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Introduction
Smoking is responsible for a large proportion of annu-
al mortality and constitutes the major preventable
health risk in western society1. Nevertheless the num-
ber of smokers in Western societies does not decrease.

Without intervention the estimated rate of smok-
ing cessation is  estimated at a rate of approximately
7% over an average 10-month period2.

Supportive counselling by professionals, like physi-
cians, has shown to be an effective aid in smoking
cessation3. A combination of counselling with nico-
tine replacement therapy (NRT) or antidepressants
increases the success of abstinence3,4. It is not clear 207
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Abstract
Objective: to describe the patterns of use of bupropion in
daily clinical practice and factors which determine successful
smoking cessation.
Methods: Retrospective follow-up study  in 36 pharmacies in
the Netherlands. Patients who received at least one prescrip-
tion for bupropion between January and April, 2000 were
included. The pharmacists noted several characteristics relat-
ing to the patient, use of bupropion and co-medication.
Patients were interviewed by telephone about their current
and former smoking habits, the success of their smoking ces-
sation and their experiences with bupropion.
Main outcome measure: Abstinence rate and factors determin-
ing successful abstinence after six months.
Results: 322 patients with a least one prescription for bupro-
pion were identified. In 93.5% of patients bupropion was
prescribed by the general practitioner. Half of the patients
were dispensed 30 or fewer tablets. Pharmacists interviewed
215 (66.8%) patients by telephone. Of these patients 58
(27.0%) still did not smoke six months after the prescription
for bupropion. The number of tablets used, lack of co-mor-
bidity, less than two previous attempts to stop smoking and
private-insurance were associated with a higher rate of suc-
cessful abstinence. 
Conclusion: Most patients do not use bupropion in accor-
dance with the recommended period and did not receive the
same degree of additional support provided in clinical trials.
Nevertheless 27.0% of patients reported to have stopped
smoking six months after the prescription for bupropion.
This self-reported abstinence rate is only slightly lower than is
reported in literature. This might be partly related to the fact
that we did not validate smoking cessation by carbonmonox-
ide monitoring. Bupropion is not reimbursed in the
Netherlands. It is difficult to assess whether patients’ self-pay-
ment has led to the selection of motivated patients, or has
been a barrier to finishing using bupropion.
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whether the effects of antidepressants such as bupro-
pion and nortriptylin are drug-specific or an antide-
pressant class effect. Currently, bupropion is the most
extensively investigated antidepressant for this indica-
tion5,6. It has been approved for use as a seven-to-
nine week course aid in smoking cessation in several
western countries since 1999. 

The patients included in clinical trials with bupropi-
on were highly selected and well-motivated by tele-
phone calls, repeat visits and supportive educational
materials.

Studies have shown that certain patient groups,
such as patients with low economic status and
women, might have more difficulties in maintaining
long-term smoking abstinence8–12. Therefore the
effects of bupropion in daily clinical practice need to
be evaluated. 

The objective of this study was to describe usage
patterns of bupropion in daily practice, and the fac-
tors determining successful abstinence from smoking.

Methods
We performed a retrospective follow-up study among
36 pharmacies in the Netherlands. Pharmacists select-
ed all patients who received at least one prescription
for bupropion between 1 January and 30 April of
2000. Bupropion has been available in The
Netherlands since December 1999 and is not reim-
bursed. The pharmacists noted characteristics relating
to the patient (age, gender and number of bupropion
tablets dispensed by the pharmacy, the prescriber of
bupropion, co-medication and insurance status (a
proxy for socio-economic status) on a standard case
report form.

Cardiovascular co-medication was defined as at
least two prescriptions for cardiovascular drugs (ATC-
code C or B01AC) in the year preceding the prescrip-
tion for bupropion. Antidepressant co-medication
was defined as at least two prescriptions for antide-
pressants (ATC-code N06A) in the year preceding the
prescription for bupropion. Pulmonary co-medication
was defined as at least two prescriptions for pul-
monary drugs (ATC-code R03) in the year preceding
the prescription for bupropion.

