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ABSTRACT
Background This study assessed the role of cigarette
design and marketing characteristics in initial smoking,
cigarette brand choice and the perception of reduced
harm of cigarette brands among adults in the European
Union in 2012.
Methods Data were from the Eurobarometer 385
(V.77.1) survey conducted in 2012 (n=26 566).
Multivariate logistic regression was used to assess
associations between cigarette design/marketing features
with aspects of initial smoking (among current and
former smokers), cigarette brand choice and perception
of reduced harm of cigarette brands (among current
smokers; p<0.05).
Results Respondents aged ≥55 years had lower OR
than 15–24-year-olds of reporting initial smoking
because of the presence of menthol flavour (adjusted OR
(AOR)=0.42; 95% CI 0.24 to 0.72) or a specific sweet,
fruity or spicy flavour (AOR=0.38; 95% CI 0.20 to
0.73). Females had higher OR than males of reporting
initial smoking because of the presence of menthol
flavour (AOR=2.89; 95% CI 2.07 to 4.02). Furthermore,
female smokers were more likely to choose a cigarette
brand based on specific tastes such as menthol or spicy,
fruity or sweet flavours (AOR=1.33; 95% CI 1.14 to
1.56), or on the levels of tar, nicotine and carbon
monoxide (AOR=1.30; 95% CI 1.11 to 1.52).
Characteristics such as light-coloured packaging, the
shape and size of cigarettes and the pack, the use of
terms in the brand name such as ‘silver’ or ‘blue’ or
descriptors such as ‘natural’ or ‘organic’ were all
associated with perceptions of reduced harm among
specific demographic groups.
Conclusions These findings call for a stronger
regulation of tobacco ingredients, packaging features
and other marketing strategies that may increase the
attractiveness of tobacco products or promote
perceptions of harm reduction.

INTRODUCTION
Tobacco use is the leading cause of premature
morbidity and mortality in the European Union
(EU), responsible for close to 700 000 deaths each
year.1 In recent years, tobacco control efforts in the
EU have focused on youths as evidenced by the
regulatory focus of the revised EU Tobacco
Products Directive which was signed in 2014 and is
proposed to go into effect by May 2016.2 The dir-
ective notes that 70% of all adult smokers in the
EU begin smoking by age 18 years, with about 94%
starting before the age of 25 years.1 Hence, it is

imperative to reduce youth smoking initiation,
increase smoking cessation and prevent other unin-
tended consequences from tobacco use.
The tobacco industry has done extensive research

on the hedonic effects of cigarette smoking and has
used several cigarette engineering features and mar-
keting strategies to target consumers and potential
consumers.3–8 It is well acknowledged that sensory
characteristics that maintain tobacco product appeal
and ease of use are important in influencing smoking
behaviour independent of the direct effects of nico-
tine.9 For example, the sensory effects of menthol,
including its cooling, analgesic and soothing effects,
alleviate the irritating and harsh effects of nicotine,
thus increasing the ease of smoking experimentation
among youths.10 11 Certain cigarette design and
packaging characteristics could mislead consumers by
suggesting benefits in terms of weight loss, sex
appeal, economic class, social life or qualities such as
femininity, elegance or masculinity.12 13 In addition,
visual elements of tobacco design or packaging, par-
ticularly colour, may be used by the tobacco industry
to cue or amplify the perceived sensory reward from
smoking,14 15 or to indirectly communicate a mis-
leading message of reduced harm relative to other
tobacco products.14 While the use of deceptive
descriptors such as ‘mild’, ‘light’ and ‘ultra-light’ on
tobacco products has been banned within the EU
Tobacco Products Directive, stealthy cigarette pack-
aging features may circumvent this prohibition.2

In view of ongoing tobacco control regulations
across the EU,2 it is important to determine which
elements of cigarette design and marketing in
Europe are associated with initial smoking,
increased product appeal and perception of
reduced harm among smokers. A nuanced under-
standing of differences by age, gender and other
subpopulation groups in receptivity to cigarette
design and marketing features may help in formu-
lating targeted tobacco control policies to prevent
smoking experimentation and progression among
vulnerable groups. Hence, this study assessed the
role of cigarette design and marketing character-
istics in initial smoking, cigarette brand choice and
the perception of reduced harm of tobacco pro-
ducts among cigarette smokers in 27 EU member
states in 2012.

METHODS
Data source
Data were obtained from the Special Eurobarometer
385 (V.77.1) survey conducted by the European
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Commission between 25 February and 11 March 2012. In total,
26 566 adults aged ≥15 years from 27 member states in the EU
were surveyed. In all member states, a multistage, random (prob-
ability) design was used to select respondents. All interviews were
conducted face to face in people’s homes and in the appropriate
national language.

