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ABSTRACT

Introduction

In The Netherlands, pharmacologic Smoking Cessation Treatments (pSCTs) were reimbursed in 

2011. In 2012 the reimbursement was discontinued. As of 2013, pSCTs were again reimbursed, 

provided they are accompanied by behavioral counseling. The aim of this article is to assess the 

impact of changes in reimbursement policy on use of- and adherence to- pSCTs.

Methods

A retrospective dispensing database analysis was performed on real-world observational data 

(2010-2013) from The Netherlands. Data on use and adherence was collected, in patients who 

were dispensed bupropion or varenicline in community pharmacies for the first time. Using the 

InterActionDataBase (iadb.nl), adherence per patient that initiated varenicline or bupropion 

was calculated by adding up all dispenses between initiation of the therapy and the 120 days 

thereafter. Good adherence was defined as using minimal 80% of the recommended duration 

and intensity of use.

Results

The prevalence of patients initiating pSCTs was stable at 0.4 per 1,000 inhabitants per quarter 

during 2010. In 2011, the prevalence was on average 0.7, with peaks in the first (0.8 per 1,000) 

and fourth (1.0 per 1,000) quarters of 2011. In 2012, the prevalence was stable again at 0.3. 

In 2013, prevalence was on average 0.4, with a small peak in the first quarter. Adherence was 

15.4% in 2010 versus 20.1% in 2011 (P=0.002). In 2012, adherence was 13.9%, compared 

with 18.9% in 2013 (P=0.008).

Conclusions

Not only the likelihood of initiating pSCTs, but also the extent of adherence to these treatments, 

although generally low, seems higher during reimbursement. 
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INTRODUCTION

Tobacco smoking puts patients at high risk for a wide range of smoking-related diseases such as 

chronic obstructive pulmonary disease, lung cancer, and cardiovascular diseases.1 In spite of the 

worldwide recognized serious consequences of tobacco, the addictive components of tobacco 

make it difficult to quit smoking.

To promote and assist in quit smoking attempts, both behavioral counseling and pharmacotherapy 

are available. These treatments have been proven to increase the success rates of quitting 

attempts and are recommended to be used simultaneously for optimal effects.2

On one hand, smoking cessation treatments put a high burden on patients’ healthcare 

expenditures, thereby reducing the number of patients that initiated treatment and the number 

of quit smoking attempts, while on the other hand societal costs due to smoking habits are 

even more significant.3 Therefore, several countries have decided to add smoking cessation 

treatments to their national health insurance plans.4-6

In The Netherlands, smoking cessation treatments were not reimbursed before 2011. 

Reimbursement was available in the basic health insurance plan in 2011 and in 2013 for a 

maximum of one attempt per calendar year. Pharmacologic smoking cessation treatments 

(pSCT) are reimbursed under the condition that they are accompanied by effective behavioral 

support, that is, only the combination of both treatments is reimbursed. During the year 2012, no 

reimbursement was available, allowing for a natural experiment on the effects of reimbursement 

of smoking cessation therapies. Two recent Dutch studies showed that this reimbursement of 

smoking cessation treatments increased the use of smoking cessation medication 7 and the 

use of telephone counseling for smoking cessation.8 In addition, accumulated international 

evidence indicated that reimbursement of smoking cessation treatments did also increase the 

proportion of smokers who succeeded in their quitting attempt.9

In general, smoking cessation treatments have shown favorable and robust cost-effectiveness.10-14 

However, when studying cost-effectiveness of smoking cessation, several pitfalls have to 

be taken into account. Examples include the distinction between short-term and long-term 

effects, the extrapolation of results from randomized controlled studies with a relative selective 

population to the general disease population and the incorporation of different health care 

policies of smoking cessation both within time as between countries.15, 16 

Another, often overlooked factor is the extent of adherence to pSCT. Adherence is defined as 

acting according to the prescriber’s advice.17 Although medication adherence is only scarcely 

highlighted in literature, it may play an important role in impacting both effectiveness and cost-

effectiveness. For both varenicline and bupropion, high adherence to these medications was 

associated with higher quit rates.18-21 However, none of these studies controlled for reversed 

causality, so possible associations need to be interpreted with caution. A systematic review 

by Raupach et al. summarized the evidence for a causal relationship between adherence and 

treatment success. The evidence that was available (for nicotine replacement therapy only) 

indicated a possible relationship, but again results were not definitive as the number of studies 

was limited.22
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pSCTs are usually prescribed for 7 (bupropion) up to 12 weeks (varenicline).23 However, it is 

unclear whether all patients that initiate treatment are completing their recommended treatment 

duration. It is suggested that treatment costs may hold them back from completing.24,25 