Subsequently, the pharmacists conducted a struc-
tured telephone interview among their patients
including questions about their current and former
smoking habits, nature and success of current and
former smoking cessation attempts and their experi-
ences with bupropion. The telephone interview was
conducted at least 6 months after the start of bupro-
pion, with a maximum of 12 months. 

The data were analysed using SPSS 10.1. We calcu-
lated crude independent rate ratio’s  for all available
variables comparing patients with successful and
unsuccessful abstinence. Logistic regression analysis
was performed to adjust for potential confounders
such as age and gender and all variables with inde-
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pendent P-values < 0.15; using the indicator method
for missing values.

Results 
The participating pharmacists identified 322 patients
(169 male (52.5%), 153 female (47.5%) with a
prescription for bupropion). The average age was
46.6 years [range: 21-81]. In 93.5% of the patients
bupropion was prescribed by the general practitioner
(Table 1).

Half of the patients collected only one box of
bupropion (30 tablets corresponding to a use of 2–3
weeks). Nine patients (2.8%) collected more than
150 tablets, corresponding to twice the recommend-
ed period.

9.6% of patients were likely to suffer from cardio-
vascular disease, 22.7% from pulmonary disease and
12.1% from depression (derived from the chronic use
of low dose aspirin or anticoagulants, inhaled pul-
monary medication or antidepressants).

The participating pharmacists phoned all patients.
One hundred two (31.6%) patients were ex directory

or were repeatedly not at home when called. Five
(1.6%) patients did not want to co-operate with the
interview. 

The only statistically significant difference between
patients with and without questionnaires was the
lower use of cardiovascular drugs in the group with-
out questionnaires. There was a strong tendency
towards a lower number of dispensed tablets in
patients without a questionnaire.

Of the 215 patients interviewed 58 (27.0%) self
reported that they still did not smoke six months after
the first prescription for bupropion. Almost half (n =
101; 47.0%) of patients reported (mostly minor)
adverse events. Of the patients with self reported suc-
cessful abstinence experienced 41.4% adverse events
versus 49.0% of the patients who did not succeed.  

Seventy (32.6%) patients reported having visited
the prescriber to discuss smoking cessation after the
first prescription for bupropion. In most cases this was
restricted to one extra visit. Of the interviewed
patients 19 (8.8%) visited the prescriber more than 2
extra times in relation to the smoking cessation
attempt. Written manufacturer’s material was used by

Table 1 Basic characteristics of patients

Gender
Female
Male

Age
< 40
40–49
> 9

Number of dispensed tablets
< 31
31–90
> 90

Concomitantly used medication
Cardiovascular agents
Pulmonary disease
Depression
Any of above

Prescriber
General practitioner
Specialist
Unknown

Insurance
National Health service
Private
Unknown

Number of cigarettes per day
< 16
16–25
> 25

More than two previous attempts?

43%
57%

28.4%
30.3%
40.4%

58.9%
21.5%
19.6%

4.6%
22.9%
10.8%
33.9%

90.8%
6.4%
1.8%

54.1%
44.0%
0.9%

46
61

31
33
44

63
23
21

4
24
11
36

99
6
2

58
48
1

49.8%
50.2%

27.9%
33.5%
38.6%

45.6%
27.9%
26.5%

12.1%
22.4%
13.1%
38.8%

94.4%
5.6%

51.4%
48.1%
0.5%

11.6%
39.1%
46.5%

32.1%

107
108

60
72
83

98
60
57

27
49
28
84

202
13

111
103

1

25
84

100

69

47.5%
52.5%

28.3%
32.6%
39.1%

50.0%
25.5%
24.2%

9.6%
22.7%
12.1%
37.3%

93.5%
5.9%
0.6%

52.5%
46.9%
0.6%

153
169

91
105
126

161
83
78

31
73
39

120

301
19
2

169
151

2

All patients With Without 
N = 322 questionnaire questionnaire

N = 215 N = 107



126 (60.0%) of the interviewed patients. Twenty-
eight (13.3%) patients used a toll-free phone num-
ber, which was mentioned in the patient information
leaflet provided by the manufacturer

Several characteristics were clearly and indepen-
dently associated with abstinence after six months.
Patients who used  more than 30 tablets (31–90
tablets OR 2.6 [95% CI 1.0–6.2], > 90 tablets OR 3.6
[95% CI 1.4–8.8] or had private health insurance (OR:
2.4 [1.1–5.1]) had  higher probability for successful
abstinence. Patients  who concomitantly used antide-
pressant, pulmonary or cardiovascular drugs were less

likely (OR 0.5 [95%CI 0.2-1.0] to be abstinent after
six months. Patients who had attempted to stop
smoking more than twice in the two years preceding
the use of bupropion showed a tendency to be less
likely (OR 0.5 [95% CI 0.2–1.0] to be abstinent after
six months.

