloss.com/male-weight-gain-low-t/.
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(P < 0·001) and moderately severe (P< 0·001) pictorial
HWL had stronger avoidance towards the HWL than those
exposed to text-only HWL, but no evidence that the two
pictorial conditions differed. For reactance, those in the
highly severe (P< 0·001) and moderately severe (P= 0·01)
pictorial HWL conditions reported greater reactance than
those in the text-only HWL condition. There was also weak
evidence that highly severe pictorial HWL resulted in
greater reactance than moderately severe pictorial HWL
(P < 0·1). For acceptability, participants exposed to highly
severe (P < 0·01) and moderately severe (P < 0·05) picto-
rial HWL were less likely to accept the HWL than those
exposed to text-only HWL, but there was no evidence that
the two pictorial conditions differed.

Fear as mediator
Fear was found to have a mediating effect on the
relationship between HWL severity and avoidance, react-
ance, intention and motivation (Table 2), but not for
attitude and acceptability. Exposure to more severe HWL
was indirectly linked to avoidance and reactance through
fear. More severe HWL were associated with greater fear,
which, in turn, was linked to greater avoidance and
reactance. More severe HWL were also directly associated
with greater avoidance and reactance even after controlling
for the effect of fear.

Exposure tomore severeHWLwas also indirectly linked
to intention to reduce the consumption of SSB and greater
motivation to consume less SSB through fear. More severe
HWL were linked with greater fear, which was in turn
associatedwith greater intention andmotivation. The direct
effect between HWL and intention and motivation,
however, was not significant.

Discussion

This exploratory study aims to examine the extent and
mechanism of the effects of HWL of varying formats
(pictorial/text-only) and severity on responses towards the
HWL and SSB consumption through a randomised experi-
ment. Findings indicate that pictorial HWL resulted in
stronger fear, avoidance and reactance as well as lower
acceptability of the HWL than text-only HWL. Between
moderately and highly severe pictorial HWL, there was no
evidence of an effect on these responses, except weakly for
reactance. The results also showed that fear mediated the
effect of severity on avoidance, reactance, intention and
motivation, but not attitude or acceptability.

Our findings generally align with the tenets of fear
appeals. As we did not include efficacy messages in our
HWL, participants likely faced a high threat/low efficacy
situation that arouses fear and activates avoidance and
reactance(11,12). Our results not only echo Hall et al.’s(14)

finding that pictorial HWL led to greater reactance than
text-only HWL but also add to existing literature by
demonstrating that pictorial HWL led to greater avoidance
in the context of SSB.

Interestingly, while there was no evidence that different
levels of content severity in pictorial HWL on SSB
influenced avoidance or fear in this study, there was weak
evidence of their effect on reactance. This differs from
Sillero-Rejon et al.’s(8) study on alcoholic drinks, where
highly severe HWL increased both reactance and avoid-
ance to a greater extent than moderately severe HWL. One
possible explanation is the different contexts. Compared
with alcohol, SSB may be viewed as a less serious health
threat. As such, people may be less likely to fear the
consequences of consuming SSB or to avoid SSB HWL,

Table 1 Means, standard deviation and one-way ANCOVA for manipulation check and outcome variables

Text-only HWL
(n = 39)

Moderately severe
HWL (n = 43)

Highly severe
HWL (n = 45)

F (2, 119) ηpMeasure Mean SD Mean SD Mean SD

Manipulation check 3·23 2·07 7·42 1·89 8·20 2·03 65·84*** 0·53
Outcome variables
Fear 3·74 1·14 5·05 1·40 5·18 1·26 14·93*** 0·20
Avoidance 2·40 1·10 3·87 1·09 4·06 0·90 33·12*** 0·36
Reactance 2·70 0·96 3·28 0·91 3·59 0·75 13·72*** 0·19
Attitude 4·43 0·76 4·64 0·54 4·55 0·65 1·12 0·02
Intention 4·74 1·42 4·71 1·35 4·97 1·25 0·53 0·01
Motivation 3·38 1·02 3·56 0·98 3·73 1·04 0·84 0·01
Acceptability 5·03 1·56 4·07 1·70 4·05 1·73 5·16** 0·08

HWL, health warning label.
**P< 0·01.
***P< 0·001; ηp, partial eta-squared. All ANCOVA results include age, gender, dieting and family diabetes as covariates. The score range for the manipulation checkmeasure
(how graphic participants perceived the HWL to be) is 1 (not at all) to 10 (extremely). The score range for the avoidance, reactance, attitude and motivation measures is 1–5.
The score range for the fear, intention and acceptability measures is 1–7. Total n 127.While there were no missing data on themain outcome variables, there was one case of
missing data for age, which was added as one of the covariates. Due to the very low level of missing data (no more than 1% participants), we employed complete-case
analyses by casewise deletion.
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while at the same time, be more easily annoyed at attempts
to influence their freedom on SSB consumption.

