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a b s t r a c t
Introduction: The aim of the current study is to investigate trends and socioeconomic differences in policy
triggers for thinking about quitting in six European countries.
Methods: Data were derived from all available survey waves of the International Tobacco Control
(ITC) Europe Surveys (2003–2013). France conducted three survey waves (n = 1420–1735), Germany
three waves (n = 515–1515), The Netherlands seven waves (n = 1420–1668), Ireland three waves
(n = 582–1071), Scotland two waves (n = 461–507), and the rest of the United Kingdom conducted seven
survey waves (n = 861–1737). Smokers were asked whether four different policies (cigarette price, smoking restrictions in public places, free or lower cost medication, and warning labels on cigarette packs)
inﬂuenced them to think about quitting. Generalized Estimating Equation (GEE) models were estimated
for each country.
Results: Cigarette price was mentioned most often in all countries and across all waves as trigger for
thinking about quitting. Mentioning cigarette price and warning labels increased after the implementation of price increases and warning labels in some countries, while mentioning smoking restrictions
decreased after their implementation in four countries. All studied policy triggers were mentioned more
often by smokers with low and/or moderate education and income than smokers with high education and
income. The education and income differences did not change signiﬁcantly over time for most policies
and in most countries.
Conclusions: Tobacco control policies work as a trigger to increase thoughts about quitting, particularly in smokers with low education and low income and therefore have the potential to reduce health
inequalities in smoking.
© 2015 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction
Despite the implementation of multiple tobacco control policies
and smoking cessation interventions in many countries, tobacco
use remains the number one preventable cause of death and
disease (WHO, 2012). Increasingly, the burden of tobacco use
has become concentrated within low socioeconomic status (SES)
groups (Giskes et al., 2005; Harper and Lynch, 2007; Hiscock et al.,
2012; Hosseinpoor et al., 2012), and tobacco use has been found
to account for a considerable proportion of the health inequalities
as a function of SES. Thus, it is becoming increasingly important to
understand what factors trigger quitting among low SES smokers
to inform public health policies and programs that could increase
quitting among those population groups for whom quitting is considerably more difﬁcult (Hiscock et al., 2012).
Research has conﬁrmed the basic theoretical notion that thinking about quitting is an essential prerequisite for attempting to
quit (Caleyachetty et al., 2012; Fong et al., 2006). Speciﬁc environmental cues can be beneﬁcial to trigger people’s intentions to
change their behavior, as described for example in the Health Belief
Model (Rosenstock, 1974), Reasoned Action Approach (Fishbein
and Ajzen, 2010), Social Cognitive Theory (Bandura, 1986), and
Protection Motivation Theory (Rogers and Prentice-Dunn, 1997).
A policy or change in policy could be such a trigger. For example, the implementation of smoking restrictions in public places
can be a trigger for smokers to re-evaluate their smoking behavior
(Hammond et al., 2004). If these policy triggers are weaker for low
SES smokers in stimulating quitting, such policies may widen SES
differences.
Several studies have identiﬁed the reasons smokers cite for
quitting smoking. The most frequently mentioned reason is concern for one’s current as well as future health (Baha and Le Faou,
2010; Gallus et al., 2013; Grotvedt and Stavem, 2005; Kaleta et al.,
2012; McCaul et al., 2006; Pisinger et al., 2011; Vangeli and West,
2008). Other reasons include social pressure, children, disliking
being addicted, improving physical ﬁtness, and ﬁnancial costs.
Some studies also investigated income or education differences
regarding these reasons (Grotvedt and Stavem, 2005; Pisinger et al.,
2011; Vangeli and West, 2008). These studies generally conclude
that low SES smokers are more likely than high SES smokers to quit
smoking because of the costs and because of current health-related
reasons. Smokers with high income are more likely to quit smoking
because they dislike being addicted.
There have been few studies on income and education differences regarding policy triggers that inﬂuence thinking about
quitting smoking. One study conducted in England tested whether
there existed SES differences in mentioning various triggers for
quitting (Vangeli and West, 2008). For smoking restrictions, no
SES differences were found; in contrast, warning labels and ﬁnancial costs were more often mentioned by low SES groups. Another
study found that after the implementation of workplace smoking
restrictions in France, smoking restrictions were mentioned more
frequently by employed than unemployed smokers as motive for
wanting to quit, but in general this reason was reported quite rarely
(Baha and Le Faou, 2010). However, these studies were conducted
at only one measurement point in time and only in one country.
Therefore, it is unknown whether mentioning policy triggers for
quitting and socioeconomic differences change after the implementation of policies.
The aim of the current study was to investigate trends and socioeconomic differences in policy triggers for thinking about quitting
in six European countries: France, Germany, The Netherlands,
Ireland, Scotland, and the rest of the United Kingdom (UK).
These countries have ratiﬁed the WHO Framework Convention on
Tobacco Control (FCTC) (WHO, 2003). Furthermore, they implemented cigarette price increases, smoking restrictions in public
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places, reimbursement of cessation medication, and warning labels,
although the speciﬁc regulations vary.
An overview of the implementation dates of policies in the
included countries is shown in Fig. 1. The timing and magnitude of
retail cigarette price changes varied between countries (European
Commission, 2014). We adjusted the retail cigarette prices for inﬂation in each country (The World Bank, 2015) and only included
adjusted price increases of at least 5% because larger price increases
were associated with more smokers reporting to consider quitting in previous research (Guillaumier et al., 2014; Scollo et al.,
2013). Smoking restrictions in public places were implemented in
all countries, but there were exceptions in some countries (e.g.,
in Germany smoking restrictions vary between federal states). All
countries, except Germany, had at least some level of reimbursement for stop-smoking medication, but in The Netherlands, the
reimbursement was introduced in 2011, discontinued in 2012,
and reinstated in 2013. Finally, warning labels on cigarette packs
were mandatory in the six countries; France implemented textual warning labels in 2003 and pictorial warning labels between
2010 and 2011 and thus changed the health warnings during the
current study. Germany and The Netherlands implemented textual warning labels in 2003 and 2002, respectively, and had them
throughout the whole study period. Ireland implemented textual
warning labels in 2002 and pictorial warning labels in 2013. The
UK (including Scotland) implemented textual warning labels in
2003 and pictorial warning labels between 2008 and 2010. The UK
thus also changed the health warnings during the current study,
but no Scottish data from the time after the implementation were
available.
With data from the International Tobacco Control (ITC) Europe
Surveys, we examined trends in self-reported triggers for as many
as seven yearly waves in some countries. The following research
questions were addressed: (1) Do self-reported triggers for thinking about quitting change over time?, (2) Are there education and
income differences regarding reporting these triggers?, and (3) Do
these education and income differences change over time?