While it has previously been shown that reimbursement of smoking cessation in The Netherlands 

increased the number of patients with a quitting attempt,7,8 it is unknown whether this led to 

more adherence to the prescribed pharmacological treatment. Therefore the aim of this study 

was to assess the impact of reimbursement of smoking cessation treatments on use of- and 

adherence to- pharmacological assisted smoking cessation.

METHODS

Study design

A retrospective cohort design was used to study the effect of reimbursement on patients’ 

adherence with their pharmacological smoking cessation treatment. 

Data source

Data were retrieved from the InterActionDatabase (IADB.nl, available from www.iadb.nl). 

The IADB.nl database contains drug dispensing data from about 600,000 patients from over 

55 community pharmacies located in the North of The Netherlands. Dispensing data provide 

specific drug information like Anatomical Therapeutic Chemical (ATC) code, prescriber and 

prescribed dose, amount of delivered units, number of daily defined doses (DDDs26) and patient 

characteristics like gender, age, and socio economic status (SES). In The Netherlands, SES is 

based on the income and education per postal code area and is represented using a measure 

that ranges from -3 (lowest SES) to +3 (highest SES). The database includes all patients, 

regardless of their healthcare insurance plan, making the database representative for the real 

world drug use in The Netherlands. Over-the-counter (including nicotine replacement therapy) 

and hospital prescribed medication are not regularly recorded. The IADB.nl database uses 

anonymized patient data, has been validated for drug utilization studies27 and has been used in 

previous drug adherence studies.28-31 Data were available from 1994 up to December 2013. As 

in The Netherlands patients usually redeem their prescriptions at the same pharmacy, complete 

longitudinal follow-up is possible.

Population selection 

All patients initiating varenicline (ATC code: N07BA03) or bupropion (ATC code: N06AX12) 

between 2010 and 2013 were included in the study population. Nicotine Replacement 

Therapy was considered as well, but is mainly available as over-the-counter medication in The 

Netherlands and therefore not consistently recorded in the pharmacy dispensing database.

Initiating varenicline or bupropion was defined as not having used these medications for at 

least 1 year, while present in the database. As these medications may sometimes be prescribed 

in patients suffering from depression, patients that had any dispense of selective serotonin 
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reuptake inhibitors or tricyclic antidepressants in the year preceding initiation of varenicline or 

bupropion were excluded. Also patients dispensed less than 1% (indicating possible dispense 

registration error) or more than 200% (indicating possible chronic users for depression) of the 

recommended amount (Table 1, and as specified in the Adherence section) were excluded. 

Table 1. Definition of recommended number of tablets and the 80% adherence cut-off

Unit of measurement Recommended number of 

tablets

Minimal number of tablets to be considered adherent 

Percentage of tablets 100% 80% 

Adults Elderly Adults Elderly

Varenicline 179 95 143 76

Bupropion 104 55 83 44

Extending the 200% criterion to a larger amount would increase the risk of including patients 

with a second quit attempt within the same year. Patients who moved or died within 3 months 

after treatment initiation were excluded as well. Information was obtained on patients’ age, 

gender, SES as well as the use of specific medication in the year preceding initiation of smoking 

cessation medication. Use of medication (ATC codes for cough medication: R05; diabetes med-

ication: A10; respiratory medication: R03) in the preceding year was obtained as a proxy for the 

existence of comorbidities that may have influenced the decision for the quit smoking attempt. 

Moreover, diabetes and respiratory diseases are disease states where smoking cessation is of 

increased importance. Although we acknowledge that these are not the only two comorbidities 

where smoking cessation is of extra importance, these two comorbidities are the ones spe-

cifically highlighted in the Dutch general practitioners “Smoking cessation” guidelines23 and 

therefore we included these as covariables.

