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Abstract

Introduction: Research on the emotional impact of tobacco-warning images (TWIs) has not evalu-
ated the role of context (ie, cigarette packs) as a modulator of the emotional response to TWIs. The 
objective of the present study was to identify the influence of the cigarette package brand on the 
emotional impact of TWIs that cover 30% of cigarette packs in smokers and nonsmokers using a 
specific methodology for the study of emotion.
Methods: The participants included 95 smokers and 111 nonsmokers who observed three TWIs 
under two conditions: TWIs that covered 30% of cigarette packs and TWIs alone, without brands. 
Additionally, 18 pictures from the International Affective Picture System were presented as com-
parison stimuli and to reduce the effect of habituation. The Self-Assessment Manikin was used to 
assess valence, arousal, and dominance dimensions.
Results: TWIs that covered 30% of cigarette packs were evaluated as least aversive, with lower 
ratings of arousal and higher ratings of dominance in both groups. Differences in the valence, 
arousal, and dominance dimensions were found between groups. Smokers rated TWIs that cov-
ered 30% of cigarette packs as less aversive and more arousing and gave them lower dominance 
scores compared with nonsmokers.
Conclusion: The results suggest that cigarette packages modulate the emotional impact of TWIs, 
especially in smokers, and the minimum size of TWIs (ie, 30% of the front and back of the 
package) is not sufficiently large to generate an emotional impact associated with avoidance 
behavior.
Implications: Cigarette packages modulate the emotional impact of TWIs, especially in smokers. 
The cigarette package itself is an appetitive context that captures the attention of the observer and 
decreases the aversive emotional response to the TWIs. The minimum size of TWIs (ie, 30% of the 
front and back of the package) is not sufficiently large to generate an emotional impact associated 
with avoidance behavior.
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Introduction

Tobacco consumption is a major threat to public health worldwide. 
An estimated 6 million people die each year because of tobacco con-
sumption.1 This has led the World Health Organization to develop 
a set of six measures, referred to as MPOWER, that seek to reduce 
tobacco demand, with the objective of counteracting advertising, 
preventing the initiation of tobacco consumption, and encouraging 
abandonment of the habit.2

For years, the tobacco industry has used advertising and the mass 
media to promote the consumption of tobacco and influence peo-
ple’s decision to smoke.3–6 In its advertising strategies, the tobacco 
industry has used highly agreeable images that induce people to 
smoke. Since the promulgation of laws that regulate diffusion cam-
paigns, advertising has concentrated on tobacco packaging, mak-
ing it more visually attractive.7 The use of pictorial warning images 
seeks to diminish the pleasurable responses that are elicited by the 
package by providing information about the consequences of con-
sumption to prevent tobacco use or strengthen the motivation to 
quit.8 This strategy has proven effective in a wide range of demo-
graphic groups,9–11 particularly in people who have recently started 
consumption and people who seek to quit smoking, especially when 
warnings are highly visible and display the negative health effects of 
smoking.12 A larger graphic of health warnings increases the percep-
tion of risk, promotes recall of the consequences, and communicates 
health risks.13,14

Studies of the emotional impact of tobacco-warning images 
(TWIs) have generally been conducted using surveys and focus 
groups.14 Results from these investigations show that TWIs more 
effectively communicate the message of damage and danger com-
pared with text alone.15 Smokers reported some degree of fear and 
disgust in response to TWIs, associated with a decrease in tobacco 
use.16,17 Images that feature harm to children are most effective.18 
However, few investigations have used a methodology that is specifi-
cally designed to evaluate the emotional impact of TWIs.

One of the more solid methodologies for studying emotion is 
the Affective Image Visualization Paradigm.19 This methodology is 
based on the concept of emotion as a predisposition to action, start-
ing with the activation of one of the two primary motivational sys-
tems: appetitive and defensive.20 This model proposes that emotional 
experience is constructed from three general dimensions: valence 
(pleasant/unpleasant), arousal (low/high intensity), and dominance 
(low/high control).21 Extensive evidence shows that pleasant pictures 
generate high arousal and are associated with approach behaviors. 
Unpleasant pictures also generate high arousal but are associated 
with avoidance behaviors. Neutral pictures generate low arousal and 
no behavioral tendency.22–24 Similarly, unpleasant and highly arous-
ing pictures are characterized by low levels of dominance, and pleas-
ant pictures have higher levels of dominance.22

Using this methodology, Nascimento et al.25 evaluated pictorial 
images from the first and second sets of TWIs that are used in Brazil 
and demonstrated that they could be classified as unpleasant. Muñoz 
et al.26 analyzed European TWIs and found that 83% of the images 
were rated as moderately aversive to very aversive.

