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a b s t r a c t

Background: This study examined possible income differences in the impact of a national reimbursement
policy for smoking cessation treatment and accompanying media attention in the Netherlands in 2011.
Methods: We used three waves of the International Tobacco Control (ITC) Netherlands Survey, a nation-
ally representative longitudinal sample of smokers aged 15 years and older (n = 1912). The main analyses
tested trends and income differences in outcome measures (smokers’ quit attempt rates, use of behavioral
counseling, use of cessation medications, and quit success) and awareness variables (awareness of reim-
bursement possibilities, the media campaign, medications advertisements and other media attention)
with generalized estimating equations analyses.
Results: In the first half of 2011, there was a significant increase in quit attempts (odds ratio (OR) = 2.02,
p < 0.001) and quit success (OR = 1.47, p < 0.001). Use of counseling and medications remained stable at
3% of all smokers in this period. Awareness of reimbursement possibilities increased from 11% to 42%
(OR = 6.38, p < 0.001). Only awareness of the media campaign was associated with more quit attempts
at the follow-up survey (OR = 1.95, p < 0.001). Results were not different according to smokers’ income

level.
Conclusions: The Dutch reimbursement policy with accompanying media attention was followed by an
increase in quit attempts and quit success, but use of cessation treatment remained stable. The impact of
the policy and media attention did not seem to have decreased or increased socioeconomic inequalities
in quit attempts, use of cessation treatment, or quit success.

© 2014 Elsevier Ireland Ltd. All rights reserved.
. Introduction
Smoking tobacco is highly addictive and smoking cessation
eads to withdrawal symptoms, making it difficult for smokers to
tay tobacco-free (USDHHS, 2010). There are various behavioral

∗ Corresponding author at: Alliantie Nederland Rookvrij, Eisenhowerlaan 108,
517 KL The Hague, the Netherlands. Tel.: +31 612 94 70 31.

E-mail address: Gera.Nagelhout@alliantieNR.nl (G.E. Nagelhout).
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376-8716/© 2014 Elsevier Ireland Ltd. All rights reserved.
smoking cessation interventions and medications available on the
market to help smokers quit smoking. Despite the availability of
treatment, many smokers attempt to quit smoking without the use
of assistance (Shiffman et al., 2008; Borland et al., 2012). Reasons for
not using treatment include financial barriers (Gross et al., 2008;
Willems et al., 2013). Financial barriers can be reduced by reim-

bursement policies for smoking cessation. Such policies may be
more effective among smokers with lower income levels, because
the use of cessation treatment is lower in this group (Shiffman
et al., 2008) and the price of treatment may be a barrier for them

dx.doi.org/10.1016/j.drugalcdep.2014.04.012
http://www.sciencedirect.com/science/journal/03768716
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Giskes et al., 2007). This is important, because smokers with lower
ncome levels smoke more cigarettes per day and have lower quit
ates than smokers with higher income levels (Siahpush et al., 2006;
agelhout et al., 2012a).

A recent review concluded that reimbursing smokers for their
se of smoking cessation treatment increased the use of treat-
ent, the number of attempts to quit smoking and the number

f successful quit attempts (Reda et al., 2012). However, income
ifferences were not reported. In fact, few original studies have

ooked at income differences. Tremblay et al. (2009) examined dif-
erences in the use of a reimbursement policy in a province of
anada (Quebec). Their findings suggest that the reimbursement
olicy was more effective in reaching financially disadvantaged
mokers, as evidenced by greater use of reimbursed cessation med-
cations by employment assistance recipients than other insured
ersons. Furthermore, stop smoking services have been success-
ul in reaching financially disadvantaged smokers in the United
ingdom (Bauld et al., 2007; West et al., 2013). However, these
ervices have specifically focused on reaching this group by using
argeted media campaigns, basing and promoting smoking cessa-
ion services in deprived areas, and offering an exemption from
aying the (small) prescription charge for medications for people
n low incomes (Bauld et al., 2007; Murray and McNeill, 2012; West
t al., 2013). It is unclear whether a national reimbursement policy
hat does not focus on reaching low income smokers could achieve
imilar effects.