2. Methods
2.1. Design and samples
Data from the ITC Surveys in six European countries were analyzed: France,
Germany, The Netherlands, Ireland, Scotland, and the rest of the UK. The ITC Surveys follow a longitudinal cohort design. The countries varied with respect to the
number of survey waves and the time interval between survey waves (Fig. 1). The
study period ranged from 2003 until 2013. As in all countries participating in ITC,
respondents in the ITC Europe Surveys who were lost to attrition were replenished
by recruiting new respondents from the same sampling frame to the cohort at every
survey wave, except for Germany wave 2 and 3, Ireland wave 3, and UK wave 8 where
replenishment was not possible due to funding constraints. Drop-out between the
ﬁrst and the last included wave ranged across countries between 35% in Scotland
(two waves) and 88.5% in the UK (seven waves). In all countries, younger smokers
were more likely to drop out of the sample and in France and Scotland smokers with
low education. In each of the six countries, the sampling was at the national level.
For the current study, smokers of 18 years and older in each wave were included
in the analyses. Smokers were deﬁned as respondents who smoked at least 100
cigarettes in their lifetime and were currently smoking cigarettes at least monthly.
More details about the speciﬁc methods and the theoretical framework of the ITC
Project are published elsewhere (Fong et al., 2006; The International Tobacco Control
Evaluation Project, 2014; Thompson et al., 2006).
For the current study, all available survey waves of all ITC Europe countries
were used, with two exceptions. Wave 2 of The Netherlands Survey was excluded
because this was a ‘subwave’ in-between the yearly survey waves with a smaller
sample size. Wave 1 of the UK Survey was excluded because the outcome variables were not yet measured in that wave; Scottish data were excluded from all
the UK waves. The number of studied survey waves ranged between two (Scotland) and seven (UK) per country. Also, sample sizes varied between countries
and survey waves (1420–1735 in France; 515–1515 in Germany; 1393–1668 in
The Netherlands; 582–1071 in Ireland; 461–507 in Scotland; 861–1737 in the UK).
All countries surveyed respondents via the telephone except for The Netherlands,
where the internet was used.
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Fig. 1. Timeline of changes in tobacco control policies in the six countries, including timing of the survey waves and number of respondents.