Definitions
Sociodemographic characteristics
All the 27 member states surveyed were categorised into four
subregions using the United Nations’ grouping: Western Europe
(France, Belgium, Austria, Germany, the Netherlands and
Luxembourg), Southern Europe (Greece, Italy, Malta, Portugal,
Slovenia, Spain and the Republic of Cyprus), Northern Europe
(Denmark, Ireland, the UK, Latvia, Lithuania, Finland, Sweden
and Estonia) and Eastern Europe (Czech Republic, Slovakia,
Hungary, Poland, Bulgaria and Romania).

Data were also collected on respondents’ age (15–24; 25–39;
40–54 or ≥55 years), sex (male or female), area of residence/
urbanicity (rural or urban) and socioeconomic status (SES),
which was measured with a surrogate indicator—financial diffi-
culties during the past year. This was assessed with the question
“During the last twelve months, would you say you had difficul-
ties to pay your bills at the end of the month…?” Response
options included: ‘Most of the time’ (lower SES), ‘From time to
time’ (middle SES) or ‘Almost never/never’ (upper SES).

Current tobacco smoking status
Current cigarette smokers (n=6896) were defined as respon-
dents who indicated smoking ‘boxed cigarettes’ (ie, factory man-
ufactured cigarettes) ‘everyday’, ‘weekly’, ‘monthly’ or ‘less than
monthly’. We restricted the analyses to users of factory manufac-
tured cigarettes because most of the product design and market-
ing characteristics assessed in the study were focused on
cigarettes rather than other types of tobacco products such as
pipes, hand-rolled cigarettes or cigars. Former smokers
(n=5782) were respondents who indicated that they used to
smoke but had stopped smoking at the time of the survey. The
age of initiation of regular smoking was assessed with the ques-
tion “How old were you when you started smoking on a regular
basis, i.e. at least once a week?” Categorical response options
(years) were ‘<15’, ‘15–18’; ‘19–25’ or ‘>25’ years of age.

Effect of cigarette design and marketing elements: initial smoking
Current and former cigarette smokers were asked “Among the
following, what were the most significant elements that made
you start smoking?” Participants were able to select up to three
response options which could include any of the following:
‘You liked the packaging of the cigarettes’; ‘You liked the taste
or smell of tobacco’; ‘You liked menthol cigarettes’; ‘You liked
cigarettes with a specific sweet, fruity or spicy flavor’; or
‘Cigarettes were affordable’. In addition to these cigarette-
specific characteristics, the influences of peer and parental
tobacco use on initial smoking were also assessed in the
response options.

Effect of cigarette design and marketing elements:
cigarette brand choice
Current cigarette smokers were asked “How important is each
of the following factors in your choice of brand of cigarettes?”
Six attributes were assessed and respondents could select any
that applied. The attributes assessed were ‘the price’; ‘the pack-
aging’; ‘the taste of tobacco’; ‘the specific brand’; ‘the specific
tastes such as menthol, spicy, fruity or sweet’ or ‘the levels of

tar, nicotine and carbon monoxide (TNCO)’. Categorical
response options for each of the assessed attributes included the
following four from which respondents could select only one
option: ‘Very important’, ‘Fairly important’, ‘Not very import-
ant’ or ‘Not at all important’. For further analyses, these
response options were dichotomised, with responses of ‘Very
important’ or ‘Fairly important’ categorised as a positive indica-
tion that the measured variable was important in determining
cigarette brand choice, whereas a response of ‘Not very import-
ant’ or ‘Not at all important’ was treated as a dissenting
response. Respondents who indicated ‘Don’t know’ were
excluded from the analyses.

Effect of cigarette design and marketing elements:
reduced harm perception
Current cigarette smokers were asked “Which of the following
characteristics do you consider indicate that a cigarette brand is
less harmful than others?” Multiple options were allowed and
assessed attributes were ‘Menthol flavor’; ‘Other taste/flavor,
such as a spicy, sweet or fruity flavor’; ‘The shape and size of a
cigarette, e.g. slim cigarettes’; ‘The tar or nicotine levels indi-
cated on pack’; ‘The light color of the pack’; ‘Specific terms in
the brand’s name, such as “silver” or “blue”’; ‘Cigarettes
without additives’; ‘Cigarettes labeled as “organic” or
“natural”’; or ‘The shape or texture of the pack (e.g. slim pack
or soft pack)’.