Pharmacological treatment options

According to the Dutch General Practitioners guidelines on “Smoking cessation”23, varenicline 

should initially be prescribed for a period of 12 weeks. The recommended standard starting 

dose is 0.5 mg 1× per day during 3 days; then 0.5 mg 2× per day during 4 days. Maintenance 

dosing for the following 12 weeks is 1 mg 2× per day.23 For elderly (>65 years), the mainte-

nance dose is 1 mg 1x per day. The DDD for varenicline is 2 mg and costs per DDD are €3.18.26 

For bupropion, the recommended treatment duration is 7 weeks.23 The recommended standard 

starting dose for bupropion, when used as smoking prevention, is 150 mg 1× per day during 

6 days followed by maintenance dose of 150 mg 2× per day for the next 7 weeks. For elderly 

(>65 years), the maintenance dose is 150 mg 1x per day. The DDD for bupropion is 300 mg 

and costs per DDD are €2.45.26 
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Adherence

Before start of the actual analysis, we calculated the amount of tablets that would be required 

when varenicline or bupropion would be used according to the period and intensity as recom-

mended in the general practitioner guidelines.23 Using the IADB.nl database, we calculated 

the adherence per individual patient that initiated varenicline or bupropion by adding up all 

dispenses between initiation of the particular therapy and the 120 days thereafter. By using 

this time interval some “reflection” time (± 1 month) for patients to considerate (after picking 

up their first prescription in the pharmacy) exact time of initiation of treatment is included 

and still this period is deemed short enough to minimize the risk of including prescriptions of 

patients with multiple quit attempts within the same year. In The Netherlands, it is common 

practice that the first time a prescription is redeemed, medication for a maximum of 2 weeks is 

dispensed. After these 2 weeks, medication (side) effects are evaluated and new prescriptions 

for another 2 weeks up to a maximum of 3 months (needing between 1 and about 5 refills 

after initial prescription), is filled. In addition, some patients use weekly pillboxes (and therefore 

needing up to 10 refills). The primary requirement to be considered and labeled adherent was 

the use of at least 80% of the amount of tablets that would be needed if all medication was 

used (intensity and length of use) according to the Dutch general practitioners guidelines. This 

cut-off for adherence is in line with the common consensus cut-off used in previous adherence 

studies in tobacco research.19, 20, 32 Note that the adherence cut-off remained 80% in all patients, 

whereas absolute number of tablets required to be labeled adherent could vary based on type 

of medication and patient’s age (Table 1). 

Although the 80% criterion is often used, a secondary assessment of adherence was included 

by calculating the percentage of patients with at least two or more prescription refills after 

initial prescription. Patients always need some follow-up prescription refills after initial 2-week 

dispense. Filling a prescription requires another visit to the doctor and/or pharmacy and usually 

new prescriptions are only filled when previous ones are finished. Note that this measure is not 

meant to compare adherence between sub-groups as different cut-offs apply depending on age 

and medication (Table 1). Therefore, this measure was only used as a secondary assessment of 

the impact of reimbursement on adherence for the total population. 

Statistics

The extent of adherence (as specified above) was compared between all patients initiating 

bupropion or varenicline in a reimbursement period (2011 or 2013) and patients initiating bu-

propion or varenicline in a non-reimbursed period (2010 or 2012). The periods 2010-2011 and 

2012-2013 were handled separately. In addition, sub-analyses were performed for bupropion 

and varenicline alone.

Baseline characteristics of the reimbursement group and the non-reimbursement group were 

compared using Chi-square tests (categorical variables, i.e. gender and use of co-medication) or 

independent samples t-tests (continuous variables, i.e. age and SES). The number of adherent 
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patients in the reimbursement period and non-reimbursement periods was compared using 

Fisher’s exact tests, for total users as for bupropion and varenicline separately.

Binary logistic regression was used to predict the effect of reimbursement on medication ad-

herence (adherent or non-adherent) as specified above. In this logistic regression, the 2 years 

of reimbursement (2011 and 2013) were assessed separately, with 2010 and 2012 (non-reim-

bursement) as the reference years. In multivariate logistic regression analyses, baseline charac-

teristics were added to the regression model as covariates. 

RESULTS

Patient population

Between 2010 and 2013, 5,343 patients initiated bupropion or varenicline. Seven hundred for-

ty-eight patients used antidepressants in the preceding year and were excluded leaving 4,595. 