In January, 2011, a national reimbursement policy for smok-
ng cessation treatment was implemented in the Netherlands.
ehavioral counseling was already reimbursed prior to 2011 and,
epending on their particular insurance package, some smokers
ere already able to get a reimbursement for cessation medica-

ions (nicotine replacement therapy and prescription medications)
rom their supplementary insurance. Because the combination of
essation medications and behavioral counseling is most effec-
ive in helping smokers to quit (Hartmann-Boyce et al., 2013),

edications were only reimbursed to smokers provided that
hey also participated in multi-session evidence-based behav-
oral counseling (face-to-face, group, or telephonic counseling).
nce a year, smokers could claim full reimbursement for smok-

ng cessation treatment from their health insurance company. This
as paid only after spending the mandatory deductible of 170

uro per year for any health care costs. This means that smok-
rs were only fully reimbursed when they had completed their
eductible.

The implementation of the reimbursement policy was accom-
anied by a media campaign that ran from December, 2010 to

anuary, 2011. This campaign explained the reimbursement policy
nd focused on motivating smokers to quit smoking with the use
f behavioral counseling and cessation medications (Willems et al.,
012). There was also an increase in commercial advertisements
bout cessation medications from the pharmaceutical industry and
ome of these communicated the new reimbursement possibili-
ies. Finally, there were numerous news stories about the policy
n television, on the radio, in newspapers, and on the internet.
edia attention that increases the awareness of the reimbursement

olicy can potentially be important to increase the use of the reim-
ursement and the level of smoking cessation (Reda et al., 2012).
herefore, it is important to take media attention into account when
tudying the impact of a reimbursement policy.

The reimbursement policy in the Netherlands was discontin-
ed after one year due to government budget cuts. This provides
unique opportunity to examine the impact of this policy under
eal-world conditions. In a previous study, we examined the impact
f the reimbursement policy with a sample of smokers that was
ollowed until six months after policy implementation (Nagelhout
t al., 2014). In the current study, we also conducted a survey when
Dependence 140 (2014) 183–190

the policy was already discontinued. This design has the advantage
of functioning as a within-country natural experiment.

The following research questions were examined:

(1) Are there changes in quit attempts, use of behavioral coun-
seling, use of cessation medications, and quit success through
time?

(2) Are there changes in awareness of reimbursement possibilities
and awareness of media attention about the reimbursement
through time?

(3) Are awareness of reimbursement possibilities and awareness
of media attention about the reimbursement associated with
quit attempts, use of behavioral counseling, use of cessation
medications, and quit success?

(4) Are the findings from research questions 1–3 different for low,
medium, and high income smokers?

2. Methods

2.1. Design

In this study, we used three survey waves of the International Tobacco Control
(ITC) Netherlands Survey. One wave of the survey was conducted before the imple-
mentation of the national reimbursement policy (wave 4 in 2010), one wave was
conducted after the policy was implemented (wave 5 in 2011), and one wave was
conducted after the policy was discontinued (wave 6 in 2012). Fig. 1 shows a timeline
with the survey waves, the implementation and discontinuation of the reimburse-
ment policy and the timing of the media campaign. As can be seen in Fig. 1, the
survey waves were in May and June of each year. Because this does not correspond
with the policy timing from January to December, the measures of quit attempts,
use of behavioral counseling and use of cessation medications were restricted to the
last six months before the survey wave, as highlighted in Fig. 1.

2.2. Sample

A large probability-based web database from TNS NIPO was used to recruit Dutch
smokers aged 15 years and older. More information about the baseline Dutch web
survey can be found elsewhere (ITC Project, 2009; Nagelhout et al., 2010). In follow-
up surveys of the ITC cohorts, samples are replenished at each wave to maintain a
sample size of approximately 2000 respondents per wave (Thompson et al., 2006).

Of the 1961 respondents from wave 4, 1567 (79.9%) participated in wave 5.
In wave 5, a replenishment sample of 482 respondents was added. Of the 2049
respondents from wave 5, 1736 (84.7%) participated in wave 6. A replenishment
sample of 286 respondents was added in wave 6. Respondents who were lost to
follow-up were younger, more likely to be female, higher educated, and more likely
to be a heavier smoker than respondents who participated in the follow-up surveys
(Nagelhout et al., 2012b).

To answer research questions 1 and 2, all respondents (including the replenish-
ment samples) from wave 4, wave 5 and wave 6 who smoked at the previous wave
(e.g., for wave 6, only those who smoked at wave 5) were included in the analy-
ses (between 1912 and 1971 smokers per wave). In the multivariate analyses for
research questions 1 and 2, only respondents who participated in all three waves,
who smoked at the previous wave, and who answered all questions that we used in
the analyses were included (n = 845). To answer research question 3, only respon-
dents who participated in waves 5 and 6, who were smokers in wave 5, and who
answered all questions that we used in the analyses were included (n = 991).