Statistical analyses
Since descriptive country-specific estimates have already been
published in the official Eurobarometer report,1 our research
focused mainly on overall EU-wide descriptive statistics (%) and
multivariate analyses. Multiple logistic regression models were
fitted to assess subgroup differences in receptivity to various cig-
arette design and marketing characteristics related to (1) initial
smoking (among current and former cigarette smokers), (2) cig-
arette brand choice (among current cigarette smokers), and (3)
the perception of reduced harm (among current cigarette
smokers). The regression analyses controlled for sex, age, the
EU region, SES, residence type and age at initiation of regular
smoking. All data were weighted to account for the complex
survey design, and all analyses were performed with Stata
V.12.0.

RESULTS
Baseline results provided by the Eurobarometer 385 survey
reported 50.6% of respondents as never smokers, 27.9% as
current smokers and 21.3% as ex-smokers, while additional
Eurobarometer 385 descriptive results are available through the
official report.1

Effect of cigarette design and marketing elements:
initial smoking
Overall, the factors most frequently cited as being important in
relation to initial smoking among current and former cigarette
smokers in the EU were smoking by friends (79.4%) and by
parents (20.6%). However, with regard to the role of cigarette
design and marketing elements, the following factors were indi-
cated by current and former cigarette smokers as being import-
ant to their initial smoking: the taste or smell of the tobacco
(18.9%), the affordable price of cigarettes (12.2%), the menthol
flavour (3.2%), the tobacco packaging (2.8%) and a specific
sweet, fruity or spicy flavour in cigarettes (1.4%).

Females had higher OR than males of reporting initial
smoking because of the menthol flavour (adjusted OR (AOR)
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=2.89; 95% CI 2.07 to 4.02), but had lower OR of reporting
initial smoking because of either the taste or smell of tobacco
(AOR=0.79; 95% CI 0.69 to 0.91), or the affordable price of
cigarettes (AOR=0.72; 95% CI 0.61 to 0.86; table 1).
Respondents living in rural areas had lower OR than those
living in urban areas of reporting initial smoking because of the
menthol flavour (AOR=0.65; 95% CI 0.48 to 0.89).
Respondents in Southern Europe had lower OR than those in
Western Europe of reporting initial smoking because of the
menthol flavour (AOR= 0.37; 95% CI 0.21 to 0.64). Also,
respondents in Eastern Europe had lower OR than those in
Western Europe of reporting initial smoking because of a spe-
cific sweet, fruity or spicy flavour (AOR=0.59; 95% CI 0.35 to
0.98), but higher OR of reporting initial smoking because of the
packaging of cigarettes (AOR=1.60; 95% CI 1.08 to 2.37).
Respondents aged ≥55 years had lower OR than 15–
24-year-olds of reporting initial smoking because of the
menthol flavour (AOR=0.42; 95% CI 0.24 to 0.72) or the pres-
ence of a specific sweet, fruity or spicy flavour (AOR=0.38;
95% CI 0.20 to 0.73).

Individuals from the upper SES had lower OR than those
from the lower SES of reporting initial smoking because of the
affordability of cigarettes (AOR=0.62; 95% CI 0.48 to 0.79).
The OR of reporting initial smoking because of the affordable
price of cigarettes were also significantly lower among smokers
in Southern Europe (AOR=0.40; 95% CI 0.28 to 0.51) and
Northern Europe (AOR =0.67; 95% CI 0.52 to 0.86) when
compared with Western Europe. Furthermore, the OR of

reporting initial smoking because of the affordable price of
cigarettes increased with increasing age and were 1.60, 1.87 and
2.47 among the 25–39, 40–54 and ≥55-year-olds, respectively,
when compared with the 15–24-year-olds (all p<0.05).
Respondents who started smoking at an older age (>25 years)
had lower OR of reporting affordable price of cigarettes as
influencing their initial smoking compared with those who
started smoking at age <15 years (AOR=0.49; 95% CI 0.30 to
0.83).

Effect of cigarette design and marketing elements:
cigarette brand choice
The following characteristics were rated by current smokers as
being important in their cigarette brand choice: the taste of the
tobacco (88.5%); the price (75%); the specific brand name
(69.2%); TNCO levels (52.3%); a specific sweet, menthol, fruity
or spicy flavour (33%), and the packaging (24%). After adjust-
ment, female current smokers had higher OR than males of
choosing a cigarette brand based on a specific sweet, menthol,
fruity or spicy flavour (AOR=1.33; 95% CI 1.14 to 1.56), or
TNCO levels (AOR=1.30; 95% CI 1.11 to 1.52; table 2).
Current smokers from the upper SES had higher OR than those
from the lower SES of choosing cigarettes based on the brand
name (AOR=1.77; 95% CI 1.41 to 2.23), or on a specific sweet,
menthol, fruity or spicy flavour (AOR=1.36; 95% CI 1.09 to
1.72), but lower OR of choosing cigarettes based on the price
(AOR=0.38; 95% CI 0.29 to 0.50). Current smokers in rural
areas had lower OR than those in urban areas of choosing