The results also showed that pictorial HWL did not
directly evoke attitude, intention and motivation. This
aligns with the smoking cessation context(24). Instead,
pictorial HWL were found to indirectly increase intention
and motivation by evoking fear. This indirect-only effect
not only supports the psychological mechanism found in
the smoking cessation context(7,21,24) but also demonstrates
the importance of a mediation model in investigating the
effects of HWL(20). Our study also found that avoidance and
reactance were evoked through the arousal of fear.
Extending the mechanism proposed by Hall et al(22) to
the SSB context, this finding suggests that although the
arousal of fear may cause individuals to avoid thinking
about the warning messages and reconfirm their own
opinions and biases, it is also possible that it may cause
individuals to try to avoid the HWL due to fear of the
negative consequences of drinking SSB. Thus, in line with
this study’s finding on the effect of fear in enhancing
intention and similar evidence in the smoking cessation
context(22,23,25), pictorial HWL may still be effective at
influencing healthier drink choices despite evoking
avoidance and reactance. Additionally, pictorial HWL has
been found to result in a 17 % reduction in the purchase of
SSB(32), reinforcing its effectiveness.

Our findings also support the idea that effective HWL
are often less acceptable(16,17). Nevertheless, SSB warning
labels with loss-frame messages, promoting messages
similar to the HWL used in this study, have been proven
more effective than gain-frame messages(33). Therefore,
instead of avoiding such graphic HWL, the task at hand,
perhaps, is to discoverways of increasingHWL acceptance,
for instance, by complementing it with effectiveness
information(27).

This study is not without limitations. First, power
analysis was not conducted a priori for this study and
the sample size for this study is small. As such, the lack of
differences between the three experimental conditions in
some of the variables of interest could have been due to this
study being underpowered to detect differences.
Nonetheless, the study’s exploratory findings were largely
aligned with existing studies, providing some support for
their validity and for this study’s contribution to the limited
SSB HWL literature in Asia(9). Future studies can thus
continue to explore the extent and mechanism through
which HWL of different formats (pictorial/text-only) and
severity may affect SSB consumption using larger sample
sizes. Second, it should be noted that while mediation
analysis implies causality, the design of this study and the
associations seen in our exploratory findings is cross-
sectional. Third, this study relied solely on self-report
measures. To complement the study’s exploratory findings,
future research could look into other measurements, for
example, actual behaviour(34) and implicit responses(35,36).
Lastly, the other threat component of fear appeal,T
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susceptibility, was not examined in this study. Investigating
the effect of varying levels of susceptibility, on its own as
well as alongside different levels of severity, could further
inform HWL design.

Nonetheless, findings from this exploratory study
contributes towards understanding health behaviour
change and offers guidance for policymakers in efforts to
reduce SSB consumption in the fight against diabetes and
obesity. Although the fear evoked by pictorial HWLmay, at
first impression, elicit negative reactions, including reduced
acceptability of the HWL, it may not necessarily be a bad
thing as the elicited fear can help to drive healthier
beverage consumption behaviours. While this tension
between acceptability and effectiveness may give policy-
makers pause when considering adopting graphic HWL as
a strategy for reducing SSB consumption, HWL may
possess other benefits of being simpler, clearer and easier
to comprehend compared with other strategies like traffic
light labels(37). Therefore, graphic HWL should not be
dismissed too quickly when considering strategies for
reducing SSB consumption.

Acknowledgements

The authors would like to thank Professor Jung Younbo for
his support and advice.

Financial support

This research received no specific grant from any funding
agency, commercial or not-for-profit sectors.

Conflict of interest

There are no conflicts of interest

Authorship

Both authors contributed to the manuscript equally. S.M.:
conceptualisation, methodology, formal analysis, writing –

original draft, writing – review and editing. O.Z.: con-
ceptualisation, methodology, investigation, writing –

original draft, and writing – review and editing.

Ethics of human subject participation

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki, and all procedures
involving research study participants were approved by the
Wee Kim Wee School of Communication and Information,

Nanyang Technological University Institutional Review
Board (IRB# ICA201920S2-009). Written informed consent
was obtained from all subjects/patients

Supplementary material

For supplementary material accompanying this paper visit
https://doi.org/10.1017/S1368980023002859

References

1. Bleich SN & Vercammen KA (2018) The negative impact of
sugar-sweetened beverages on children’s health: an update
of the literature. BMC Obes 5, 1–27.

2. Hu FB & Malik VS (2010) Sugar-sweetened beverages and
risk of obesity and type 2 diabetes: epidemiologic evidence.
Physiol Behav 100, 47–54.