2.3. Measures

2.3.1. Control variables. Multivariate analyses were adjusted for gender, age group,
and heaviness of smoking. Age was categorized as 15–24, 25–39, 40–54, and 55
years and older. The Heaviness of Smoking Index (HSI) was created as the sum of two
categorized measures: number of cigarettes per day and time before smoking the
first cigarette of the day (Heatherton et al., 1989). HSI values ranged from 0 to 6 and
have been found to be positively associated with nicotine dependence (Heatherton
et al., 1989).

2.3.2. Income level. Monthly gross household income was categorized into three
levels: low (less than 2000 Euro), medium (2000–3000 Euro) and high (more than
3000 Euro). Respondents who did not answer the income question were recorded
in a separate category.
2.3.3. Awareness variables. Awareness of reimbursement possibilities was mea-
sured by asking respondents whether they thought they were eligible for
reimbursement for the use of cessation medications. This variable was dichotomized
as (1) “yes” and (0) “no” or “don’t know”.
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ig. 1. Timeline of 2010, 2011 and 2012 with the survey waves, the implementatio
uit attempts, use of behavioral counseling, and use of cessation medications meas

Awareness of the media campaign about the reimbursement policy was mea-
ured by asking respondents how often they saw the television commercial, heard
he radio commercial, saw any of the posters or noticed something on the inter-
et from this specific media campaign. Respondents answered these four separate
uestions on a 4-point scale from (0) “never” to (3) “often”. An index was created
y computing a mean score of awareness of the four different parts of the campaign
or every respondent, ranging from 0 to 3.

Awareness of advertisements for cessation medications was measured by ask-
ng respondents how often they noticed advertisements for cessation medications.
espondents could answer this on a 4-point scale from (0) “never” to (3) “often”.

Awareness of (other) media attention about the reimbursement policy was mea-
ured by asking respondents how often they saw or heard something in the media
bout health insurance reimbursement of cessation medications. This question also
ad a 4-point response scale from (0) “never” to (3) “often”.

.3.4. Outcome measures. Quit attempts were measured with the question: “Have
ou made any attempts to stop smoking since the last survey?” (Hyland et al., 2006;
ahler et al., 2009). Respondents who answered in the affirmative were asked in
hich month they started their attempt to quit smoking. A variable was created

hat categorized whether respondents started a quit attempt since January of the
urvey year or not.

Use of behavioral counseling was measured by asking respondents whether they
eceived advice or information about quitting smoking from a local stop-smoking
ervice, such as a stop-smoking course, counseling from a nurse or from a specialized
urse practitioner in the last six months (Borland et al., 2012).

Use of cessation medications was measured by asking respondents whether
hey used any nicotine replacement therapy or prescription medications in the past
ear (Fix et al., 2011; Borland et al., 2012). Affirmative responses were restricted to
espondents who attempted to quit smoking since January of the survey year.

Quit success was assessed by asking respondents who had attempted to quit
hether they were back to smoking or still stopped. Respondents who were still

topped, or who were back to smoking but reported smoking less than once a month,
ere defined as successful quitters. Respondents who did not attempt to quit, or who
ere back to smoking more than once a month, were defined as smokers (Hyland

t al., 2006).

.3.5. Ethics. The surveys were cleared for ethics by the Research Ethics Board of

he University of Waterloo (ORE #19425).

.3.6. Analyses. All analyses were performed with SPSS version 19.0 and were
eighted by age and gender to be representative of the smoker population in the
etherlands (ITC Project, 2009).
e reimbursement policy, the timing of the media campaign, and the period for the

Trends and income differences in outcome measures (research question 1) and
awareness variables (research question 2) were tested with generalized estimating
equations (GEE) analyses. This technique extends multivariate regression analysis
to allow for longitudinal analysis of repeated measures in which observations from
individuals who completed multiple survey waves are correlated. The dependent
variables quit attempts, use of behavioral counseling, use of cessation medications,
quit success, and awareness of reimbursement possibilities were dichotomous mea-
sures and, therefore, the binomial distribution was used and the logit link (Ballinger,
2004). The other awareness variables were measured on a scale from 0 to 3. These
analyses used the normal distribution and the identity link (Ballinger, 2004). Sur-
vey wave was designated as the repeated measure variable and the variables of
interest were income level and (in separate analyses) the interactions between
income level and survey wave (research question 4). All GEE analyses were adjusted
for the above mentioned control variables. The unstructured correlation struc-
ture was used because this closely approximates the true correlation structure in
large samples (Jin, 2011). We performed sensitivity analyses with the exchange-
able correlation structure and found that this did not change our results (data not
shown).