Table 1 The importance of cigarette design and marketing elements on initial smoking among current and former cigarette smokers,
Eurobarometer 385 (V.77.1) survey, February–March 2012 (n=12 678)

Taste or smell
of tobacco Menthol flavour

A specific sweet, fruity
or spicy flavour

Packaging of
cigarettes

Affordable price
of cigarettes

Characteristics AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Sex
Male (referent)
Female 0.79 (0.69 to 0.91)* 2.89 (2.07 to 4.02)* 1.00 (0.62 to 1.59) 0.78 (0.57 to 1.06) 0.72 (0.61 to 0.86)*

Socioeconomic status
Lower (referent)
Middle 1.05 (0.85 to 1.31) 0.79 (0.45 to 1.38) 1.12 (0.53 to 2.39) 1.01 (0.64 to 1.59) 0.95 (0.73 to 1.23)
Upper 0.86 (0.70 to 1.06) 1.19 (0.71 to 1.99) 1.45 (0.72 to 2.89) 0.83 (0.54 to 1.28) 0.62 (0.48 to 0.79)*

Type of residence
Urban (referent)
Rural 0.88 (0.77 to 1.02) 0.65 (0.48 to 0.89)* 0.84 (0.51 to 1.39) 1.10 (0.80 to 1.51) 1.00 (0.85 to 1.19)

Region in the EU
Western Europe (referent)
Southern Europe 1.28 (1.06 to 1.54)* 0.37 (0.21 to 0.64)* 0.60 (0.31 to 1.15) 1.35 (0.88 to 2.06) 0.40 (0.28 to 0.51)*

Northern Europe 0.55 (0.44 to 0.68) 0.86 (0.57 to 1.30) 0.50 (0.25 to 1.00) 0.60 (0.36 to 1.01) 0.67 (0.52 to 0.86)*
Eastern Europe 1.10 (0.93 to 1.30) 1.04 (0.71 to 1.52) 0.59 (0.35 to 0.98)* 1.60 (1.08 to 2.37)* 1.03 (0.86 to 1.24)

Age, years
15–24 (referent)
25–39 0.95 (0.73 to 1.24) 0.66 (0.38 to 1.13) 0.45 (0.24 to 0.83)* 1.06 (0.61 to 1.85) 1.60 (1.04 to 2.46)*
40–54 0.91 (0.70 to 1.18) 0.64 (0.37 to 1.08) 0.49 (0.24 to 1.02) 1.39 (0.80 to 2.42) 1.87 (1.22 to 2.86)*
≥55 1.04 (0.80 to 1.34) 0.42 (0.24 to 0.72)* 0.38 (0.20 to 0.73)* 1.13 (0.65 to 1.98) 2.47 (1.62 to 3.76)*

Age at initiation of regular smoking, years
<15
15–18 1.15 (0.94 to 1.41) 0.91 (0.56 to 1.48) 1.11 (0.60 to 2.04) 1.14 (0.71 to 1.83) 1.02 (0.80 to 1.32)
19–25 1.15 (0.91 to 1.45) 1.52 (0.91 to 2.54) 0.93 (0.47 to 1.83) 0.95 (0.56 to 1.60) 1.09 (0.83 to 1.43)
>25 0.94 (0.64 to 1.39) 1.29 (0.57 to 2.89) 1.43 (0.48 to 4.20) 0.87 (0.32 to 2.40) 0.49 (0.30 to 0.83)*

Multivariate-adjusted models adjusted for all characteristics listed in the table.
*Statistically significant AORs (p<0.05).
AOR, adjusted OR; = EU, European Union.
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Table 2 The importance of cigarette design and marketing elements in cigarette brand choice among current cigarette smokers, Eurobarometer 385 (V.77.1) survey, February–March 2012
(n=6896)

Characteristics
Taste of tobacco

Specific tastes e.g., a
sweet, menthol,
fruity or spicy flavour Brand name

Tar, nicotine and
carbon monoxide
levels

Packaging of
cigarettes Price of cigarettes

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Sex
Male (referent)
Female 1.16 (0.91 to 1.46) 1.33 (1.14 to 1.56)* 1.15 (0.97 to 1.35) 1.30 (1.11 to 1.52)* 1.13 (0.95 to 1.34) 0.99 (0.82 to 1.18)