3. Malik VS, Popkin BM, BrayGA et al. (2010) Sugar-sweetened
beverages, obesity, type 2 diabetes mellitus, and cardio-
vascular disease risk. Circulation 121, 1356–1364.

4. Ang P (2021) S’pore Makes Progress in War on Diabetes but
Obesity, Insufficient Physical Activity Still Problems. The Straits
Times. https://www.straitstimes.com/singapore/health/spore-
makes-progress-in-war-on-diabetes-but-obesity-insufficient-
physical-activity (accessed September 2023).

5. Ministry of Health (2018) Public Consultation on Measures to
Reduce Sugar Intake From Pre-Packaged Sugar-Sweetened
Beverages. https://www.moh.gov.sg/news-highlights/details/
public-consultation-on-measures-to-reduce-sugar-intake-from-
pre-packaged-sugar-sweetened-beverages (accessed September
2023).

6. Ministry of Health (2019) MOH to Introduce Measures to
Reduce Sugar Intake from Pre-Packaged Sugar-Sweetened
Beverages. https://www.moh.gov.sg/docs/librariesprovider5/
default-document-library/press-release—ssb-measuresd9491
38164cd4d7295c78c00263f7b18.pdf (accessed September
2023).

7. Kees J, Burton S, Andrews JC et al. (2010) Understanding
how graphic pictorial warnings work on cigarette packaging.
J. Public Policy Mark 29, 265–276.

8. Sillero-Rejon C, Attwood AS, Blackwell AK et al. (2018)
Alcohol pictorial health warning labels: the impact of self-
affirmation and health warning severity. BMC Public Health
18, 1–9.

9. Grummon AH & Hall MG (2020) Sugary drink warnings: a
meta-analysis of experimental studies. PLoS Med 17,
e1003120.

10. Noar SM, Hall MG, Francis DB et al. (2016) Pictorial cigarette
pack warnings: a meta-analysis of experimental studies. Tob
Control 25, 341–354.

11. Witte K (1994) Fear control and danger control: a test of the
extended parallel process model (EPPM). Commun Monogr
61, 113–134.

12. Witte K & Allen M (2000) A meta-analysis of fear appeals:
implications for effective public health campaigns. Health
Educ Behav 27, 591–615.

13. Byrne S, Katz SJ, Mathios A et al. (2015) Do the ends justify
the means? A test of alternatives to the FDA proposed
cigarette warning labels. Health Commun 30, 680–693.

14. Hall MG, Grummon AH, Lazard AJ et al. (2020) Reactions to
graphic and text health warnings for cigarettes, sugar-
sweetened beverages, and alcohol: an online randomized
experiment of US adults. Prev Med 137, 106–120.

15. Maynard OM, Gove H, Skinner AL et al. (2018) Severity and
susceptibility: measuring the perceived effectiveness and

6 S Malik and Z Ong

https://doi.org/10.1017/S1368980023002859 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980023002859
https://www.straitstimes.com/singapore/health/spore-makes-progress-in-war-on-diabetes-but-obesity-insufficient-physical-activity
https://www.straitstimes.com/singapore/health/spore-makes-progress-in-war-on-diabetes-but-obesity-insufficient-physical-activity
https://www.straitstimes.com/singapore/health/spore-makes-progress-in-war-on-diabetes-but-obesity-insufficient-physical-activity
https://www.moh.gov.sg/news-highlights/details/public-consultation-on-measures-to-reduce-sugar-intake-from-pre-packaged-sugar-sweetened-beverages
https://www.moh.gov.sg/news-highlights/details/public-consultation-on-measures-to-reduce-sugar-intake-from-pre-packaged-sugar-sweetened-beverages
https://www.moh.gov.sg/news-highlights/details/public-consultation-on-measures-to-reduce-sugar-intake-from-pre-packaged-sugar-sweetened-beverages
https://www.moh.gov.sg/docs/librariesprovider5/default-document-library/press-release---ssb-measuresd949138164cd4d7295c78c00263f7b18.pdf
https://www.moh.gov.sg/docs/librariesprovider5/default-document-library/press-release---ssb-measuresd949138164cd4d7295c78c00263f7b18.pdf
https://www.moh.gov.sg/docs/librariesprovider5/default-document-library/press-release---ssb-measuresd949138164cd4d7295c78c00263f7b18.pdf
https://doi.org/10.1017/S1368980023002859


believability of tobacco health warnings. BMC Public Health
18, 468.

16. Mantzari E, Vasiljevic M, Turney I et al. (2018) Impact of
warning labels on sugar-sweetened beverages on parental
selection: an online experimental study. Prev Med Rep 12,
259–267.