The associations between awareness variables on wave 5 with outcome mea-
sures on wave 6 (research question 3) were tested with multivariate logistic
regression analyses, while controlling for the above mentioned control variables.
Interactions between income level and awareness variables were added to sepa-
rate regression analyses (four interactions per analysis) to examine whether there
were income level differences in the associations between awareness variables and
outcome measures (research question 4).

To adjust for multiple comparisons (8 GEE models and 4 regression models), esti-
mates were considered to be significant when the p-value was below 0.004 (0.05/12)
(Bland and Altman, 1995).

3. Results

3.1. Sample characteristics

Sample characteristics for wave 4, wave 5, and wave 6 are shown

in Table 1. Notable is that a relatively large group of respondents
(27–28%) did not answer the question about their income. There
were no significant differences between the distributions of sample
characteristics between waves.
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Table 1
Sample characteristics on wave 4 (n = 1912), wave 5 (n = 1971) and wave 6 (n = 1919)
among respondents who smoked at the previous wave.

2010
(wave 4)

2011
(wave 5)

2012
(wave 6)

Gender
Male (%) 52.8 53.6 54.4 �2 = 0.06, p = 0.970
Female (%) 47.2 46.4 45.6

Age group
15-24 years (%) 15.2 25.3 16.9 �2 = 5.73, p = 0.454
25-39 years (%) 27.2 30.7 26.6
40-54 years (%) 31.9 24.1 30.0
55 years and older (%) 25.7 19.8 26.5

Smoking status
Daily smoker (%) 80.1 75.4 74.9 �2 = 2.55, p = 0.636
Occasional smoker (%) 8.3 6.8 6.1
Ex-smoker (%) 11.6 17.8 19.0

Heaviness of smokinga F = 2.64, p = 0.072
Mean 2.4 2.5 2.4
SD 1.5 1.7 1.5

Income level
Low (%) 21.8 21.3 21.6 �2 = 0.14, p = 0.999
Medium (%) 21.7 20.1 20.5
High (%) 29.4 30.8 30.0
No answer (%) 27.1 27.9 27.9
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Table 2
Percentage of smokers by income level and wave who attempted to quit smoking,
who used behavioral counseling to quit smoking, and who quit smoking successfully.

2010
(wave 4)

2011
(wave 5)

2012
(wave 6)

All smokers n = 1912 n = 1971 n = 1919
Quit attempt (% yes)

Low income level 13.1 16.1 15.7
Medium income level 12.7 17.6 13.5
High income level 12.6 18.2 15.1
Total group 13.9 16.8 14.5

Use of behavioral counseling (% yes)
Low income level 3.1 2.9 3.9
Medium income level 5.3 4.8 2.5
High income level 1.6 4.8 2.4
Total group 2.7 3.4 2.8

Use of cessation medications (% yes)
Low income level 3.3 3.6 3.6
Medium income level 2.4 4.1 1.5
High income level 1.4 1.5 4.5
Total group 2.6 2.7 3.0

Quit success (% yes)
Low income level 9.1 12.7 15.9
Medium income level 14.4 21.4 20.9
High income level 11.9 20.4 21.2
Total group 11.6 17.8 19.0

All smokers who tried to quit smoking
Use of behavioral counseling (% yes) n = 271 n = 338 n = 287

Low income level 5.5 9.0 6.2
Medium income level 11.5 14.5 3.8
High income level 2.8 10.9 5.7
Total group 7.2 9.7 3.5

Use of cessation medications (% yes)
Low income level 25.5 22.4 23.1
Medium income level 18.9 23.2 11.3
High income level 11.3 8.2 29.9
Total group 18.8 16.3 20.4

Quit success (% yes)
Low income level 29.6 22.4 32.3
Medium income level 32.1 40.6 49.1
High income level 21.1 34.5 23.0
a On a scale from 0 to 6.

.2. Differences in outcome measures

As can be seen in Table 2, the quit attempt rate was 14% in wave
, 17% in wave 5, and 15% in wave 6. A multivariate GEE analysis
Table 4) confirmed the increase in quit attempts between wave 4
nd 5 (Odds Ratio (OR) = 2.02, p < 0.001) and between wave 4 and 6
OR = 1.67, p < 0.001). An additional analysis in which the reference
ategory for the survey wave was changed to wave 5 (not shown
n tables) revealed that the change between wave 5 and 6 was not
ignificant (OR = 0.83, p = 0.087).