Four patients moved within 3 months and 3 died, 16 patients had possible dosing errors, 10 

had no gender information and 341 were considered chronic users, resulting in a final cohort 

of 4,221 patients. One thousand eighty-six users initiated bupropion and 3,135 users initiated 

varenicline. 

Patient characteristics

Table 2 shows the characteristics of patients initiating bupropion or varenicline respectively. In 

both groups, about half of the patients were men, the average age was 46 and the average SES 

was a little below average. Significant differences between patients’ characteristics in the reim-

bursement and non-reimbursement periods were found regarding previous use of respiratory 

or cough medication.
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Table 2. Patient characteristics of the total population initiating smoking cessation medication (N=4241) and the sub-

groups initiating bupropion (N=1086) and varenicline (N=3135), during two periods of non-reimbursement-reimburse-

ment

Total population Period 1 Period 2

2010

(N=964)

2011*

(N=1671)

P 2012

(N=713)

2013*

(N=873)

P

Men (N, %) 474 (49.2) 857 (51.3) 0.31 405 (56.8) 463 (53.0) 0.14

Age (mean, SD) 46.3 (12.2) 46.1 (13.4) 0.70 45.5 (13.5) 44.6 (13.2) 0.18

SES (mean, SD) -0.67 (1.31) -0.67 (1.30) 0.99 -0.60 

(1.35)

-0.59 

(1.24)

0.88

Cough Med (N, %) 75 (7.8) 120 (7.2) 0.59 32 (4.5) 64 (7.3) 0.02

Respiratory Med (N, %) 205 (21.3) 290 (17.4) 0.01 110 (15.4) 153 (17.5) 0.28

Diabetes Med (N, %) 39 (4.0) 89 (5.3) 0.16 30 (4.2) 43 (4.9) 0.55

Bupropion Period 1 Period 2

2010

(N=309)

2011*

(N=385)

P 2012

(N=167)

2013*

(N=225)

P

Men (N, %) 145 (46.9) 198 (51.4) 0.25 101 (60.5) 130 (57.8) 0.61

Age (mean, SD) 43.5 (13.0) 44.0 (13.3) 0.62 40.6 (15.0) 39.5 (12.8) 0.43

SES (mean, SD) -0.66 (1.21) -0.54 (1.15) 0.18 -0.63 

(1.50)

-0.73 

(1.36)

0.49

Cough Med (N, %) 24 (7.8) 34 (8.8) 0.13 5 (3.0) 10 (4.4) 0.60

Respiratory Med (N, %) 53 (17.2) 72 (18.7) 0.62 27 (16.2) 27 (12.0) 0.24

Diabetes Med (N, %) 13 (4.2) 15 (3.9) 0.85 0 (0.0) 8 (3.6) 0.02

Varenicline Period 1 Period 2

2010

(N=655)

2011*

(N=1286)

P 2012

(N=546)

2013*

(N=648)

P

Men (N, %) 329 (50.2) 659 (51.2) 0.70 304 (55.7) 333 (51.4) 0.15

Age (mean, SD) 47.7 (11.5) 46.7 (13.4) 0.10 47.0 (12.7) 46.3 (12.9) 0.35

SES (mean, SD) -0.67 (1.35) -0.71 (1.34) 0.54 -0.59 

(1.31)

-0.55 

(1.19)

0.58

Cough Med (N, %) 51 (7.8) 86 (6.9) 0.40 27 (4.9) 54 (8.3) 0.02

Respiratory Med (N, %) 152 (23.2) 218 (17.0) <0.01 83 (15.2) 126 (19.4) 0.06

Diabetes Med (N, %) 26 (4.0) 74 (5.8) 0.10 30 (5.5) 35 (5.4) 0.99

*: reimbursement of smoking cessation medication; Med=Medication; SD=Standard Deviation; SES=Socio-Economic 

Status (ranges from -3 (lowest) to +3 (highest))
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Initiation of pharmacological smoking cessation treatment

In figure 1, the prevalence of patients initiating pharmacologic smoking cessation treatments 

is presented. Prevalence is presented per 1,000 inhabitants as actual smoking status was not 

available.