Socioeconomic status
Lower (referent)
Middle 1.57 (1.11 to 2.23)* 1.21 (0.97 to 1.54) 1.76 (1.39 to 2.26)* 1.06 (0.85 to 1.32) 1.24 (0.98 to 1.58) 0.82 (0.60 to 1.12)
Upper 1.26 (0.91 to 1.74) 1.36 (1.09 to 1.72)* 1.77 (1.41 to 2.23)* 0.89 (0.72 to 1.11) 1.17 (0.92 to 1.49) 0.38 (0.29 to 0.50)*

Type of residence
Urban (referent)
Rural 0.67 (0.53 to 0.86)* 0.85 (0.72 to 1.00) 0.79 (0.66 to 0.94)* 0.65 (0.55 to 0.77)* 0.81 (0.67 to 0.97)* 0.95 (0.78 to 1.15)

Region in the EU

Western Europe (referent)
Southern Europe 1.58 (1.11 to 2.23)* 0.70 (0.56 to 0.88)* 1.99 (1.58 to 2.50)* 2.33 (1.88 to 2.88)* 3.35 (2.58 to 4.36)* 1.97 (1.55 to 2.51)*
Northern Europe 0.59 (0.42 to 0.84)* 0.83 (0.65 to 1.07) 1.01 (0.79 to 1.31) 0.98 (0.77 to 1.25) 1.20 (0.87 to 1.65) 1.31 (1.01 to 1.70)*
Eastern Europe 0.96 (0.71 to 1.30) 1.51 (1.24 to 1.85)* 1.50 (1.22 to 1.86)* 2.36 (1.92 to 2.89)* 3.56 (2.79 to 4.56)* 3.13 (2.46 to 3.98)*

Age, years
15–24 (referent)
25–39 1.25 (0.85 to 1.82) 1.04 (0.80 to 1.35) 1.10 (0.84 to 1.44) 0.99 (0.76 to 1.28) 1.12 (0.84 to 1.50) 0.88 (0.64 to 1.18)
40–54 1.12 (0.75 to 1.66) 1.11 (0.84 to 1.45) 1.10 (0.84 to 1.45) 1.06 (0.82 to 1.39) 0.97 (0.72 to 1.31) 0.93 (0.67 to 1.27)
≥55 1.08 (0.73 to 1.60) 1.03 (0.77 to 1.37) 1.60 (1.20 to 2.14)* 1.27 (0.96 to 1.67) 0.90 (0.66 to 1.24) 1.04 (0.75 to 1.43)

Age at initiation of regular smoking, years
<15
15–18 1.30 (0.94 to 1.81) 1.24 (0.98 to 1.57) 1.44 (1.14 to 1.81)* 1.25 (1.00 to 1.56) 1.32 (1.01 to 1.72)* 1.11 (0.85 to 1.45)
19–25 0.91 (0.62 to 1.32) 1.09 (0.84 to 1.43) 1.43 (1.10 to 1.88) 1.46 (1.13 to 1.88)* 1.49 (1.10 to 2.01)* 0.85 (0.63 to 1.15)
>25 0.65 (0.36 to 1.17) 1.02 (0.66 to 1.58) 1.15 (0.73 to 1.80) 1.69 (1.11 to 2.59)* 1.64 (0.99 to 2.70) 0.91 (0.56 to 1.47)

Multivariate-adjusted models adjusted for all characteristics listed in the table.
*Statistically significant AORs (p<0.05).
AOR, adjusted OR; EU, European Union.
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cigarettes based on the appearance of the packaging (AOR=0.81;
95% CI 0.67 to 0.97), the brand name (AOR=0.79; 95% CI
0.66 to 0.94), the taste of the tobacco (AOR=0.67; 95% CI 0.53
to 0.86) or TNCO levels (AOR=0.65; 95% CI 0.55 to 0.77).

The OR of reporting price as a determinant of cigarette
brand choice were higher among current smokers in Southern
Europe (AOR=1.97), Northern Europe (AOR=1.31) and
Eastern Europe (AOR=3.13) compared with Western Europe
(all p<0.05). In addition, current smokers in Eastern Europe
had higher OR than those in Western Europe of rating the fol-
lowing factors as being important in their cigarette brand
choice: a specific sweet, menthol, fruity or spicy flavour
(AOR=1.51; 95% CI 1.24 to 1.85), the brand name
(AOR=1.50; 95% CI 1.22 to 1.86), TNCO levels (AOR=2.36;
95% CI 1.92 to 2.89) and the cigarette packaging (AOR=3.56;
95% CI 2.79 to 4.56).