2.2. Measurements
Smokers were asked whether four different policies led them to think about
quitting: ‘In the past 6 months, have each of the following things led you to think
about quitting?’ (1) The price of cigarettes, (2) Smoking restrictions in public places
like restaurants, cafes and pubs, (3) Free, or lower cost, stop-smoking medication, (4)
Warning labels on cigarette packages. Response options were: not at all, somewhat,
very much. The answers were dichotomized into ‘not at all’ (0) and ‘somewhat’ and
‘very much’ (1).
Furthermore, respondents were asked about their level of completed education and their income. Due to differences in educational systems across the six
countries, the measures of completed education were only partially comparable.
Completed education was categorized into low (none completed, elementary school
and lower secondary education), moderate (secondary vocational education and
middle secondary education), and high (upper secondary education, university and
post-graduate). Respondents from The Netherlands, Ireland, Scotland, and the rest
of the UK were asked about their monthly gross household income, while respondents from France and Germany reported their monthly net household income. The
response options for the income question were not the same across the countries.
Therefore, within each country, a three-level income variable was created: low,
moderate, and high. This approximated an even distribution as closely as possible,
which allowed comparisons to be made across countries. Respondents also had the
opportunity to refuse to answer the income question or answer it with ‘don’t know’.
This group was relatively small in most countries (Table 1). Sensitivity analyses
with and without an extra category for respondents who did not answer the income
question were performed for Germany and The Netherlands where this group was
largest. This did not change the pattern of the results and therefore, this group was
excluded from all reported analyses.
Other covariates were gender, age, and level of nicotine dependence. Age was
categorized into: 18–24 years, 25–39 years, 40–54 years, and 55 years and older.
The Heaviness of Smoking Index (HSI) was used as indicator of level of nicotine
dependence (Heatherton et al., 1989). This index is the sum of the categorized
number of cigarettes smoked per day and the time to the ﬁrst cigarette of the day.

The range of the HSI is from 0 to 6, with a higher score indicating higher nicotine
dependence.

2.3. Analyses
All analyses were conducted with SPSS version 20.0. In all analyses, sampling
weights were computed based on gender and age and applied within each country.
Pearson Chi-Square analyses were conducted for each country to assess statistical signiﬁcance of changes in mentioning whether the four policies led smokers
to think about quitting between each pair of two consecutive waves. We expected
that the implementation of a policy would be followed by an increase of mentioning this policy as a trigger in the subsequent survey wave. Therefore, we calculated
the percentage of increases when these were expected and compared this with
the percentage of increases when these were not expected. The exact timing of
the implementation of the policies and the timing of the survey waves (depicted
schematically in Fig. 1) was used to determine the expectations (indicated with
shadings in Table 2).
Furthermore, Generalized Estimating Equation (GEE) models were estimated for
each country. Outcome measures in the GEE analyses were the dichotomized four
policy triggers for thinking about quitting. Therefore, the binomial distribution and
the logit link were used (Ballinger, 2004). The unstructured correlation structure
was used because this structure is most valid for large samples (Jin, 2011). The
repeated measure variable was survey wave, and the parameters of interest were
income, education, and wave. All GEE analyses were adjusted for gender, age group
at baseline, and HSI. Furthermore, we adjusted for respondents’ number of survey
waves (time in sample) because previous research has shown that survey responses
can vary as a function of time in sample (Driezen and Thompson, 2011). Moreover,
we included interaction terms on top of the main effects for income by survey wave
and for education by survey wave in separate analyses to examine whether income
and education differences changed over time. Every analysis was conducted for each
country separately. Due to the relatively large number of comparisons being made,
an alpha level for signiﬁcant differences of <0.01 was chosen (Lang and Secic, 2006).

K. Hummel et al. / Drug and Alcohol Dependence 155 (2015) 154–162

157

Table 1
Sample characteristics of smokers at ﬁrst included survey wave, by country (weighted data).
France
(2006)
n = 1735

Germany
(2007)
n = 1515

The Netherlands
(2008)
n = 1668

Ireland
(2003)
n = 1071

Scotland
(2006)
n = 507

UK (Scotland
excluded) (2003)
n = 1737

Sex
Male (%)

55.7

57.7

54.3

51.3

54.3

49.0

Age group
18–24 years (%)
25–39 years (%)
40–54 years (%)
55 years and older (%)

17.5
35.6
32.5
14.4

13.7
31.0
36.1
19.1

11.5
29.3
34.8
24.5

20.2
36.2
25.7
17.9

11.5
25.5
33.1
29.9

15.2
31.8
29.9
23.1

Education
Low (%)
Moderate (%)
High (%)