Prevalence was stable at 0.4 per 1,000 inhabitants during each quarter in 2010. In 2011, the 

prevalence was on average 0.7 per quarter, that is, 75% higher, with peaks in the first (0.8 per 

1,000) and fourth (1.0 per 1,000) quarters. In 2012, the prevalence was stable again at 0.3 per 

quarter, a drop of nearly 60% in new smoking attempts. In 2013, prevalence was on average 

0.4, with a small peak in the first quarter. 

Adherence

Overall

Overall adherence over the period 2010 to 2013 is presented in the columns of figure 1 and 

Table 3. Seven hundred forty-eight patients (17.7%) out of the total number of patients 

(N=4,221) initiating pharmacological smoking cessation treatment between 2010 and 2013 

were considered adherent. Adherence was 15.4% (148 out of 964) in the pre-reimbursement 

period (2010) and 20.1% (336 out of 1,671) in the first year of reimbursement (2011) 

(P=0.002). In the following non-reimbursement year (2012), adherence was 13.9% (99 out 

of 713), compared with 18.9% (165 out of 873) in the second reimbursement year (2013) 

(P=0.008).

In 2010, 231 out of 964 (24.0%) patients had two or more refills after initiation; whereas in 

2011, 469 out of 1671 (28.1%) (P=0.022). In 2012, 191 out of 713 (26.8%) patients had two 

or more refills after initiation, compared with 274 out of 873 (31.4%) in 2013 (P=0.046).
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Figure 1. Prevalence of number of subjects that initiated pharmacologic smoking cessation therapy and adherence with 

smoking cessation medication over time: 2011 and 2013 (lightgrey) are the reimbursement periods, 2010 and 2012 

(darkgrey) the non-reimbursement periods

Bupropion

For bupropion, 300 out of 1,086 (27.6%) patients initiating treatment were adherent. In the 

pre-reimbursement period (2010), 75 out of 309 (24.3%) patients were considered adherent; 

in the first year of reimbursement (2011), 104 out of 385 (27.0%) patients (P=0.433). In the 

second non-reimbursement period (2012), 47 out of 167 (28.1%) were adherent, compared 

with 74 out of 225 (32.9%) in the second reimbursement year (2013) (P=0.322).

Varenicline

For varenicline, 448 out of 3,135 (14.3%) patients initiating treatment were adherent. In 

the first pre-reimbursement year (2010), 73 out of 655 (11.1%) were adherent; in the first 

reimbursement year (2011) 232 out of 1,286 (18.0%) patients (P<0.001). In the second non-

reimbursement year (2012), 52 out of 546 (9.5%) patients were adherent, compared with 91 

out of 648 (14.0%) in the second reimbursement year (2013) (P=0.020).

Regression analysis

An overview of the results of the logistic regression is presented in Table 3. In the total study 

cohort, in the first year of reimbursement (2011), with the previous year of no reimbursement 

(2010) as the reference year, a significant increase in adherence (OR: 1.39, 95%CI: 1.12-1.79) 

was noticed. In the second year of reimbursement (2013), with 2012 as reference year (no 

reimbursement), again a significant increase in adherence (OR: 1.45, 95%CI: 1.10-1.95) was 

noticed. 
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For bupropion alone, there was no-significant higher adherence during reimbursement in 

both periods, while for varenicline alone, there were higher odds of being adherent during 

reimbursement. Including covariates did not change the significance of the impact of 

reimbursement on extent of adherence to varenicline and bupropion (Table 3). 

Table 3. Percentage of adherent patients and odds ratio for adherence by year and medication during two periods of 

reimbursement and non-reimbursement

Bupropion (N=1086) Varenicline (N=3135) Total (N=4221)

Year Ad-

herent 

(%)

uOR 

(95% 

CI)

aOR

(95% 

CI)

Adherent 

(%)

uOR 

(95% 

CI)

aOR

(95% 

CI)

Ad-

herent 

(%)

uOR 

(95% 

CI)

aOR

(95% 

CI)

2010 24.3 - - 11.1 - - 15.4 - -

2011* 27.0 1.16 

(0.82-

1.63)

1.12 

(0.79-

1.58)

18.0 1.76 

(1.32-

2.33)

1.88 

(1.41-

2.51)

20.1 1.39 

(1.12-

1.79)

1.41 

(1.14-

1.75)