Current smokers aged ≥55 years were more likely than 15–
24-year-olds to be conscious of the brand name when choosing
cigarettes (AOR=1.60; 95% CI 1.20 to 2.14). Similarly, current
smokers who started smoking at age 15–18 years had higher
OR than those who started smoking at age <15 years of report-
ing that the brand name (AOR=1.44; 95% CI 1.14 to 1.81) or
the cigarette packaging (AOR=1.32; 95% CI 1.01 to 1.72) was
important in their cigarette brand choice. The OR of reporting
TNCO levels as being important in cigarette brand choice were
significantly higher among current smokers who started
smoking at ages 19–25 (AOR=1.46; 95% CI 1.13 to 1.88) or
>25 years (AOR=1.69; 95% CI 1.11 to 2.59) compared with
those who started smoking at age <15 years.

Effect of cigarette design and marketing elements:
reduced harm perception
The following cigarette design characteristics were perceived by
current smokers to be indicative of reduced harm of a cigarette
brand: TNCO levels on the pack (43.8%); cigarettes without
additives (13%); specific terms in the brand name such as
‘silver’ or ‘blue’ (10.3%); the light colour of the pack (8.5%);
cigarettes labelled as ‘organic’ or ‘natural’ (7.9%); the shape and
size of cigarettes, for example, slim cigarettes (6.3%); the pres-
ence of menthol (5.2%); a specific sweet, fruity or spicy flavour
(2.6%); and the shape or texture of the pack (eg, slim pack or
soft pack; 1.6%).

The OR of perceiving menthol cigarettes as being less harmful
were 0.57, 0.52 and 0.40 lower among current smokers aged
25–39, 40–54 and ≥55, respectively, when compared with those
aged 15–24 years (all p<0.05). Similarly, current smokers aged
25–39, 40–54 and ≥55 had lower OR of perceiving cigarettes
labelled as ‘organic’/‘natural’ (AOR=0.66, 0.48 and 0.53,
respectively), or the shape and size of a cigarette (AOR=0.43,
0.48 and 0.49, respectively) as being less harmful when com-
pared with smokers aged 15–24 years (all p<0.05). Furthermore,
respondents aged 25–39 years had significantly lower OR than
15–24-year-olds of perceiving TNCO levels as an indicator of
reduced harm (AOR=0.73; 95% CI 0.57 to 0.93).

The OR of perceiving cigarettes with terms such as ‘silver’ or
‘blue’ in their brand names as being less harmful were higher
among the upper SES current smokers compared with the lower
SES current smokers (AOR=1.40; 95% CI 1.02 to 1.92). On
the other hand, the upper SES smokers had lower OR than the
lower SES smokers of perceiving light-coloured cigarette packs
(AOR= 0.71; 95% CI 0.51 to 0.98) or cigarettes labelled as
‘organic’ or ‘natural’ (AOR=0.54; 95% CI 0.37 to 0.77) as
being indicative of less harm (table 3).

Current smokers in Eastern Europe had higher OR than those
in Western Europe of perceiving several cigarette design and
marketing features as being indicative of less harm, including
light-coloured cigarette packs (AOR=2.19; 95% CI 1.62 to
2.96), sweet, fruity or spicy flavour (AOR=1.75; 95% CI 1.01
to 3.03); the shape and size of cigarettes (AOR=2.77; 95% CI
1.94 to 3.95); the shape or texture of the tobacco pack
(AOR=2.25; 95% CI 1.26 to 4.05); specific terms in the brand
name such as ‘silver’ or ‘blue’ (AOR=1.52; 95% CI 1.14 to
2.02) and TNCO levels indicated on the pack (AOR=1.39;
95% CI 1.14 to 1.68).

DISCUSSION
This study highlighted several elements of cigarette design,
manufacture and marketing that were significantly associated
with increased product appeal and reduced harm perception
among several population groups. These elements fell into three
main groups: (1) Modifications involving cigarette stick
characteristics (eg, length or diameter) or tobacco ingredient for-
mulation (eg, tobacco blend)—which are generally the most
important determinants of the chemosensory properties of
tobacco smoke including taste, irritation, strength and
impact.7 16 17 (2) Additive enhancements such as the use of
characterising flavours to increase smoking appeal/attractiveness,
particularly among naïve smokers.18 19 (3) Marketing features,
including tobacco pricing, as well as a plethora of tobacco pack-
aging elements such as colour schemes and brand descriptors
that could subtly convey false messages of reduced risk or heigh-
tened perception of reward from tobacco use.5 Most of the
characteristics assessed in our study fell under this category
including ‘Cigarettes labeled as “organic” or “natural”’, ‘The
light color of the pack’, or ‘Specific terms in the brand’s name,
such as “silver” or “blue”’.