Discussion
The overall probability of successful (self-reported)
smoking cessation in this group of bupropion users in
daily practice was 27.0% after six months. This absti-
nence rate at six months is only slightly lower than 209

Table 2 Determinants for successful abstinence

Gender
Female
Male

Age category
< 40
40–49
> 49

Prescriber
GP
Specialist

Number of tablets
< 31
31-90
> 90

Number of cigarettes
< 16
16–25
> 25

More than two previous attempts
Ever used nicotine replacement
Adverse drug reactions

Counselling
>2 extra visits after first prescription
Use of manufacturer’s booklet 
Use of  toll free phone number

Concomitantly used medication
Antidepressants
Pulmonary 
Cardiovascular
Any of above

Insurance
National Health Service
Private

Unsuccessful at
6 months 
(n = 157)

82 (52.2%)
75 (47.8%)

42 (26.8%)
53 (33.8%)
62 (39.5%)

145 (92.4%)
12 (7.6%)

84 (53.5%)
43 (27.4%)
30 (19.1%)

18 (11.5%)
62 (39.5%)
71 (45.2%)

56 (35.7%)
78 (49.7%)
77 (49.0%)

11 (7.5%)
90 (58.8%)
19 (12.1%)

23 (14.6%)
41 (26.1%)
22 (14.0%)
68 (43.3%)

91 (58.0%)
65 (41.4%)

Successful
abstinence at 
6 months 
(n = 58)

25 (43.1%)
33 (56.9%)

18 (31.0%)
19 (32.8%)
21 (36.2%)

57 (98.3%)
1 (1.7%)

14 (24.1%)
17 (29.3%)
27 (46.6%)

7 (12.1%)
22 (37.9%)
29 (50.0%)

13 (22.4%)
35 (60.3%)
24 (41.4%)

8 (13.8%)
36 (62.1%)
9 (15.5%)

5 (8.6%)
8 (13.8%)
5 (8.6%)
16 (27.6%)

20 (34.5%)
38 (65.5%)

Crude risk ratio

0.7 [0.4–1.3]
ref.

1.3 [0.6–2.7]
1.1 [0.5–2.2]
ref.

ref.
0.2 [0.0–1.7]

ref.
2.4 [1.1–5.3]
5.4 [2.5–11.6]

0.9 [0.5–2.5]
1.0 [0.4–2.5]
ref.

0.5 [0.2–1.0]
1.4 [0.7–2.8]
0.7 [0.4–1.2]

2.0 [0.8–4.8] 
1.2 [0.6–2.2] 
1.2 [0.6–2.2]

0.5 [0.2–1.5]
0.5 [0.2–1.0]
0.6 [0.2–1.6]
0.5 [0.3–1.0]

ref.
2.7 [1.4–5.2]

Adjusted risk
ratioa

0.7 [0.3–1.4]
ref.

0.5 [0.2–1.3]
0.8 [0.3–2.1]
ref.

ref.
0.3 [0.0-3.6]

ref.
2.9 [1.2–7.0]
4.9 [2.1–11.5]

0.7 [0.3–1.6]
1.1 [0.3–3.6]
ref.

0.5 [0.2–1.0]

2.5 [0.8-8.3]

0.3 [0.1–1.1]
0.5 [0.2–1.3]
0.6 [0.2–1.9]
0.4 [0.2–0.9]

ref.
2.4 [1.1–5.1]

a Logistic regression with age and gender and all variables with univariate P-values < 0.15; using indicator method for missing

values; statistical significant (P < 0.05) associations are in bold.



that reported in two randomised clinical trials. In our
study abstinence was determined by questioning
users by telephone. It is suggested that self-reporting
overestimates smoking cessation rates7. When this
overestimation were 30%, the remaining abstinence
rate of 18% is still high. 

