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Effectiveness of pictorial warnings

Tobacco use is the leading preventable cause of death in the world. No other behaviour kills as many
people (World Health Organization, 2013). For this reason, actions that can reduce cigarette smoking,
by preventing initiation or helping people quit, are critically important. Effective approaches include
policies that raise the cost of cigarettes and clinical interventions for cessation (International Agency
for Research on Cancer, 2011; Stead et al., 2012).

Our recent randomised trial provides convincing evidence of the behavioural effects of pictorial
cigarette pack warnings (Brewer et al., 2016). We randomly assigned 2149 adult smokers in two US
cities to have warnings on the side of their packs for 4 weeks. The trial was designed to estimate
the effect of the US adopting newly legislated pictorial warnings. Thus, our intervention warnings
had newly required messages and images of the harms of smoking; control warnings were the
ones in use in the US for the past 30 years. In the trial, the pictorial cigarette pack warnings increased
forgoing cigarettes, quit attempts and quitting for a week or more among a diverse community
sample. The trial findings corroborate the conclusion of a recent systematic review of observational
longitudinal studies (n =812,363) showing that implementing stronger (typically pictorial) cigarette
pack warnings was associated with reductions in smoking (Noar, Francis, et al., 2016). A recent mod-
elling paper also estimated that implementing pictorial warnings in the US would prevent over
650,000 deaths over the next 50 years (Levy, Mays, Yuan, Hammond, & Thrasher, 2016). Kok,
Peters, Kessels, Ten Hoor, and Ruiter (2017) referred to Malouff et al.’s (2012) small pictorial pack
warning trial with 56 people which up until recently was the only experiment that had examined
behavioural outcomes. That experiment offered useful information on psychosocial outcomes but
was underpowered to detect any effects on behaviour and thus did not yield evidence about behav-
jour one way or another. Thus, we believe it is now reasonable to update Kok et al.’s conclusion that
‘convincing evidence regarding [pictorial warnings] is not available’ (p. 14). We now know that that
pictorial warnings increase quitting.

Other issues

When the US implements pictorial warnings, they may not include an efficacy message. A 2012
lawsuit that suspended the implementation of pictorial pack warnings focused in part on the
initial proposal to include a phone number of a toll-free quit line (1-800-QUIT-NOW). Some legal scho-
lars expect that the US will not challenge that part of the ruling given the quirks of commercial free
speech protections in the US. A high-self-efficacy, high-threat message of the sort favoured by Kok
et al. may not be possible at present on US cigarette packs, but warnings without an explicit self-
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Table 1. Impact of fear communication stratified by efficacy message.

Source k Outcome with efficacy d  Without efficacy d  Efficacy hypothesis supported
Tannenbaum et al. (2015) 110 Attitudes 39¢% 14 Weak hypothesis
Tannenbaum et al. (2015) 161 Intentions A0 27% Weak hypothesis
Tannenbaum et al. (2015) 70 Behavior A3% 14 Weak hypothesis

Peters, Ruiter, and Kok (2013) 7 Behavior AQ* -.14 Weak hypothesis

Peters et al. (2013) 6 Behavior 31# -31 Weak hypothesis

Note: k: number of studies; d: standardised mean difference.

*pn <.05.

efficacy message could still have a substantial impact on public health even if the absclute impact on
smoking is small. For example, pictorial warnings — which did not include the quit line number in our
trial — were effective without a self-efficacy message and even caused small increases in quitting self-
efficacy (Brewer et al., 2018). That said, we agree with Kok et al. that the warnings would likely work
even better with a self-efficacy message, and that self-efficacy messages should accompany fear
communications whenever possible.