16.9
36.3
46.8

22.6
37.0
40.5

37.9
42.7
19.4

31.7
34.1
34.1

23.0
35.3
41.7

37.6
23.8
38.5

Income
Low (%)
Moderate (%)
High (%)
Not reported (%)

40.6
29.0
27.0
3.4

37.6
26.2
22.4
13.9

36.6
26.9
14.9
21.6

33.4
21.8
35.9
8.9

38.1
41.7
11.7
8.5

27.3
33.9
31.7
7.0

Sensitivity analyses (adjusted GEE analyses) concerning the association between
mentioning a policy as trigger and making a quit attempt in the next year
revealed acceptable associations. Mentioning cigarette price was signiﬁcantly
associated with quit attempts in all countries except for the UK (including
Scotland). Mentioning smoking restrictions was associated with quit attempts

in The Netherlands, Ireland and the UK (excluding Scotland). Mentioning free
or lower cost medication was associated with quit attempts in all countries
except for Ireland and Scotland. Mentioning warning labels was associated
with quit attempts in all countries except for France, The Netherlands and
Scotland.

Table 2
Percentages of smokers who answered ‘yes’ to the question whether a certain policy would lead them to think about quitting (weighted data)a .
Price of
cigarettes
(%)

Smoking
restrictions in
public places (%)

Free or
lower cost
medication (%)

Warning labels
on cigarette
packs (%)

France
Wave 1 (n = 1735)
Wave 2 (n = 1540)
Wave 3 (n = 1420)

61.8
62.8
76.1**

35.6
30.2*
23.6**

Not measured

33.9
30.8
36.1*

Germany
Wave 1 (n = 1515)
Wave 2 (n = 912)
Wave 3 (n = 515)

72.3
70.9
64.6

39.4
30.3**
25.6

21.8
16.1**
16.7

27.9
28.4
24.5

The Netherlands
Wave 1 (n = 1668)
Wave 3 (n = 1393)
Wave 4 (n = 1632)
Wave 5 (n = 1603)
Wave 6 (n = 1499)
Wave 7 (n = 1420)

52.2
57.1*
52.1*
61.5**
60.9
67.0*

37.1
30.6**
25.4*
25.6
27.2
24.8

29.1
39.4**
30.8**
34.5
32.0
28.7

16.8
19.4
17.5
17.7
15.4
15.0

Ireland
Wave 1 (n = 1071)
Wave 2 (n = 912)
Wave 3 (n = 582)

76.5
73.3
73.3

60.4
56.7
48.2*

41.5
41.2
51.6**

47.5
46.1
42.1

Scotland
Wave 1 (n = 507)
Wave 2 (n = 461)

69.7
71.5

53.3
42.5**

49.0
46.2

39.7
39.0

UK (Scotland excluded)
Wave 2 (n = 1737)
Wave 3 (n = 1653)
Wave 4 (n = 1562)
Wave 5 (n = 1522)
Wave 6 (n = 1672)
Wave 7 (n = 1333)
Wave 8 (n = 861)

65.5
69.1
71.5
71.0
65.0**
62.4
65.2

35.1
41.4**
52.2**
53.8
51.5
49.1
45.8

36.8
44.4**
49.2*
45.8
42.5
39.0
42.6

41.8
38.3
37.9
35.4
30.1*
33.8
40.9**

n increases when expected

2/4 = 50%

0/6 = 0%

0/2 = 0%

2/2 = 100%

n increases when not expected

2/14 = 14%

2/12 = 17%

4/14 = 29%

0/16 = 0%

a

p-Values for Pearson Chi-Square tests of differences with the previous survey wave.
Shaded cells are cells in which increases are expected based on policy changes (as depicted in Fig. 1).
*
p < 0.01.
**
p < 0.001.
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2.4. Ethics

3.4. Education and income differences

The surveys were cleared for ethics by the Research Ethics Board of the University of Waterloo and by the appropriate institutions of each country when needed.