A limitation of our study is the response rate for the
telephone interview, although based upon the char-
acteristics that were known from the non-responders,
these patients did not seem to be very different from
the respondents. We are therefore in the opinion that
this will not have strongly influenced our findings.

Another limitation of our study is that a proper
control group (e.g., NRT users) was lacking. In
designing our study we expected a much lower absti-
nence rate in daily practice compared to that report-
ed in clinical trials, given the inclusion of highly select-
ed patients in these trials and the use of other motiva-
tional measures besides bupropion, which are difficult
to establish in daily practice. 

The high success rate in this study might be
explained by the selection of motivated patients,
because self-payment was needed. An indicator for
some selection of motivated persons is the relative
high prevalence of male patients with private insur-
ance in the study. It would be  interesting to see
whether the high abstinence rate seen in our study
alters when the drug is reimbursed. Patients could
also be extra motivated because our study period
partly coincided with extra media attention in relation
with a ‘millennium attempt’ to have a record number
of people give up smoking. 

Selection of motivated patients could also explain
the fact that so many patients reported success in
spite of lack of counselling. Patients did not receive
the same support given in clinical trials with bupropi-
on. Only 17% of patients visited their physician more
than once after the prescription for bupropion.
Although manufacturer’s materials were used by 60%
of the interviewed patients, most patients did not use
this material extensively. A toll-free phone number
that was installed by the manufacturer was only used
by 13% of patients. 

It is interesting that most patients did not use
bupropion in accordance with the recommended
period of 7–9 weeks (90–120 tablets). Half of the
patients used less than 30 tablets, implying a period
of less than 2 weeks. Another 25% of patients used
the drug less than 7 weeks (no more than 90 tablets).
This high early discontinuation is only partly related
to adverse drug reactions. Adverse drug reactions
were not a determinant for unsuccessful smoking ces-
sation. Most patients who did not stop smoking suc-
cessfully also discontinued using bupropion.
Therefore, there is a clear association between the
number of tablets used and successful abstinence.

Apart from the number of tablets used we found
several other determinants, which were associated
with successful abstinence. Patients with private insur-
ance were twice as likely to succeed than patients
with National Health Service. An income threshold
determines type of insurance. Therefore, it seems like-
ly that these differences in insurance are a proxy of
differences in socio-economic status. Differences in
prevalence of smoking and successful abstinence
between different educational groups have been
described several times8–10.

Attention should be given to this phenomenon
since it will only widen existing social differences in
the total tobacco-related morbidity11.

It should also be mentioned that patients with pri-
vate insurance were already over-represented in this
study. Approximately 65% of the Dutch population
are in the National Health Service, while in this study
only 46.9% were in the National Health Service.

Another determinant that was associated with suc-
cessful abstinence was the absence of depression, pul-
monary or cardiovascular disease. This means that
patients who are in greatest need of smoking cessa-
tion have more difficulty in successful smoking cessa-
tion. This also implies that counselling is even more
important in those groups.

A recent study showed that the effectiveness of
NRT decreased after this therapy became available
over the counter (OTC). OTC availabilty might lead to
less counselling and decreased effectiveness12.

Patients who attempted to stop smoking more
than twice in the two years preceding the use of
bupropion had a lower success rate. This probably
means that this is a group of patients who also need
more attention.

Several other determinants, such as male gender,
prescription by a GP and more than two extra physi-
cian visits related to smoking cessation showed a ten-
dency for successful abstinence. A higher success-rate
in males is also reported in the literature. Women are
less likely than men to maintain long-term smoking
abstinence following an unaided quitting attempt13.
Worries about weight control could play a role in
women’s problems with smoking cessation14. 

Conclusion
The first users of bupropion showed a relative high
self-reported abstinence rate. We found several deter-
minants for successful abstinence. These determi-
nants indicate that patients who have the highest
need to stop smoking have the lowest success rates.
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