So why might pictorial cigarette pack warnings work even when the self-efficacy hypothesis
suggests otherwise? Pictorial pack warnings in our trial were effective because they increased
negative affect (Brewer et al, 2018). Mediational analysis showed that the pictorial warnings
increased quit attempts because they increased fear and other components of negative affect
such as disgust and sadness. Smokers are skilled at denigrating and rejecting risk messages, but
cigarette pack warnings may act as a constant risk reminder that keeps the risk information literally
at hand. Furthermore, cigarette pack warnings pair the warning directly with the behaviour, with
many exposures over an extended period (~600 exposures over the course of our trial for a pack a
day smoker). One consequence is that pictorial warnings make smokers think about the messages,
the harms of smoking and quitting (Brewer et al, 2016; Noar et al., 2017), even as they do not
change perceived risk (Noar, Hall, et al., 2016). This is very different from many fear elicitations,
such as the seminal work by Leventhal, Singer, and Jones (1965) and Leventhal, Jones, and
Trembly (1966), that use one time exposure to fear communications, removed in time and
place from the opportunity to engage in the target behaviour. Pictorial warning exposure leads
to weekly increases in intentions to quit smoking over the short term (Parada, Hall, Boynton, &
Brewer, 2017), and countries often rotate among different warnings on packs to expose
smokers to different messages over time. Because pictorial warnings’ potency may begin to
wane after several months or years, however, it is important to periodically refresh them with
new content (Borland et al., 2009; Hitchman, Driezen, Logel, Hammond, & Fong, 2014).

An important question is whether fear communication works in contexts beyond pictorial pack
warnings. The strong efficacy statement hypothesis is that ‘fear appeals without efficacy statements
will produce negative effects (i.e. will backfire); while the weak hypothesis is that ‘fear appeals
without efficacy statements will produce weaker (i.e. less positive or null) effects relative to fear
appeals with efficacy statements’ (Tannenbaum et al,, 2015, p. 1180). Two recent meta-analyses
show clear support for the weak hypothesis (Table 1), consistent with previous reviews (De Hoog,
Stroebe, & De Wit, 2007; Witte & Allen, 2000). These findings are reassuring because they demonstrate
that fear appeals without efficacy statements do not backfire. Furthermore, fear communication
without an efficacy statement can improve attitudes and motivate behaviour change.

Conclusion

Reasonable people can disagree about how to interpret the available evidence on fear communi-
cations in various domains, but the accumulated evidence supporting pictorial cigarette pack warn-
ings is strong. Based on that evidence, we believe that pictorial warnings will reduce smoking (Brewer
et al,, 2016; Levy et al,, 2016; Noar, Francis, et al., 2016). They will do so by increasing fear and other
negative affect and by increasing thinking about the warnings, among other psychological
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mechanisms (Brewer et al., 2018). Perhaps pictorial warnings are a special case, falling outside the
territory covered by the self-efficacy hypothesis. All of this theorising is interesting and important,
and we behavioural scientists will spend the next decades refining hypotheses about how to
improve fear communications. As we do so, policy-makers in the US can help reduce smoking and
save lives by joining over 100 countries and jurisdictions that have required pictorial cigarette
pack warnings (Canadian Cancer Society, 2016).

Acknowledgements

The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH or
the Food and Drug Administration.

Disclosure statement

NTB has served on paid advisory boards for FDA and served as an expert consultant in litigation against tobacco com-
panies. Other authors declare no conflicts of interest.

Funding

T32-CAQ57726 from the National Cancer Institute of the National Institutes of Health supported MGH’'s time on the
commentary.

ORCID

Noel T. Brewer  http://orcid.org/0000-0003-2241-7002

References

Borland, R,, Wilson, N., Fong, G. T., Hammond, D., Cummings, K. M., Yong, H.-H., ... McNeill, A. (2009). Impact of graphic
and text warnings on cigarette packs: Findings from four countries over five years. Tobacco Control, 18(5), 358-364.

Brewer, N. T, Hall, M. G, Noar, S. M., Parada, H., Stein-Seroussi, A., Bach, L. E., ... Ribisl, K. M. (2016). Effect of pictorial ciga-
rette pack warnings on changes in smoking behavior: A randomized clinical trial. JAMA internal Medicine, 176, 905-912.

Brewer, N. T., Parada, H., Hall, M. G, Boynton, M. H., Noar, S. M., & Ribisl, K. M. (2018). Understanding why pictorial cigarette
pack warnings increase quit attempts. Unpublished manuscript. Chapel Hill: University of North Carolina.