Use of behavioral counseling was somewhat higher in wave 5
han in wave 4, both among all smokers and among smokers who
ttempted to quit smoking (Table 2). However, this increase was
ot significant at the p < 0.004 level that we used to adjust for mul-
iple comparisons in the GEE analysis among all smokers (OR = 1.70,
= 0.017) (Table 4). The increase among smokers who attempted to
uit smoking was not tested because the sample size was too small
about 300 smokers per wave). For the same reason, this was also
ot tested for use of cessation medications and quit success.

Use of cessation medications remained stable at 3% of all smok-
rs across waves (Table 2). This was confirmed in the GEE analysis
Table 4), which did not show a significant change between waves.

In wave 4, 12% of all smokers and 25% of smokers who tried to
uit smoking reported to have quit successfully (Table 2). In wave
, this increased to 18% of all smokers and 31% of smokers who
ried to quit smoking. The quit success rates increased further in
ave 6. A GEE analysis among all smokers (Table 4) confirmed the

ncreased quit success between wave 4 and 5 (OR = 1.47, p < 0.001)
nd between wave 4 and 6 (OR = 1.84, p < 0.001). An additional anal-
sis (not shown in tables) confirmed the increase between wave 5
nd 6 (OR = 1.25, p < 0.001).

There were no significant income differences in quit attempts,
se of behavioral counseling, use of cessation medications, or quit
uccess for all waves together (Table 4). Also, there were no sig-
ificant interactions between income level and survey wave. This

eans that there were no income differences in the increase in

uit attempts and quit success after the implementation of the
eimbursement policy.
Total group 25.2 31.2 32.9

3.3. Differences in awareness variables

Table 3 shows that awareness of reimbursement possibilities,
medications advertisements, and other media attention was higher
in wave 5 than in waves 4 and 6. This corresponds with the fact that
the reimbursement policy was implemented between wave 4 and
5 and reversed between waves 5 and 6. Multivariate GEE analyses
(Table 4) confirmed a significant increase between waves 4 and 5
for awareness of reimbursement possibilities (OR = 6.83, p < 0.001),
awareness of medications advertisements (Beta = 0.25, p = 0.003),
and awareness of other media attention about the reimbursement
(Beta = 1.05, p < 0.001). The decrease between waves 5 and 6 (not
shown in tables) was significant for awareness of reimbursement
possibilities (OR = 0.20, p < 0.001), awareness of medications adver-
tisements (Beta = −0.35, p < 0.001) and awareness of other media
attention (Beta = −0.57, p < 0.001).

There were significant income differences in awareness of med-
ications advertisements for all waves together (Table 4), but these
differences were only present between respondents who did not

report their income and respondents with high income. Respon-
dents with low and medium income levels did not differ from the
high income group. There were no significant interactions between
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Table 3
Percentage of smokers by income level and wave who were aware of the reimburse-
ment possibilities, of the campaign, advertisements for cessation medications, and
other media attention.

2010
(wave 4)

2011
(wave 5)

2012
(wave 6)

Awareness of reimbursement
possibilities (% yes)

n = 1912 n = 1971 n = 1919

Low income level 9.8 44.3 13.8
Medium income level 11.0 45.8 14.2
High income level 16.1 40.6 17.2
Total group 11.2 41.8 13.4

Awareness of the campaign about the reimbursement policya,b (mean, SD)
Low income level - 0.6 (0.6) -
Medium income level - 0.6 (0.6) -
High income level - 0.6 (0.5) -
Total group - 0.6 (0.6) -

Awareness of advertisements for cessation medicationsa (mean, SD)
Low income level 1.1 (1.0) 1.3 (1.0) 0.9 (1.0)
Medium income level 1.1 (0.9) 1.4 (1.0) 1.0 (1.0)
High income level 1.2 (1.0) 1.4 (1.0) 1.1 (0.9)
Total group 1.1 (0.9) 1.3 (1.0) 1.0 (1.0)

Awareness of (other) media attention about the reimbursement policya

(mean, SD)
Low income level 0.3 (0.7) 1.4 (1.0) 0.8 (0.9)
Medium income level 0.4 (0.7) 1.3 (1.0) 0.8 (0.9)
High income level 0.5 (0.7) 1.4 (1.0) 0.8 (0.9)
Total group 0.4 (0.7) 1.3 (1.0) 0.8 (0.9)

a On a scale from 0 to 3.
b Questions about awareness of the campaign were only asked directly after the

campaign ran, in wave 5.