To our knowledge, no study has used the affective image visu-
alization paradigm with images that depict TWIs together with the 
cigarette brand, which is a visually attractive and appetitive context7 
and can result in a decrease in the TWIs’ ability to create an emo-
tional impact that is characterized by aversive valence, high arousal, 
and low dominance, especially for warnings that occupy only 30% 
of the visible area of the package, which is the minimum requirement 

of the Framework Convention on Tobacco Control.8 Currently, 57 
countries use TWIs that occupy 30% of the package.27 The objective 
of the present study was to identify the influence of the cigarette 
package brand on the emotional impact of TWIs that covered 30% 
of cigarette packs in smokers and nonsmokers using a specific meth-
odology for the study of emotion.

Method

Participants
Two hundred six individuals (98 males and 108 females) were divided 
into two groups: smokers (n = 95, 18–25 years, M = 21.56 years, 
SD  =  2.38  years) and nonsmokers (n  =  111, 18–24  years, 
M = 21.07 years, SD = 2.19 years; t174 = 1.39, P = .16). The smoker 
group reported more than 1 year of tobacco use and smoking an 
average of 9.4 (SD  =  1.87) cigarettes per day. No significant dif-
ferences were found between groups in the percentage of men and 
women (χ1

2  =  .74, P =  .39). Participants were recruited from three 
universities in Bogota, Colombia. The exclusion criteria were cur-
rent medical or psychological treatment, visual/auditory problems 
without correction, and being an ex-smoker. All of the participants 
provided written informed consent. The study was approved by the 
University of San Buenaventura Review Board.

Stimuli
Three TWIs without text warnings (ie, mouth cancer, aging, and 
erectile dysfunction) were used that are part of tobacco control cam-
paigns that have been adopted in several countries (eg, Colombia, 
Bolivia, Ecuador, Brazil, Australia, Canada, and European Union 
countries). The TWIs that were used were from the 2009 Colombian 
set. Each of the TWIs was presented under two conditions: (1) on 
the bottom front panel of a cigarette package, covering 30% of the 
package (warning texts were masked, and the remaining 70% of the 
cigarette package showed the cigarette brand) and (2) TWIs alone, 
without the cigarette brands, enlarged to the same size as TWIs 
with the brand. Both TWI conditions consisted of photographs of 
real cigarette packages that were presented in the same relative size 
(800 × 400 pixels). Additionally, we select 18 pictures (six pleasant, 
six neutral, and six unpleasant) from the International Affective 
Picture System (IAPS; picture codes 2095, 2274, 2347, 3059, 3212, 
3310, 4668, 7013, 7026, 7033, 7077, 7405, 8026, 9163, 9412, 
9445, 9904, and 9927),28 according to the Colombian normative 
ratings.29 Selection implied similar arousal ratings for pleasant and 
unpleasant pictures (P = .34). These 18 pictures were used as com-
parison stimuli and to reduce the effect of habituation to the TWIs. 
IAPS pictures were presented in their original format, without the 
cigarette package. All of the pictures were presented in color.

Self-Report Measures
The Self-Assessment Manikin (SAM)30 was used for the affective 
evaluation of TWIs and IAPS pictures. The SAM is a pictorial non-
verbal measure of emotion that consists of three affective 9-point 
scales: valence, arousal, and dominance. For the valence scale, the 
SAM ranges from a smiling, happy figure to a frowning, unhappy 
figure. Scores range from 1 (extremely unpleasant) to 9 (extremely 
pleasant), with 5 being neutral. For the arousal scale, the SAM ranges 
from a relaxed, sleepy figure with eyes close to an excited, wide-eyed 
figure. Scores range from 1 (low arousal) to 9 (high arousal). For 
the dominance scale, the SAM ranges from a very small figure that 
represents a feeling of being controlled to a very large figure that 
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represents being in control. Scores range from 1 (low dominance) to 
9 (high dominance). The SAM has been used successfully to evaluate 
the emotional impact of TWIs.25,26