Colour is a particularly powerful instrument in tobacco mar-
keting because of its profound effect on emotions and
memory.14 For example, red is an emotionally vivid and intense
colour, often used by the tobacco industry to suggest a rich,
bold or strong taste (eg, high tar brands). Green and blue are
associated with a calming effect and are commonly used in
packaging of mentholated brands to suggest a cooling or sooth-
ing effect. White—often connoted with light and cleanliness—is
commonly used to package low tar brands. Indeed, internal
tobacco industry documents have shown that sensory percep-
tions of cigarettes can be manipulated simply by changing the
colour or shade of colour on a pack.14 For example, package
testing on Camel filter cigarettes showed that increasing the
amount of white space on the pack and lightening brown
colours reduced the smokers’ perception of the cigarette
strength.14 Such subterfuge packaging strategies could instil con-
sumer perceptions that are inconsistent with the actual emission
yields.20 These findings call for stronger measures to regulate
tobacco packaging.

The recent EU-wide adoption of pictorial warnings on
tobacco products as specified within the Tobacco Products
Directive (65% of the front and the back as well as 50% of the
sides of cigarette packs) is a major stride in tobacco package
regulation, and might pave the way for adoption of plain pack-
aging in the future. During 2012, 57% of all EU adults sup-
ported plain packaging, with significantly higher support noted
in EU member states that had already implemented pictorial
warnings.1 21 As all EU member states move towards imple-
menting pictorial warnings by 2016,2 enhanced and sustained
tobacco surveillance will be needed to monitor changes in
tobacco initiation and cessation among youths going forward.
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Table 3 The importance of cigarette design and marketing elements on perception of reduced harm among current cigarette smokers, Eurobarometer 385 (V.77.1) survey, February–March 2012
(n=6896)

Menthol flavour

Other tastes/
flavours, such as a
spicy, sweet or
fruity flavour

The shape and
size of a cigarette

The shape or
texture of the
pack

The light colour
of the pack

Cigarettes
labelled as
‘organic’ or
‘natural’

Specific terms in
the brand’s name,
such as ‘silver’ or
‘blue’

Tar, nicotine and
carbon monoxide
levels

Cigarettes
without additives

Characteristic AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Sex
Male (referent)
Female 1.27 (0.90 to 1.77) 0.81 (0.51 to 1.28) 1.08 (0.81 to 1.43) 1.38 (0.84 to 2.27) 1.21 (0.95 to 1.54) 1.14 (0.87 to 1.50) 0.78 (0.62 to 0.99)* 1.00 (0.86 to 1.16) 0.92 (0.74 to 1.16)

Socioeconomic status
Lower (referent)
Middle 0.95 (0.58 to 1.55) 1.02 (0.53 to 1.96) 0.89 (0.59 to 1.32) 0.70 (0.33 to 1.47) 0.76 (0.55 to 1.06) 0.71 (0.49 to 1.02) 1.09 (0.78 to 1.51) 1.08 (0.87 to 1.35) 0.99 (0.72 to 1.36)
Upper 0.99 (0.62 to 1.57) 0.87 (0.46 to 1.66) 0.76 (0.52 to 1.11) 0.68 (0.34 to 1.38) 0.71 (0.51 to 0.98)* 0.54 (0.37 to 0.77)* 1.40 (1.02 to 1.92)* 0.94 (0.76 to 1.16) 0.77 (0.56 to 1.05)

Type of residence
Urban (referent) 1.11 (0.77 to 1.59) 1.28 (0.81 to 2.04) 1.19 (0.88 to 1.61) 1.09 (0.66 to 1.78) 0.92 (0.71 to 1.20) 1.03 (0.77 to 1.39) 0.88 (0.68 to 1.13) 0.91 (0.78 to 1.07) 0.82 (0.64 to 1.04)
Rural

Region in the EU
Western Europe (referent)
Southern Europe 0.36 (0.20 to 0.67)* 0.58 (0.28 to 1.22) 0.62 (0.38 to 1.02) 0.49 (0.20 to 1.25) 0.69 (0.46 to 1.03) 1.05 (0.72 to 1.51) 0.97 (0.69 to 1.38) 1.00 (0.81 to 1.23) 0.55 (0.41 to 0.73)*
Northern Europe 2.09 (1.31 to 3.33)* 0.62 (0.29 to 1.32) 0.41 (0.21 to 0.81)* 0.86 (0.32 to 2.34) 0.77 (0.51 to 1.18) 0.77 (0.47 to 1.26) 0.43 (0.28 to 0.66)* 0.90 (0.71 to 1.15) 0.27 (0.19 to 0.40)*
Eastern Europe 1.43 (0.94 to 2.17) 1.75 (1.01 to 3.03)* 2.77 (1.94 to 3.95)* 2.25 (1.26 to 4.05)* 2.19 (1.62 to 2.96)* 0.94 (0.67 to 1.32) 1.52 (1.14 to 2.02)* 1.39 (1.14 to 1.68)* 0.41 (0.31 to 0.54)*