2012 28.1 - - 9.5 - - 13.9 - -

2013* 32.9 1.25 

(0.81-

1.95)

1.24 

(0.79-

1.93)

14.0 1.55 

(1.08-

2.23)

1.65 

(1.13-

2.41)

18.9 1.45 

(1.10-

1.95)

1.49 

(1.13-

1.96)

*: reimbursement of smoking cessation; bold: significant; 95% CI: 95% confidence interval; uOR: unadjusted odds ratio; 

aOR: adjusted odds ratio

DISCUSSION

Main findings and interpretation

Overall, this study indicated that there is a higher likelihood of initiating pharmacological 

smoking cessation treatment during reimbursement periods and that there seems to be a higher 

extent of adherence during these periods. A potential explanation for a higher adherence during 

reimbursement is that drug expenses may hold patients back from continuing and completing 

the recommended period, as also illustrated by the overall higher amount of prescription refills 

during periods of reimbursement. For bupropion no significant effect on adherence was noticed, 

whereas for varenicline there was a significant effect on adherence during reimbursement. The 

higher price of varenicline and the longer recommended period of use compared to bupropion, 

may help to explain why the effect of reimbursement was only statistically significant in the 

varenicline subgroup, and why the absolute proportion of adherent patients was lower over all 

periods in users of varenicline. For bupropion, also the smaller sample size could explain that 

there was no significant effect observed.

To our knowledge, no previous studies have assessed the impact of reimbursement on the extent 

of adherence with smoking cessation medication. One study indicated that reimbursement 
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of smoking cessation treatment had favorable effects on the prolonged abstinence rates33, 

however the effect on adherence was not incorporated. Two studies showed that high co-

payments for smoking cessation medication may have held patients back from continuing their 

therapy.24, 25 Zeng et al. assessed if a second prescription was redeemed within half a year after 

the first prescription of varenicline, but did not take into account other follow-up prescriptions.24 

Suehs et al. reported similar absolute adherence to varenicline, with 14.9% classified as 

adherent (PDC ≥ 80%).25 A previous Dutch study by Schuck 2014 et al.34 used adherence to 

pharmacotherapy (varenicline or bupropion) as a secondary outcome of their intervention study 

(N = 512). Although adherence rates were reported for only a small number of patients (N = 

62), these rates showed that between 55% and 60% discontinued their medication within the 

first 4 weeks after initiation, implicating that only a maximum of 40% - 45% completed the 

recommended period of use. Our adherence rates are even lower. This may be caused by the 

fact the our results are based on real-world measures obtained from the general population, 

while the population of Schuck et al. was more selective with only smoking parents, used a 

self-reported measure of adherence, and only included patients that were subject to intensive 

counseling programs.

A retrospective cohort study from the United States reported adherence rates for varenicline 

only and found that 54.9% (or 24% when primary non-adherence was included) of the patients 

that initiated varenicline were adherent (≥80%) based on their pharmacy dispensing records.32 

Moreover, successful smoking cessation occurred more often in adherent patients. Yet, because 

of the observational design, outcomes may have been subject to selection bias and the risk of 

reversed causality. In the study by Bock et al.35  the risk of reversed causality was minimized as 

of the use of a randomized controlled study design. Their study highlighted the importance of 

integrated therapeutic approaches to improve adherence to smoking cessation medication and 

found that for nicotine replacement therapy, increased patch use was associated with enhanced 

smoking cessation. However, the protected effect of increased patch use on abstinence rates 

decreased after 6 months. The Dutch national smoking prevalence (2010: 27%, 2011: 25%, 

2012: 26%, 2013: 23%) shows a decrease in years in which smoking cessation was reimbursed 

(2011 and 2013), thereby strengthening the validity and relevance of our findings.36

In general, our study showed that initiation of smoking cessation medication was higher 

in periods of reimbursement. This finding is in line with a previous Dutch study that used a 

different database.7 As Verbiest et al. used data up till 2012, a similar increase in number of 

patients that initiated pSCT during reimbursement in 2011 was noticed as well as the sharp 

drop in 2012. The two significant peaks in medication use during the first reimbursement year 