Procedure
The experiment was conducted in a dimly lit laboratory (6.0 × 6.0 m) 
with comfortable desks that were placed in rows in front of a slide 
projection screen. The maximum size of the projected image was 
1.50 × 1.50 m. Each row of desks, from front to back, was located 
10 cm higher than the row in front to ensure that the screen was fully 
visible to every participant. The distance from the first row to the 
screen was 2.0 m, and the distance from the last row to the screen 
was 6.0 m. The room had four rows of desks, and each row had 
five desks. Each desk was 60 cm long. No more than 20 subjects 
performed the test simultaneously. The male/female ratio was not 
greater than 1:2 (or 2:1) for any single group session. Two different 
pseudo-randomized picture presentation orders were prepared. Each 
image was presented once. Each order included the same set of 24 
pictures (three TWIs that covered 30% of the cigarette packs, three 
TWIs alone, without brands, and 18 IAPS pictures). Each order had 
the constraint of not presenting the same picture category consecu-
tively, and the male/female ratio was not more than 1:2 (or 2:1) for 
any order.

A computer projection system controlled the timing of the 
stimulus presentation. The Spanish instructions were presented in 
a digital audio format that was previously recorded by a psycholo-
gist with knowledge of the investigation to minimize differences 
between sessions. Each trial consisted of three parts: 6 seconds of 
picture presentation, 15 seconds to rate the picture using the SAM 
scale (valence, arousal, and dominance), and a 5-second intertrial 
interval. The participants assessed all of the pictures during the 
experimental session. Five pictures from the IAPS were used as 
examples to ensure that the participants did not have any doubt 
when using the SAM scales.

Statistical Analysis
Initially, the distribution of the 24 pictures was analyzed in the 
emotional dimensions using a scatterplot with two axes (valence vs. 
arousal). Pearson’s linear correlation was used to analyze correla-
tions between appetitive valence and arousal and between aversive 
valence and arousal. To evaluate the influence of the cigarette pack-
age on the emotional impact of the TWIs in smokers and nonsmok-
ers, we ran separate mixed 2 × 2 × 5 analyses of variance (ANOVAs) 
for each affective scale (valence, arousal, and dominance), with 
Group (smoker/nonsmoker) and Stimulus Order as the between-sub-
jects factors and Picture (TWIs that covered 30% of cigarette packs, 
TWIs alone, without brands, and pleasant, neutral, and unpleasant 
pictures) as the within-subjects factors. When the assumption of 
sphericity was not met, Greenhouse-Geisser correction was applied 
to the degrees of freedom in all cases. Post hoc analyses of the mean 
values were performed using paired multiple comparisons, adjusted 
with Bonferroni correction. The level of significance was set at P < 
.05 for all of the analyses, and the effect size (ηp

2 ) is reported. All of 
the statistical analyses were performed using Statistical Package for 
Social Sciences (SPSS) 20.0 software.

Results

Figure 1 shows the distribution of all of the pictures in two-dimen-
sional space, composed of valence (y-axis) and arousal (x-axis) rat-
ings. The distribution showed a typical boomerang form, in which 
the pictures on the upper arm (positive pole) indicate activation 
of the appetitive motivational system (which is associated with 
approach behaviors), whereas pictures on the lower arm (negative 
pole) indicate activation of the defensive motivational system (asso-
ciated with avoidance behaviors). Both types of pictures were associ-
ated with a significant level of arousal. As expected, lower arousal 
scores were observed for pictures with a neutral valence. The cor-
relation between valence and arousal at both poles was significant: 

Figure  1. Distribution of tobacco-warning images (TWIs) and International Affective Picture System (IAPS) pictures in the two-dimensional affective space 
(valence and arousal dimensions).
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positive pole (r = 0.72; P = .04, R2 = 0.51), negative pole (r = −0.94, 
P = .004, R2 = 0.88).

The IAPS pictures were located at both poles and in the zone of 
origin, whereas the TWIs were located exclusively at the negative 
pole. However, the three TWIs that covered 30% of the cigarette 
packs and single TWI that depicted erectile dysfunction were located 
in an area that was closer to neutral.

Emotional Dimensions
Valence
The ANOVA of the valence dimension revealed a significant main 
effect of Picture (F4,696 = 503.89, P < .0001, ηp

2  = 0.74). As expected, 
significant differences were found between pleasant, neutral, and 
unpleasant pictures (all P < .0001). The TWIs that covered 30% 
of cigarette packs were perceived as less aversive than TWIs alone, 
without brands (P < .0001; Figure 2), less aversive than unpleasant 
pictures (P < .0001), and more aversive than neutral and pleasant 
pictures (both P < .0001). No differences were found between TWIs 
alone, without brands, and unpleasant pictures (P = .43). A signifi-
cant Group × Picture interaction was found (F4,696 = 5.60, P = .001, 
ηp

2 = .03). When TWIs were presented that covered 30% of the ciga-
rette packs, smokers evaluated them as less aversive compared with 
nonsmokers (P = .002; Figure 3). Moreover, when TWIs were pre-
sented that covered 30% of the cigarette packs, smokers evaluated 
them as less aversive compared with TWIs alone, without brands (P 
< .0001). No differences were found in nonsmokers (P =  .34). No 
other significant main effects or interactions were found.