17. Diepeveen S, Ling T, Suhrcke M et al. (2013) Public
acceptability of government intervention to change health-
related behaviours: a systematic review and narrative
synthesis. BMC Public Health 13, 1–11.

18. Miller CL, Dono J, Wakefield MA et al. (2019) Are Australians
ready for warning labels, marketing bans and sugary drink
taxes? Two cross-sectional surveys measuring support for
policy responses to sugar-sweetened beverages. BMJ Open
9, e027962.

19. An R, Liu J, Liu R et al. (2021) Impact of sugar-sweetened
beverage warning labels on consumer behaviors: a system-
atic review and meta-analysis. Am J Prev Med 60, 115–126.

20. Emery LF, Romer D, Sheerin KM et al. (2014) Affective and
cognitive mediators of the impact of cigarette warning labels.
Nicotine Tobacco Res 16, 263–269.

21. Hall MG, Sheeran P, Noar SM et al. (2018) Negative affect,
message reactance and perceived risk: how do pictorial
cigarette pack warnings change quit intentions? Tobacco
Control 27, e136–e142.

22. Hall MG, Mendel JR, Noar SM et al. (2018) Why smokers
avoid cigarette pack risk messages: two randomized clinical
trials in the United States. Soc Sci Med 213, 165–172.

23. Thrasher JF, Swayampakala K, Borland R et al. (2016)
Influences of self-efficacy, response efficacy, and reactance
on responses to cigarette health warnings: a longitudinal
study of adult smokers in Australia and Canada. Health
Commun 31, 1517–1526.

24. Brewer NT, Parada H Jr, Hall MG et al. (2019) Understanding
why pictorial cigarette pack warnings increase quit attempts.
Ann Behav Med 53, 232–243.

25. Cho YJ, Thrasher JF, Swayampakala K et al. (2016) Does
reactance against cigarette warning labels matter? Warning
label responses and downstream smoking cessation amongst
adult smokers in Australia, Canada, Mexico and the United
States. PloS One 11, e0159245.

26. Grummon AH & Brewer NT (2020) Health warnings and
beverage purchase behavior: mediators of impact. Ann
Behav Med 54, 691–702.

27. Donnelly GE, Zatz LY, Svirsky D et al. (2018) The effect of
graphic warnings on sugary-drink purchasing. Psychol Sci
29, 1321–1333.

28. Hall MG, Grummon AH, Queen T et al. (2023) How pictorial
warnings change parents’ purchases of sugar-sweetened
beverage for their children: mechanisms of impact. Int J
Behav Nutr Phys Act 20, 1–10.

29. Witte K (1992) Putting the fear back into fear appeals: the
extended parallel process model. Commun Monogr 59,
329–349.

30. HongH (2011) An extension of the extended parallel process
model (EPPM) in television health news: the influence of
health consciousness on individual message processing and
acceptance. Health Commun 26, 343–353.

31. Hayes AF (2013) Introduction to Mediation, Moderation,
and Conditional Process Analysis: A Regression-Based
Approach. New York, NY: The Guilford Press.

32. Hall MG, Grummon AH, Higgins IC et al. (2022) The impact
of pictorial health warnings on purchases of sugary drinks for
children: a randomized controlled trial. PLoS Med 19,
e1003885.

33. Falbe J, Montuclard A, Engelman A et al. (2021) Developing
sugar-sweetened beverage warning labels for young adults.
Public Health Nutr 24, 4765–4775.

34. Hartigan P, Patton-Ku D, Fidler C et al. (2017) Rethink your
drink: reducing sugar-sweetened beverage sales in a child-
ren’s hospital. Health Promot Pract 18, 238–244.

35. Asbridge SC, Pechey E, Marteau TM et al. (2021) Effects of
pairing health warning labels with energy-dense snack foods
on food choice and attitudes: online experimental study.
Appetite 160, 105090.

36. Ventsel M, Pechey E, De-Loyde K et al. (2022) Effect of
health warning labels on motivation towards energy-dense
snack foods: two experimental studies.Appetite 175, 106084.

37. Khandpur N, Sato PD, Mais LA et al. (2018) Are front-of-
package warning labels more effective at communicating
nutrition information than traffic-light labels? A randomized
controlled experiment in a Brazilian sample. Nutrients 10, 688.

Health warning labels on sugary drinks 7

https://doi.org/10.1017/S1368980023002859 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980023002859

	Is evoking fear effective? Exploratory findings from a randomised experiment on the impacts of health warning labels on sugar-sweetened beverages
	Methods
	Study design and participants
	Stimuli
	Data collection
	Data analysis

	Results
	Manipulation check
	Main effects
	Fear as mediator

	Discussion
	Acknowledgements
	Financial support
	Conflict of interest
	Authorship
	Ethics of human subject participation
	Supplementary material
	References