As shown in Table 3, price of cigarettes was more often reported
as a trigger for thinking about quitting by moderate education
(compared to high education) smokers in Germany and Scotland,
and more often by low and/or moderate income (compared to high
income) smokers in France, Germany, The Netherlands, and Scotland. For the UK, the interaction between education and survey
wave was signiﬁcant (p = 0.004). Stratiﬁed analyses for the UK (not
shown in tables) showed that reporting of price of cigarettes as a
trigger for thinking about quitting increased across waves among
high education smokers, while it decreased among moderate education smokers, but both associations were not signiﬁcant.
Smoking restrictions in public places were more often mentioned by smokers with low education in Germany, and more often
by smokers with low and moderate income in France. The interaction between education and survey wave was signiﬁcant for
Scotland (p = 0.009). Stratiﬁed analyses showed that the decrease in
reporting of smoking restrictions as a trigger in Scotland was larger
among high education smokers. Also, the interaction between
income and survey wave was signiﬁcant for reporting of smoking restrictions as a trigger for Scotland (p = 0.009) and the rest
of the UK (p = 0.006). Stratiﬁed analyses showed that the decrease
across waves was larger among moderate income smokers than
high income smokers in Scotland, and that the increase was
larger among high income smokers than among low and moderate
income smokers in the UK.
Free or lower cost medication was reported more often by
smokers with low and/or moderate education in Germany and
The Netherlands, and more often by low and/or moderate income
smokers in Germany, The Netherlands, Ireland, and the UK.
Warning labels on cigarette packs were mentioned more often
by low education smokers in Scotland, and more often by low
and/or moderate income smokers in France, The Netherlands, and
Ireland. The interaction between education and survey wave was
signiﬁcant for France (p = 0.007). Stratiﬁed analyses showed that
there was an increase in reporting of warning labels as a trigger for thinking about quitting among low education smokers in
France, while no change could be demonstrated among smokers
with moderate and high education.

3. Results
3.1. Sample description
Table 1 shows the socio-demographic characteristics of smokers
of the ﬁrst wave that was included for each country (wave 2 for the
UK, wave 1 for the other countries). The Netherlands and the UK
(excluding Scotland) had the highest percentage of low education
smokers. A greater percentage of German and Dutch smokers did
not report their income.
3.2. Most frequently reported triggers
Table 2 shows the frequencies of smokers who reported that a
speciﬁc policy was a trigger for them to think about quitting by
country and wave. Mentioning cigarette price as trigger ranged on
average from 59% in The Netherlands to 74% in Ireland. Mentioning smoking restrictions in public places ranged on average from
29% in The Netherlands to 55% in Ireland. Mentioning free or lower
cost medication ranged on average from 18% in Germany to 48% in
Scotland. Mentioning warning labels as a trigger for thinking about
quitting ranged on average from 17% in The Netherlands to 45% in
Ireland.
By far the most common reported policy trigger in all countries
at all waves was cigarette price. The second most frequently
reported policy trigger was free or lower cost of cessation medication in The Netherlands, Ireland, and Scotland, and smoking
restrictions in public places in Germany and the rest of the UK.
The least common policy trigger was warning labels on cigarette
packs in all countries except in France, where it was the second
most common trigger at wave 3.
Shaded cells in Table 2 indicate where an increase was expected
based on a change in a tobacco control measure (i.e., cigarette price
increase, introduction or intensifying of smoking restrictions, free
or lower cost medication, and warning labels). Across the four policy domains, the percentage of signiﬁcant increases where these
were expected was 29% (4 out of 14) while the percentage of signiﬁcant increases where these were not expected was 14% (8 out of
56). Regarding smoking restrictions in public places, we found signiﬁcant decreases in four countries when increases were expected.
3.3. Changes in triggers over time
Table 3 shows the results of the GEE analyses by country which
examined income, education, and time (survey wave) differences
in mentioning policy triggers for thinking about quitting. Price of
cigarettes as a trigger for thinking about quitting increased signiﬁcantly across survey waves in France (OR = 1.24, p < 0.001) and The
Netherlands (OR = 1.13, p < 0.001), while no change across waves
could be demonstrated in the other countries. Reporting smoking restrictions decreased in France (OR = 0.72, p < 0.001), Germany
(OR = 0.72, p < 0.001), The Netherlands (OR = 0.92, p < 0.001), and
Scotland (OR = 0.66, p = 0.005). No change could be demonstrated
in Ireland and it increased in the UK (OR = 1.14, p < 0.001). There
was no signiﬁcant change across survey waves in mentioning free
or lower cost medication as a trigger for thinking about quitting
in any of the countries where this question was asked (it was not
assessed in France). There was a signiﬁcant decrease across waves
in reporting warning labels on cigarette packs as a trigger for thinking about quitting in the UK (OR = 0.95, p < 0.001), but no change
over time could be demonstrated in the other countries.