Arousal
The ANOVA of the arousal dimension revealed a significant main 
effect of Picture (F4,696 = 48.51, P < .0001, ηp

2  = .21). As expected, 
pleasant and unpleasant pictures were perceived as more arousing 
than neutral pictures (both P < .0001). No differences were found 

between pleasant and unpleasant pictures (P = .44). The TWIs that 

covered 30% of the cigarette packs were perceived as less arousing 

than TWIs alone, without brands (P < .0001; Figure  2), and less 

arousing than pleasant and unpleasant pictures (both P < .0001). 

The TWIs alone, without brands, were perceived as more arousing 

than neutral pictures (P < .0001) and less arousing than pleasant and 

unpleasant pictures (both P < .0001). A significant Group × Picture 

interaction was found (F4,696 = 3.23, P = .02, ηp
2  = .01). When TWIs 

were presented that covered 30% of the cigarette packs, smok-

ers evaluated them as more arousing compared with nonsmokers 

(P = .03; Figure 3). No other significant main effects or interactions 

were found.

Dominance

The ANOVA revealed a significant main effect of Picture 

(F4,696 = 77.58, P < .0001, ηp
2 = .30). Unpleasant pictures had the low-

est dominance ratings compared with pleasant and neutral pictures 

(both P < .0001). The TWIs that covered 30% of the cigarette packs 

and TWIs that were presented alone, without brands, had lower 

dominance ratings than pleasant and neutral pictures (all P < .002) 

but higher dominance ratings compared with unpleasant pictures 

(both P < .0001). The TWIs that covered 30% of the cigarette packs 

had higher dominance ratings compared with TWIs alone, without 

brands (P < .0001; Figure 2). A significant main effect of Group was 

found (F1,174 = 7.25, P = .008, ηp
2  = .04), in which smokers gave lower 

dominance scores (P = .008). A significant Group × Picture interac-

tion was found (F4,696 = 3.53, P = .01, ηp
2 = .02). Smokers gave lower 

dominance scores to TWIs that covered 30% of the cigarette packs, 

TWIs alone, without brands (Figure 3), and pleasant and unpleasant 

pictures compared with nonsmokers (all P < .04). No other signifi-

cant main effects or interactions were found.

Figure 2. Emotional reactions to tobacco-warning images (TWIs) presented on cigarette package and without cigarette package. Bars indicate the standard error 
of the mean. *P < .05.
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Discussion

The objective of the present study was to identify the influence of the 
cigarette package brand on the emotional impact of TWIs that cov-
ered 30% of cigarette packs in smokers and nonsmokers using a spe-
cific methodology for the study of emotion. The results showed that 
the cigarette package presentation decreased the levels of aversion 
and arousal that were produced by the TWIs and enhanced the per-
ception of emotional control. These changes were more pronounced 
in smokers. These results suggest that the cigarette package modu-
lates the emotional impact of TWIs, decreasing their effectiveness in 
generating intense negative emotions.

Previous studies have shown that stimuli that have an emotional 
impact that is characterized by significant aversive valence also typi-
cally generate high levels of arousal and low levels of dominance,23,31 
which in turn are associated with avoidance behaviors. However, 
when the valence is less aversive, arousal decreases and dominance 
increases, leading to a low probability of avoidance behavior.21,22 
These changes in valence, arousal, and dominance were observed 
when TWIs were presented that covered 30% of cigarette packs, 
indicating a decrease in the TWIs’ ability to generate an avoidance 
response. These results suggest that the minimum size that is stipu-
lated for TWIs8 is insufficient to generate a negative and effective 
emotional impact.