Table 4
Summary of eight GEE analyses among respondents who smoked at the previous wave in
behavioral counseling, (3) use of cessation medications, (4) quit success, and awareness o
medications, and (8) other media attention about the reimbursement policy.

1. Quit attempt (n = 845) OR†

(95% CI)
2. Use of behavioral coun
(n = 845) OR (95% CI)

Income levelb p = 0.222 p = 0.335
No answer 0.82 (0.61–1.12) 0.80 (0.43–1.49)
Low 1.10 (0.80–1.52) 0.94 (0.50–1.76)
Medium 1.07 (0.78–1.48) 1.37 (0.78–2.39)
High 1.00 1.00

Wavec p < 0.001 p = 0.041
4 1.00 1.00
5 2.02 (1.57–2.60)* 1.70 (1.10–2.64)
6 1.67 (1.30–2.14)* 1.21 (0.74–1.97)

Income × waved p = 0.696 p = 0.335

5. Awareness of
reimbursement possibilities
(n = 845) OR (95% CI)

6. Awareness of the campaign
about the reimbursement
policya (n = 845) Beta (95% CI)

Income level p = 0.523 p = 0.487
No answer 0.87 (0.67–1.14) 0.05 (−0.04–0.15)
Low 0.97 (0.74–1.27) 0.07 (−0.03–0.17)
Medium 1.07 (0.82–1.41) 0.07 (−0.04–0.17)
High 1.00 1.00

Wave p < 0.001
4 1.00 –
5 6.83 (5.55–8.40)* –
6 1.37 (1.07–1.75) –

Income × wave p = 0.310

† All GEE coefficients are adjusted for gender, age group, and heaviness of smoking.
* To adjust for multiple comparisons, estimates are considered significant when the p-
a Questions about awareness of the campaign were only asked directly after the campa
b p-value for overall 3 df test for income.
c p-value for overall 2 df test for wave.
d p-value for overall 6 df test for income by wave interaction (separate analyses).
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income level and survey wave for any of the awareness variables
(Table 4).

3.4. Associations between awareness variables and outcome
measures

Multivariate logistic regression analyses (Table 5) revealed that
awareness of the campaign about the reimbursement policy at
wave 5 was significantly associated with more quit attempts at
wave 6 (OR = 1.95, p < 0.001), but the other awareness variables
were not. None of the awareness variables were significantly
associated with use of behavioral counseling, use of cessation med-
ications, and quit success among all smokers at wave 6. There
were no significant interactions between awareness variables and
income level.

In an additional analysis (not shown in tables), we repeated the
analysis for quit success and added use of behavioral counseling
and use of cessation medications in the past 6 months at wave 6 as
predictors in the model. Use of behavioral counseling was not sig-
nificantly associated with quit success (OR = 0.67, p = 0.577), but use
of cessation medications was (OR = 5.49, p < 0.001). Other results
remained the same.

4. Discussion
The Netherlands implemented a national reimbursement pol-
icy for smoking cessation treatment in 2011. In this paper, we
examined possible income differences in the impact of the reim-
bursement policy and the accompanying media attention.

which income level and wave are used as predictors of (1) quit attempts, (2) use of
f (5) the reimbursement policy, (6) the campaign, (7) advertisements for cessation

seling 3. Use of cessation medications
(n = 845) OR (95% CI)

4. Quit success (n = 845) OR
(95% CI)

p = 0.704 p = 0.205
1.09 (0.58–2.05) 1.06 (0.84–1.33)
1.31 (0.67–2.57) 0.94 (0.72–1.23)
1.44 (0.75–2.76) 1.19 (0.96–1.48)
1.00 1.00

p = 0.051 p < 0.001
1.00 1.00
1.90 (1.10–3.27) 1.47 (1.27–1.71)*

1.74 (1.04–2.92) 1.84 (1.59–2.13)*

p = 0.019 p = 0.615

7. Awareness of advertisements
for cessation medications
(n = 845) Beta (95% CI)

8. Awareness of (other) media
attention about the reimbursement
policy (n = 844) Beta (95% CI)

p < 0.001 p = 0.059
−0.22 (−0.33–−0.11)* −0.10 (−0.19–−0.01)
−0.08 (−0.19–0.04) −0.03 (−0.12–0.06)