4. Discussion
The aim of the current study was to examine trends and socioeconomic differences in reporting four policies as a trigger for
thinking about quitting among smokers in six European countries.
We found that cigarette price was mentioned most often by smokers in all countries and across survey waves as a trigger for thinking
about quitting. This is in line with previous studies, which found
that cigarette price increases can stimulate smoking cessation and
motivation to quit (Brown et al., 2014b; Cavazos-Rehg et al., 2014;
Ross et al., 2011). Another study in which respondents were asked
how useful they thought different tobacco control policies are
revealed that reimbursement for smoking cessation medication
was much higher rated than price increases or the extension of
smoking bans (Ferketich et al., 2014). The differences between this
study and our study may be explained by the fact that this study
measured how useful the general population thought the policies
were, while our study measured whether policies triggered smokers to think about quitting.
The ﬁrst research question was whether self-reported triggers
for thinking about quitting would change over time. With respect
to cigarette price, an increase in reporting of this trigger was
seen in The Netherlands and France. This was in accordance with
actual price increases corrected for inﬂation in The Netherlands.
There were increases in mentioning this as a trigger between 2008

Table 3
GEE analysesa showing associations of time (wave), education, and income with four triggers for thinking about quitting for six countries (weighted data).
Price of cigarettes

Germany OR (95% CI)

The Netherlands OR (95% CI)

Ireland OR (95% CI)

Scotland OR (95% CI)

UK OR (95% CI)

1.24 (1.10 to 1.39)**

0.91 (0.82 to 1.00)

1.13 (1.08 to 1.18)**

0.96 (0.70 to 1.31)

0.89 (0.68 to 1.18)

1.01 (0.98 to 1.04)

1.00
1.12 (0.95 to 1.33)
1.28 (1.02 to 1.62)

1.00
1.63 (1.28 to 2.06)**
1.35 (1.02 to 1.77)

1.00
1.04 (0.89 to 1.21)
0.95 (0.80 to 1.13)

1.00
0.82 (0.61 to 1.09)
0.96 (0.70 to 1.30)

1.00
2.10 (1.28 to 3.44)*
1.92 (1.14 to 3.25)

1.00
1.15 (1.00 to 1.31)
1.03 (0.89 to 1.18)

1.00
1.20 (1.03 to 1.40)
1.45 (1.22 to 1.72)**

1.00
1.33 (1.07 to 1.65)
1.69 (1.34 to 2.14)**

1.00
1.21 (1.05 to 1.40)*
1.41 (1.21 to 1.63)**

1.00
1.03 (0.81 to 1.31)
1.23 (0.94 to 1.60)

1.00
2.20 (1.31 to 3.70)*
1.72 (0.97 to 3.04)

1.00
1.08 (0.96 to 1.21)
1.20 (1.04 to 1.38)

Interaction effects (separate analyses)b
Education × wave
Income × wave

p = 0.064
p = 0.562

p = 0.367
p = 0.272

p = 0.559
p = 0.088

p = 0.339
p = 0.460

p = 0.095
p = 0.420

p = 0.004
p = 0.454

Smoking restrictions

France OR (95% CI)

Germany OR (95% CI)

The Netherlands OR (95% CI)

Ireland OR (95% CI)

Scotland OR (95% CI)

UK OR (95% CI)

0.72 (0.63 to 0.81)**

0.72 (0.65 to 0.81)**

0.92 (0.88 to 0.96)**

0.83 (0.64 to 1.08)

0.66 (0.50 to 0.88)*

1.14 (1.11 to 1.17)**

1.00
1.16 (0.98 to 1.37)
1.28 (1.02 to 1.60)

1.00
1.20 (0.97 to 1.48)
1.43 (1.11 to 1.84)*

1.00
0.95 (0.82 to 1.11)
1.08 (0.90 to 1.29)

1.00
0.95 (0.75 to 1.21)
0.94 (0.73 to 1.22)

1.00
1.09 (0.73 to 1.62)
1.27 (0.80 to 2.01)

1.00
1.06 (0.94 to 1.20)
1.05 (0.93 to 1.19)

1.00
1.38 (1.18 to 1.62)**
1.39 (1.17 to 1.65)**

1.00
1.25 (1.00 to 1.56)
1.25 (1.00 to 1.56)

1.00
0.98 (0.84 to 1.15)
1.04 (0.88 to 1.23)

1.00
1.25 (1.02 to 1.54)
1.06 (0.84 to 1.32)

1.00
1.59 (0.94 to 2.68)
1.33 (0.76 to 2.33)

1.00
0.91 (0.81 to 1.01)
0.99 (0.88 to 1.13)

Interaction effects (separate analyses)b
Education × wave
Income × wave

p = 0.021
p = 0.079

p = 0.055
p = 0.568

p = 0.049
p = 0.644

p = 0.434
p = 0.025

p = 0.009
p = 0.009

p = 0.540
p = 0.006

Free or lower cost medication

France OR (95% CI)

Germany OR (95% CI)