Similar results have been reported by studies that used other 
types of methodologies, demonstrating that the salience of the TWI 
depends on the size, type, and location of the image.14 In young 
adults, large warning images are most remembered and have a 
greater impact.32,33 Recent studies found that the size of TWIs is 
essential to avoid habituation to the warning images and associated 
with cognitive reactions that can result in forgoing cigarettes and 
possibly abandoning tobacco consumption.34

Our results suggest that the minimum size of TWIs (ie, 30% of 
the principal display area of the package) is insufficient to achieve 
the goal of motivating avoidance behavior because the warning 
image must compete with the visual properties of the other 70% 
of the package, which is designed to capture attention and visually 
appealing.7 This suggests that the cigarette package itself is a con-
text that captures the attention of the observer and decreases the 
aversive emotional response to TWIs. The decrease in the emotional 
response may occur for several reasons: (1) an appetitive context 
modulates an aversive stimulus, such as a TWI, (2) the context dis-
tracts attention away from the TWI, and (3) the TWI becomes more 
familiar and is therefore less threatening. For example, nonsmokers 

may realize that the stimulus is irrelevant to him or her, and smokers 
may learn to ignore the threatening message to reduce conflict while 
they maintain their habit.

Recent studies have reported that a specific context can modulate 
physiological and psychological responses to an emotional stimu-
lus.35,36 Previous studies have suggested that health warning messages 
must comprise at least 90% of the package to decrease its attractive-
ness.37 For example, the third set of Brazilian TWIs was printed on 
real three-dimensional cigarette packages, covering 100% of one 
of the faces of the cigarette package (as stipulated by the Brazilian 
government), and presented to participants. These TWIs were rated 
as very aversive, were effective against smoking, and behaviorally 
curbed the appetitive drive toward the packs.38 These previous find-
ings corroborate the present results, in which TWIs should cover as 
much of the packs as possible to avoid appetitive competition by the 
brand. Additionally, when TWIs are placed on plain packages, their 
impact increases, the ability to remember them increases,39 demand 
for the product decreases (in experimental contexts),40 the social 
appeal of smoking behavior decreases, and the perception of dam-
age caused by smoking increases.41,42 Altogether, these results suggest 
that the currently stipulated minimum size of TWIs can be effective 
when they are presented on plain packages, but their effectiveness 
decreases when traditional packaging is used.

Our results also indicate that smokers evaluated the TWIs as 
less aversive and more arousing and gave them lower dominance 
scores when they covered 30% of the cigarette packs compared with 
nonsmokers. These results are consistent with previous studies that 
found that stimuli that are associated with tobacco (eg, the cigarette 
package) activate the appetitive motivational system in smokers,43–46 
which competes with activation of the defensive motivational sys-
tem that is activated by the TWI. This suggests that the emotional 
impact of TWIs that cover 30% of cigarette packs may be greater 
in nonsmokers than in smokers, which can lead to a decrease in the 
motivation to start smoking.

With regard to the content of the TWIs, the results suggested 
that symbolic warning pictures that use tobacco-related images 
(eg, erectile dysfunction) are less effective in generating an aversive 
emotional response. In contrast, pictures that show explicit damage 
or bodily deterioration are more effective. Such findings have been 
reported by other studies.25,26 These results can be explained by acti-
vation of the defensive motivational system in both men and women 
by stimuli that involve explicit threats, such as animal and human 
attacks, illness, and contamination.21,22

Figure 3. Differences in the valence, arousal, and dominance dimensions between tobacco-warning images (TWIs) that were presented on the cigarette package 
and without the cigarette package in smokers and nonsmokers. Bars indicate the standard error of the mean. *P < .05.
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Finally, we found no difference in the valence dimension between 
unpleasant pictures and TWIs alone, without brands. However, when 
TWIs were presented that covered 30% of the cigarette packs, they 
were evaluated as less aversive than unpleasant pictures. Differences 
were also found between unpleasant pictures and TWIs (both TWIs 
that covered 30% of cigarette packs and TWIs that were presented 
alone, without brands) in the arousal and dominance dimensions. 
These results suggest that modulation by the cigarette package is 
particularly relevant to the valence dimension.

The present study has several limitations. First, the sample con-
sisted exclusively of young people. Similar studies should be devel-
oped with adolescents and adults to compare the results. Second, 
the duration of abstinence since the last cigarette in smokers should 
be controlled because evidence indicates that the duration of absti-
nence affects emotional responses.47,48 Third, the TWIs that covered 
30% of cigarette packs were smaller than TWIs that were presented 
without brands. Such a difference in size may explain the reduction 
of their emotional impact,49 but the effect of the cigarette pack was 
higher in smokers than in nonsmokers, favoring the interpretation 
that appetitive competition by the brand was also present. Fourth, 
future research should use physiological measures to assess the emo-
tional impact of TWIs to increase the objectivity of the data.
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