0.02 (−0.08–0.12) 0.03 (−0.06–0.12)
1.00 1.00

p < 0.001 p < 0.001
1.00 1.00
0.25 (0.19–0.32)* 1.05 (0.98–1.12)*

−0.10 (−0.16–−0.03)* 0.48 (0.42–0.54)*

p = 0.203 p = 0.023

value is below 0.004.
ign ran, in wave 5. Therefore, ‘wave’ is not used as a predictor in this GEE analysis.
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Table 5
Multivariate logistic regression analyses of associations between awareness variables on wave 5 with quit attempts, use of behavioral counseling, use of cessation medications,
and quit success on wave 6.

Quit attempt (n = 991) Use of behavioral
counseling (n = 991)

Use of cessation
medications (n = 991)

Quit success (n = 991)

Odds Ratio (95%
confidence
interval)

p-value Odds Ratio (95%
confidence
interval)

p-value Odds Ratio (95%
confidence
interval)

p-value Odds Ratio (95%
confidence
interval)

p-value

Gender
Male 1.02 (0.73–1.42) 0.906 0.96 (0.47–1.97) 0.912 1.07 (0.53–2.14) 0.847 1.55 (1.03–2.33) 0.037
Female 1.00 1.00 1.00 1.00

Age group
15-24 years 1.31 (0.73–2.37) 0.362 0.14 (0.01–2.50) 0.184 0.94 (0.10–9.26) 0.958 0.25 (0.10–0.58)* 0.001
25-39 years 1.10 (0.69–1.75) 0.693 0.42 (0.13–1.41) 0.163 4.03 (1.15–14.08) 0.029 0.50 (0.30–0.84) 0.008
40-54 years 1.19 (0.79–1.80) 0.407 1.23 (0.56–2.69) 0.609 5.35 (1.69–16.98) 0.004 0.28 (0.17–0.47)* <0.001
55 years and older 1.00 1.00 1.00 1.00

Heaviness of smoking 1.04 (0.94–1.15) 0.492 1.52 (1.17–1.97)* 0.002 1.64 (1.27–2.12)* <0.001 0.85 (0.76–0.96) 0.008

Income level
No answer 0.79 (0.50–1.24) 0.304 1.19 (0.43–3.33) 0.736 1.30 (0.48–3.53) 0.602 0.62 (0.36–1.07) 0.087
Low 0.75 (0.47–1.20) 0.228 1.70 (0.66–4.33) 0.269 1.10 (0.39–3.15) 0.856 0.59 (0.34–1.04) 0.068
Moderate 1.16 (0.75–1.81) 0.500 1.09 (0.37–3.15) 0.879 2.46 (1.00–6.04) 0.050 0.66 (0.38–1.14) 0.134
High 1.00 1.00 1.00 1.00

Awareness of reimbursement possibilities
Yes 1.21 (0.85–1.72) 0.281 1.63 (0.75–3.53) 0.219 0.97 (0.47–1.99) 0.929 1.05 (0.68–1.61) 0.836
No 1.00 1.00 1.00 1.00

Awareness of the campaign
about the reimbursement
policy

1.95 (1.40–2.71)* <0.001 1.93 (1.00–3.74) 0.051 1.35 (0.69–2.65) 0.376 1.78 (1.17–2.73) 0.008

Awareness of advertisements
for cessation medications

0.92 (0.76–1.11) 0.388 1.00 (0.66–1.49) 0.987 1.06 (0.71–1.57) 0.773 0.72 (0.57–0.91) 0.006

Awareness of (other) media 0.94 (0.76–1.15) 0.553 1.08 (0.69–1.71) 0.734 0.90 (0.59–1.36) 0.615 0.88 (0.68–1.13) 0.317

the p-
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attention about the
reimbursement policy

* To adjust for multiple comparisons, estimates are considered significant when

The first research question was whether there were changes in
uit attempts, use of behavioral counseling, use of cessation medi-
ations, and quit success through time. Significant increases in quit
ttempts and quit success were found in the first half year that
he policy was in place. Previous research conducted under con-
rolled conditions found that reimbursing smokers for their use of
essation treatment increased the use of treatment (Reda et al.,
012). In the current real-world study, an increase in use of coun-
eling and medication could not be demonstrated in the first half
ear that the policy was in place. This is similar to what we found
n an earlier study among Dutch smokers that also only exam-
ned the first half year (Nagelhout et al., 2014). However, other
utch studies that examined the whole year that the policy was

n place, found large increases in calls to the national quit line
Willemsen et al., 2013) and in the number of prescriptions for
moking cessation medications (Verbiest et al., 2013) in the sec-
nd half of 2011. This can be explained by the fact that smokers
ay have waited with using smoking cessation treatment until

he second half of the year, when they knew they had already
pend the mandatory deductible for their health care costs of that
ear.