Age, years
15–24 (referent)
25–39 0.57 (0.35 to 0.94)* 0.80 (0.41 to 1.53) 0.43 (0.28 to 0.66)* 1.21 (0.54 to 2.68) 0.97 (0.65 to 1.45) 0.66 (0.45 to 0.98)* 0.79 (0.54 to 1.15) 0.73 (0.57 to 0.93)* 0.95 (0.66 to 1.35)
40–54 0.52 (0.31 to 0.88)* 0.56 (0.27 to 1.17) 0.48 (0.29 to 0.78)* 1.59 (0.77 to 3.28) 1.14 (0.75 to 1.73) 0.48 (0.33 to 0.72)* 0.91 (0.61 to 1.34) 0.84 (0.65 to 1.08) 0.77 (0.52 to 1.12)
≥55 0.40 (0.22 to 0.71)* 0.65 (0.29 to 1.44) 0.49 (0.31 to 0.76)* 2.03 (0.95 to 4.34) 0.97 (0.62 to 1.51) 0.53 (0.34 to 0.83)* 0.69 (0.45 to 1.06) 0.81 (0.62 to 1.05) 0.76 (0.52 to 1.13)

Age at initiation of regular smoking, years
<15
15–18 1.45 (0.87 to 2.38) 0.75 (0.40 to 1.43) 1.01 (0.60 to 1.70) 0.95 (0.41 to 2.21) 1.02 (0.71 to 1.48) 1.06 (0.71 to 1.59) 1.26 (0.87 to 1.82) 1.11 (0.89 to 1.39) 1.32 (0.96 to 1.82)
19–25 2.12 (1.19 to 3.77)* 0.63 (0.31 to 1.27) 1.07 (0.62 to 1.85) 0.97 (0.38 to 2.48) 0.75 (0.49 to 1.15) 1.39 (0.88 to 2.18) 0.83 (0.54 to 1.27) 1.11 (0.87 to 1.43) 1.30 (0.89 to 1.89)
>25 4.56 (2.09 to 9.95)* 1.14 (0.35 to 3.69) 1.04 (0.46 to 2.36) 1.16 (0.26 to 5.26) 0.74 (0.42 to 1.32) 0.79 (0.31 to 1.98) 1.16 (0.62 to 2.18) 0.97 (0.64 to 1.45) 1.18 (0.62 to 2.25)

Multivariate-adjusted models adjusted for all characteristics listed in the table.
*Statistically significant AORs (p<0.05).
AOR, adjusted OR; EU, European Union.
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Such translational science will be critical in increasing public
support for plain packaging within the EU.

The new European Commission Tobacco Products Directive
provides other unique opportunities for broad scale reductions
in tobacco use among youths through regulation of tobacco
product design, manufacture and marketing in line with Articles
9, 10 and 11 of the WHO Framework Convention on Tobacco
Control.22 The Directive includes provisions for a stronger regu-
lation of cigarette package appearance, including prohibition of
misleading elements that might imply that one brand is relatively
less harmful than another. The directive has also banned the use
of characterising flavours, as well as additives with purported
energy, vitality or other health benefits from manufactured or
roll-your-own cigarettes.2 These proposed regulatory changes
are beneficial to public health since factors such as taste, smell,
visual cues, as well as other sensory attributes, increase the ease
of use and alter perceived risks and benefits, especially among
youths.4 6 10 23 24 Our findings further justify the above regula-
tory actions.

This study is subject to a number of limitations. In relation to
factors influencing initial smoking, the self-reported data assume
that participants were consciously aware of what influenced
their smoking-related decisions and behaviours. It is, however,
reasonable to expect some degree of misreporting, even though
self-reported tobacco use has been shown to correlate highly
with biochemical assessments of tobacco use.25 Nonetheless,
this study underscores the need for intensified efforts to regulate
tobacco design features that may increase product appeal or
abuse liability among young adults.

CONCLUSION
This study indicated significant associations between cigarette
design and marketing features and aspects of initial smoking,
cigarette brand choice and the perception of reduced harm.
Flavours (including menthol) were associated with initial
smoking and reduced harm perception among females and
younger smokers. Furthermore, several packaging design fea-
tures including the use of colours, descriptors and emission
yields (eg, labelled TNCO levels) were associated with
reduced harm perception among several subpopulation
groups. These findings call for stronger regulation of tobacco
ingredients, packaging features and other marketing strategies
that may increase the attractiveness of tobacco products,
including the strong implementation of the EU tobacco pro-
ducts directive.
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