Canadian Cancer Society. (2016). Cigarette package health warnings: International status report, fifth edition. Ontario:
Canadian Cancer Society.
De Hoog, N., Stroebe, W., & De Wit, J. B. (2007). The impact of vulnerability to and severity of a health risk on processing
and acceptance of fear-arousing communications: A meta-analysis. Review of General Psychology, 11(3), 258-285.
Hitchman, S. C,, Driezen, P., Logel, C, Hammond, D., & Fong, G. T. (2014). Changes in effectiveness of cigarette health
warnings over time in Canada and the United States, 2002-2011. Nicotine & Tobacco Research, 16(5), 536-543.
doi:10.1093/ntr/ntt196

International Agency for Research on Cancer. (2011). Effectiveness of tax and price policies for tobacco control. IARC hand-
books of cancer prevention: tobacco control. Volume 14, Lyon: International Agency for Research on Cancer.

Kok, G., Peters, G. J. Y., Kessels, L. T. E., Ten Hoor, G. A., & Ruiter, R. A. C. (2017). Ignoring theory and misinterpreting evi-
dence: The false belief in fear appeals. Health Psychology Review. doi:10.1080/17437199.2017.1415767

Leventhal, H,, Jones, S, & Trembly, G. (1966). Sex differences in attitude and behavior change under conditions of fear and
specific instructions. Journal of Experimental Social Psychology, 2(4), 387-399.

Leventhal, H,, Singer, R, & Jones, S. (1965). Effects of fear and specificity of recommendation upon attitudes and behavior.
Journal of Personality and Social Psychology, 2(1), 20-29.

Levy, D. T, Mays, D,, Yuan, Z, Hammond, D., & Thrasher, J. F. (2016). Public health benefits from pictorial health warnings
on US cigarette packs: A SimSmoke simulation. Tobacco Control, 26, 649-655.

Malouff, J. M., Schutte, N. S., Rooke, S. E., & MacDonell, G. (2012). Effects on smokers of exposure to graphic warning
images. The American Journal on Addictions, 21, 555-557.

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. Journalism & Mass Communication
Quarterly, 94, 416-442.



132 @ N.T. BREWER ET AL.

Noar, S. M., Francis, D. B,, Bridges, C., Sontag, J. M., Ribis|, K. M., & Brewer, N. T. (2016). The impact of strengthening ciga-
rette pack warnings: Systematic review of longitudinal observational studies. Social Science & Medicine, 164, 118-129.

Noar, S. M., Hall, M. G, Francis, D. B., Ribisl, K. M,, Pepper, J. K., & Brewer, N. T. (2016). Pictorial cigarette pack warnings: A
meta-analysis of experimental studies. Tobacco Control, 25, 341-354.

Parada, H., Hall, M. G, Boynton, M. H., & Brewer, N. T. (2017). Trajectories of responses to pictorial cigarette pack warnings.
Nicotine & Tobacco Research.

Peters, G. J. Y., Ruiter, R. A,, & Kok, G. (2013). Threatening communication: A critical re-analysis and a revised meta-analytic
test of fear appeal theory. Health Psychology Review, 7(Suppl.1), S8-S31.

Stead, L. F,, Perera, R, Bullen, C, Mant, D., Hartmann-Boyce, J., Cahill, K., & Lancaster, T. (2012). Nicotine replacement
therapy for smoking cessation. Cochrane Database of Systematic Reviews, 11, CD000146.

Tannenbaum, M. B,, Hepler, J., Zimmerman, R. S, Saul, L., Jacobs, S., Wilson, K., & Albarracin, D. (2015). Appealing to fear: A
meta-analysis of fear appeal effectiveness and theories. Psychological Bulletin, 141, 1178-1204.

Witte, K, & Allen, M. (2000). A meta-analysis of fear appeals: Implications for effective public health campaigns. Health
Education & Behavior, 27, 591-615.

World Health Organization. (2013). WHO report on the global tobacco epidemic, 2013: Enforcing bans on tobacco advertis-
ing, promotion and sponsorship. Geneva: Author.