The second research question was whether there were changes
n awareness of reimbursement possibilities and awareness of

edia attention about the reimbursement through time. Aware-
ess of reimbursement possibilities increased between the first
nd second survey and decreased again between the second and
hird survey. This corresponds with the fact that the reimburse-
ent policy was implemented between the first and second survey
nd reversed between the second and third survey.

The third research question was whether awareness of reim-
ursement possibilities and awareness of media attention about
value is below 0.004.

the reimbursement was associated with quit attempts, use of
behavioral counseling, use of cessation medications, and quit
success. Only awareness of the media campaign was associated
with more quit attempts at the follow-up survey. Our findings
thus suggest that the media campaign about the reimbursement
was responsible for some of the increase in smoking cessation
attempts. The campaign message was that it is possible to ‘really’
quit smoking if you use cessation treatment and that this is
now reimbursed. It is possible that this positive message has, for
example, increased smokers’ self-efficacy expectations or their per-
ception of social support. Interesting is that our results imply that
the Dutch media campaign had a long-term impact on smok-
ing cessation attempts, while the campaign lasted only a few
months.

The fourth research question was whether the findings from the
first three research questions differed for low, medium, and high
income smokers. We did not find income differences in our study,
which is in contrast with beliefs suggesting that a reimbursement
policy may be more effective among smokers with lower income
levels (Giskes et al., 2007). A possible explanation is that smoking
cessation treatment was only reimbursed after smokers completed
their mandatory deductible of 170 Euro per year for any health care
costs. Therefore, the treatment was not truly free of charge, which
may have been a barrier especially for low income smokers. Also
notable is that there appeared to be no income differences in the
association between awareness of the media campaign and quit
attempts. A recent review about smoking cessation media cam-

paigns reported that there is some evidence that campaigns about
how to quit smoking may increase socioeconomic inequalities in
smoking (Durkin et al., 2012). However, this was not found in our
study.
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.1. Limitations

In this study, we did not have a control region where the policy
as not implemented. Changes in outcome measures could thus

lso have been caused by influences other than the policy or the
edia attention. Another limitation of our study was that respon-

ents lost to follow-up between survey waves were younger, more
ikely to be female, higher educated, and more likely to be a heavier
mokers than respondents who participated in the follow-up sur-
eys. This could mean that our results are not fully generalizable
o the population of Dutch smokers. Also, quit success is measured
y asking those who attempted to quit smoking whether they are
ack to smoking or still stopped in the ITC Surveys (Hyland et al.,
006). Some of these respondents may turn out not to be successful

n quitting smoking after the survey. It should also be noted that our
ndings may have been different if the surveys had been conducted
t a later time in the year. Finally, we examined income differences
n the impact of the policy because the price of cessation treat-

ent may be a barrier especially for low income smokers. Income
s often used as an indicator of socioeconomic status (SES; Schaap
nd Kunst, 2009), but other indicators of SES were not taken into
ccount in this study. Also, more than a quarter of respondents did
ot report their income. In sensitivity analyses, we found that our
ndings were very similar when using education instead of income

n the analyses.

. Conclusion

This study aimed to examine possible income differences in the
mpact of the national reimbursement policy for smoking cessation
reatment and accompanying media attention in the Netherlands.
n increase in attempts to quit smoking and quit success was found
fter the implementation of the reimbursement policy. Our find-
ngs suggest that the media campaign about the reimbursement
olicy was responsible for some of the increase in quit attempts.
o change in use of behavioral counseling and medications was

ound. These findings are all similar to what was found in another
tudy that examined the Dutch reimbursement policy with a dif-
erent dataset (Nagelhout et al., 2014). A new finding is that the
utch reimbursement policy with accompanying media attention
id not seem to decrease income inequalities in smoking. How-
ver, because it also did not seem to have increased inequalities
nd it did increase smoking cessation, we recommend implement-
ng reimbursement policies together with media campaigns that
timulate quitting.
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