The Netherlands OR (95% CI)

Ireland OR (95% CI)

Scotland OR (95% CI)

UK OR (95% CI)

Not measured

0.98 (0.86 to 1.11)

0.98 (0.94 to 1.02)

1.02 (0.79 to 1.32)

0.84 (0.62 to 1.13)

1.03 (1.00 to 1.05)

1.00
1.98 (1.52 to 2.57)**
2.21 (1.63 to 3.00)**

1.00
1.33 (1.13 to 1.56)**
1.21 (1.01 to 1.46)

1.00
1.12 (0.88 to 1.43)
1.34 (1.04 to 1.72)

1.00
1.52 (1.01 to 2.29)
1.77 (1.10 to 2.86)

1.00
1.10 (0.97 to 1.24)
1.13 (1.00 to 1.29)

1.00
1.53 (1.14 to 2.04)*
1.50 (1.12 to 2.00)*

1.00
1.02 (0.87 to 1.20)
1.32 (1.13 to 1.56)**

1.00
1.17 (0.94 to 1.47)
1.57 (1.24 to 1.98)**

1.00
1.77 (1.03 to 3.04)
1.40 (0.77 to 2.54)

1.00
1.13 (1.01 to 1.26)
1.22 (1.08 to 1.39)*

p = 0.216
p = 0.811

p = 0.184
p = 0.395

p = 0.672
p = 0.110

p = 0.563
p = 0.193

p = 0.149
p = 0.254

France OR (95% CI)

Germany OR (95% CI)

The Netherlands OR (95% CI)

Ireland OR (95% CI)

Scotland OR (95% CI)

UK OR (95% CI)

1.11 (0.99 to 1.23)

0.94 (0.85 to 1.04)

0.96 (0.91 to 1.01)

0.77 (0.59 to 1.01)

1.07 (0.79 to 1.44)

0.95 (0.93 to 0.98)**

1.00
1.22 (1.03 to 1.44)
1.24 (0.99 to 1.56)

1.00
1.25 (0.98 to 1.59)
1.41 (1.07 to 1.86)

1.00
1.13 (0.92 to 1.39)
1.22 (0.97 to 1.54)

1.00
1.15 (0.90 to 1.46)
1.11 (0.85 to 1.45)

1.00
1.38 (0.91 to 2.11)
2.16 (1.36 to 3.43)*

1.00
0.96 (0.84 to 1.09)
1.11 (0.97 to 1.26)

1.00
1.24 (1.07 to 1.43)*
1.41 (1.20 to 1.66)**

1.00
1.20 (0.96 to 1.50)
1.32 (1.06 to 1.65)

1.00
1.26 (1.03 to 1.56)
1.62 (1.31 to 2.01)**

1.00
1.21 (0.99 to 1.49)
1.54 (1.23 to 1.93)**

1.00
1.09 (0.63 to 1.88)
1.29 (0.71 to 2.32)

1.00
1.00 (0.89 to 1.12)
1.18 (1.04 to 1.35)

p = 0.007
p = 0.199

p = 0.557
p = 0.282

p = 0.029
p = 0.380

p = 0.460
p = 0.034

p = 0.199
p = 0.149

p = 0.356
p = 0.432

Main effects
Wave
Education
High
Moderate
Low
Income
High
Moderate
Low

Main effects
Wave
Education
High
Moderate
Low
Income
High
Moderate
Low
Interaction effects (separate analyses)b
Education × wave
Income × wave
Warning labels on cigarette packs
Main effects
Wave
Education
High
Moderate
Low
Income
High
Moderate
Low
Interaction effects (separate analyses)b
Education × wave
Income × wave
a

All analyses were adjusted for sex, age, HSI, and time in sample.
p-Values for overall tests of model effects * p < 0.01, ** p < 0.001.
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France OR (95% CI)