(2011) may be related to the Dutch health insurance system, in which individuals have to spend 

their mandatory deductible before they can claim any reimbursement. People then wait until 

the end of the year, when more pressing health matters have taken up their deductible. The 

first peak might be explained by New Year’s resolutions and, more likely, by the timing of media 

campaigns as Nagelhout et al. recently suggested that media campaigns are associated with 
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increased quit attempts in The Netherlands.37

Our study also included data from 2013. Notably, after re-reimbursement in 2013, the number 

of subjects that initiated pSCT increased again, but not in the same extent as in 2011, when 

reimbursement was introduced for the first time in The Netherlands. Adherence increased again 

to rates comparable to 2011. The lower number of patients that initiated pSCT in 2013 could 

be explained by a lower extent of media attention.37 Another explanation might be that many 

smokers already had a reimbursed attempt in 2011 and did not give it another try.

Strengths and limitations

A major strength of this study was the use of a dataset that represents the real-world situation 

in The Netherlands. All patients in The Netherlands have an obligatory health insurance and 

therefore a representative population of patients was included during the, so far, 2 years’ 

experience with reimbursement of smoking cessation treatments. However, since our population 

was from the Northern Netherlands only, regional representation could be limited, although no 

significant differences between Dutch regions are known. A limitation of the database was 

the lack of any information on clinical diagnosis, smoking status or other substance abuse. 

Information on smoking status and quit smoking motivation would be interesting to assess the 

link between motivation to quit, adherent use and actual smoking cessation. It may be the case 

that in non-reimbursement periods, those who have a quit smoking attempt tend to be more 

highly motivated, as the treatment is expensive. In reimbursement periods, less committed 

smokers may also have a quit attempt, due to the greater accessibility of treatments due to 

reduced cost. If true, this would likely have the effect of reducing the effect of reimbursement 

on adherence. It was however not possible to control for such motivational factors using the 

dataset. Another issue might be the occurrence of history bias, as patients that had already a 

quit smoking attempt in the first reimbursement period may not be given it another try in the 

second reimbursement period. Also, some patients may have been prescribed bupropion for 

depression. However, this is often prescribed as second or third choice. By the exclusion of 

patients with use of selective serotonin reuptake inhibitors or tricyclic antidepressants in the 

year preceding initiation of bupropion and exclusion of long-term users, we aimed to minimize 

this possibility. Lastly, although pharmacy dispense records provide an easy accessible, validated 

and quick tool to assess adherence38, the dispense of medication may not guarantee a patient 

actually taking his or her medication. However, this method provides a non-invasive and more 

objective measure of adherence than self-report, in which adherence is often overestimated.39 

Recommendations for future research, policy, and clinical practice

Reimbursement of pharmacological smoking cessation treatments seems associated with an 

increased adherence to medication and may thereby increase the likelihood of success of the 

medication. Future research is recommended to explore factors that influence this association. 

In addition, future studies are recommended to assess the long-term effects of reimbursement 
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on the extent of adherence. While this study focused on the use of bupropion and varenicline, 

additional research is recommended on the impact of reimbursement on adherence to other 

smoking cessation treatments such as nicotine replacement therapy and counseling.

Results of this study strengthen the decision of the Dutch government to reimburse smoking 

cessation treatments. However, the worldwide prevalence of smoking is still considerable and 

therefore other policies could be introduced in addition. Governments could, for example, 

play a pivotal role in the implementation and consolidation of public smoking bans, increasing 

tobacco taxes, and the control of illegal import of (high amounts) of tobacco.1, 40 

This study also highlights some important points for the healthcare provider. Previous studies 

have outlined the importance of training healthcare providers in providing effective smoking 

cessation support. Training of general practitioners, cost-free nicotine replacement and tailored 

interventions to support pharmacy-based counseling showed some promising results.12, 41 Con-

vincing and counseling patients to initiate a quit smoking attempt may be not enough however. 

In particular, when treatments are initiated it is recommended not only to pay attention to 

successful initiation of the treatment, but also to monitor and safeguard patients’ adherence to 

this treatment as long as needed.32 So far, the few studies that focused on improving adherence 

showed promising results by the use of Medication Event Monitoring Systems.18, 42

CONCLUSION

Not only the likelihood of initiating pharmacological smoking cessation treatments, but also the 

extent of adherence to these treatments, although generally low, seems higher during periods 

of reimbursement. 
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