Main effects
Wave
Education
High
Moderate
Low
Income
High
Moderate
Low
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and 2009 after a price increase in 2008, and the same was found
between 2010 and 2011. In France, there was an increase between
2008 and 2012, although no large price increases were implemented. In total, half of the cigarette price increases were followed
by a signiﬁcant increase in smokers mentioning cigarette price as
a trigger for thinking about quitting.
In contrast, with regard to smoking restrictions in public places,
the implementation was followed by a decrease in mentioning
this as a trigger for thinking about quitting in four countries. We
found a general increase in mentioning this trigger in the UK, but
this increase took place before the implementation of the smoking restrictions in 2007. However, previous research showed that
smoking restrictions are effective in stimulating smoking cessation (Wilson et al., 2012). Therefore, a probable explanation for our
ﬁnding is that smokers quit smoking in anticipation of the actual
implementation of the smoking restrictions as previous research
showed as well (Fowkes et al., 2008).
With respect to warning labels on cigarette packs, we saw an
increase between 2008 and 2012 in mentioning this as a trigger
for thinking about quitting in France which is likely to be related
to the introduction of pictorial warning labels in France between
April, 2010 and April, 2011. We also found a decrease between 2003
and 2004 in the UK where text warning labels were implemented in
2003 before the (wave 2) survey measurement. Furthermore, mentioning warning labels increased between October, 2008 and the
second half of 2010 in the UK where pictorial warning labels were
introduced between October, 2008 and September, 2010. This is
consistent with previous research showing that implementing textual as well as pictorial warning labels is associated with changes
in self-reported indicators of impact (European Commission, 2009;
Hammond et al., 2004). Taking the results together, we found partial support for our expectation that smokers would be more likely
to mention recently implemented policies as a trigger for thinking about quitting. We saw more expected increases (29%) than
unexpected increases (14%).
The second research question was whether there were education and income differences regarding these policy triggers for
thinking about quitting. It is notable that all policies were mentioned more often by low and/or moderate education smokers
than high education smokers and by low and/or moderate income
smokers than high income smokers. Education differences were
especially large for free or lower cost medication and for warning
labels, while income differences were especially large for price of
cigarettes and free or lower cost medication. Most previous studies
that investigated socioeconomic differences in reporting reasons to
quit also described that groups with a low SES mentioned economic
costs more often than smokers with a high SES (Gallus et al., 2013;
Hill et al., 2014; Pisinger et al., 2011; Vangeli and West, 2008). Previous studies on socioeconomic differences in the impact of free or
lower cost medication and warning labels showed mixed results
(Brown et al., 2014a; Giskes et al., 2007; Hitchman et al., 2012;
Vangeli and West, 2008; Yong et al., 2014).
For the third research question we examined whether the education and income differences changed over time. We saw that for
most policies and in most countries, the associations did not change
signiﬁcantly over time. The largest change was that low education smokers in France mentioned warning labels more often over
time than moderate and high education smokers. Because pictorial
warning labels were introduced in 2010, this suggests that these
warning labels might function more often as a trigger among low
education smokers.
4.1. Practical implications
The results of the present study showed that low SES smokers
perceive changes in policies more often as a trigger for thinking

about quitting than high SES smokers. However, previous research
indicated that low SES smokers are less likely to quit smoking
(Hiscock et al., 2012). Future public health campaigns, which often
accompany new policies, should therefore be targeted at low
SES smokers to support them in their quitting. Previous research
showed mixed results regarding the effect of such campaigns for
different socioeconomic subgroups, but emphasized the importance of sufﬁcient exposure and campaign reach for low SES groups
(Durkin et al., 2012). With these campaigns, low SES smokers
could be well informed about the introduction of new policies and
reminded that this is a good opportunity to make a quit attempt.
4.2. Limitations
Several limitations should be taken into account when interpreting the results. First of all, the survey waves were not always
conducted immediately before and after a change in policy which
would have made the interpretation of the relationships between
policy implementation and thinking about quitting more straightforward. Another limitation is that the measures used in this study
were self-reported perceptions of impact. Smokers’ perceptions of
what triggered them to think about quitting may differ from actual
triggers. We also only investigated policy triggers for thinking about
quitting among continuing smokers, i.e., those who did not quit due
to the policy implementation. Because such triggers could actually
inﬂuence cessation behavior, we have most likely underestimated
the importance of policy triggers after the actual policy implementation. Moreover, a considerable number of respondents were lost
to follow-up. Because young smokers were more likely to drop
out of the sample in all countries, the results of the current study
may not be fully generalizable to all smokers. Furthermore, the
included countries conducted different numbers of survey waves,
with a different number of participants, and different time intervals between survey waves which impedes the interpretation of
country differences. Nevertheless, most ﬁndings were comparable
across countries.
4.3. Conclusion
Tobacco control policies have the potential to work as a trigger
to increase thoughts about quitting in smokers with low education and low income. The four policies examined in this study
(cigarette price, smoking restrictions in public places, free or lower
cost medication, and warning labels) were mentioned more often
as triggers for thinking about quitting by low/moderate education and low/moderate income smokers than high education and
high income smokers. The education and income differences did
not change signiﬁcantly over time for most policies and in most
countries. Our ﬁndings about self-reported perceptions of impact
suggest that tobacco control policies have the potential to reduce
health inequalities in smoking.
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