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Rates of Anomalous Bupropion Prescriptions  
in Ontario, Canada

ABSTRACT
PURPOSE Reports of bupropion misuse have increased since it was first reported 
in 2002. The purpose of this study was to explore trends in bupropion prescrib-
ing suggestive of misuse or diversion in Ontario, Canada.

METHODS A serial cross-sectional study was conducted of Ontarians aged 
younger than 65 years who received prescriptions under Ontario’s public drug 
program from April 1, 2000, to March 31, 2013. We determined the number 
of potentially inappropriate prescriptions in each quarter, defined as early refills 
dispensed within 50% of the duration of the preceding prescription, as well as 
potentially duplicitous prescriptions, defined as similarly early refills originating 
from a different prescriber and different pharmacy. We replicated these analyses 
for citalopram and sertraline, antidepressants not known to be prone to abuse.

RESULTS We identified 1,780,802 prescriptions for bupropion, 3,402,462 for 
citalopram, and 1,775,285 for sertraline. Rates of early refills for bupropion 
declined during the study from 4.8% to 3.1%. In the final quarter, rates of early 
refills for bupropion were more common than for citalopram (3.1% vs 2.2%) 
(P <.001) but not for sertraline (3.1% vs 2.9%) (P = .16). Potentially duplicitous 
prescriptions for bupropion increased dramatically, from <0.05% of all prescrip-
tions in early 2000 to 0.47% in early 2013 and by the final quarter were more 
common than both citalopram (0.11%) and sertraline (0.12%) (P <.001). 

CONCLUSIONS Although no marked differences were seen for early refills of 
bupropion relative to its comparators, potentially duplicitous prescriptions have 
increased dramatically in Ontario, suggesting growing misuse of the drug.

Ann Fam Med 2015;13:343-346. doi: 10.1370/afm.1818.

INTRODUCTION

Bupropion is a drug widely prescribed for the treatment of depression 
and as an adjunct for smoking cessation. It is thought to work by 
inhibiting neuronal reuptake of dopamine and norepinephrine in the 

central nervous system. Although the drug was initially thought to confer 
no risk of addiction,1,2 reports of bupropion misuse have grown since the 
phenomenon was first reported in 2002.3

People who misuse bupropion sometimes characterize its effects as a 
cocaine-like high. Bupropion can be misused by ingestion, nasal insufflation, 
or intravenous injection, although the latter often produces extensive local tis-
sue necrosis.4-9 Reports of seizures following bupropion misuse have also been 
documented.10,11 In May 2013, the Chief Coroner for Ontario issued a public 
health alert following 6 deaths involving bupropion insufflation or injection.12

There are no large-scale data on the prevalence of bupropion misuse in 
the general population. In light of increasing reports of bupropion misuse, 
we explored prescribing trends of bupropion in Ontario, Canada.

METHODS
We conducted a population-based study of all publicly funded prescriptions 
for bupropion, citalopram, and sertraline dispensed between April 1, 2000, 
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and March 31, 2013. We used the Ontario Public Drug 
Benefit Program database, which contains prescription 
information for patients receiving social assistance at the 
time their prescriptions were filled. This database has 
an error rate of less than 1%.13 We excluded prescrip-
tions dispensed to residents in long-term care homes 
and those aged 65 years and older. In Ontario, persons 
younger than 65 years are eligible for public drug cover-
age if they receive social assistance, have high prescrip-
tion drug costs in relation to their net household income, 
live in long-term care, are disabled, or receive home care. 

Definitions of Anomalous Prescribing
The analyses included all prescriptions for at least 7 
days’ duration for citalopram, sertraline, or bupropion. 
In the primary analysis, we defined early refills as those 
filled within 50% of the duration of the preceding 
prescription for the same drug in the same person. If 
multiple prescriptions for the same drug at different 
doses were dispensed on the same day, we did not con-
sider them anomalous if they originated from the same 
prescriber and pharmacy.

Because early refills are often legitimate, we 
conducted a sensitivity analysis of prescriptions we 
deemed more likely to have been filled for purposes of 
misuse or diversion. These potentially duplicitous pre-
scriptions were refilled prematurely according to the 
definition above but also originated from a prescriber 
and a pharmacy different from the immediately pre-
ceding prescription. Prescriptions with missing phar-
macy or prescriber identification were excluded.

All analyses were conducted at the prescription 
level. Consequently, if a patient had prescriptions for 
each of citalopram, bupropion, and sertraline, these 
were included and analyzed independently.

Statistical Analysis
We calculated the number and proportion of early 
refills and potentially duplicitous prescriptions for the 
study drugs in each quarter. Data were plotted and 
trends were compared visually. We used generalized 
estimating equations to compare rates among the 3 
drugs in the first and last quarters of the study period 
while accounting for prescription clustering at the 
patient level using SAS 9.3 (SAS Institute). All analyses 
were performed at the Institute for Clinical Evaluative 
Sciences (http://www.ices.on.ca).

This project was approved by the Research Ethics 
Board of Sunnybrook Health Sciences Centre, Toronto.

RESULTS
We studied 1,780,802 prescriptions for bupropion, 
3,402,462 prescriptions for citalopram, and 1,775,285 

prescriptions for sertraline during the 13-year study 
period.

Early refills decreased slightly during the study 
for all 3 drugs (Figure 1). Early refills for bupropion 
declined from 4.8% of all prescriptions in early 2000 
to 3.1% by early 2013. Similarly, early refills for cita-
lopram decreased from 5.2% to 2.2%, whereas early 
refills of sertraline decreased from 4.3% to 2.9%. In 
the final quarter, rates of early refills for bupropion 
were significantly more common than for citalopram 
(3.1% vs 2.2%; P <.001) but not for sertraline (3.1% vs 
2.9%; P = .16). In the secondary analysis, there were 
pronounced differences between bupropion and the 
2 comparator drugs (Figure 2). Potentially duplici-
tous prescriptions for bupropion increased from less 
than 0.05% in early 2000 to 0.47% in early 2013. In 
contrast, potentially duplicitous refills for citalopram 
decreased from 0.25% to 0.11%, potentially duplici-
tous refills for sertraline also decreased from 0.15% 
to 0.12%. By the final quarter duplicitous prescrip-
tions for bupropion (0.47%) were significantly more 
common than both citalopram (0.11%) and sertraline 
(0.12%) (P <.001).

DISCUSSION
Using population data, we documented a marked 
increase in the number of potentially duplicitous pre-
scriptions for bupropion after 2008. During the final 
year of the study, we identified 1,502 potentially duplic-
itous prescriptions for bupropion. With an average of 
32 tablets per prescription, this amount corresponds 
to approximately 48,000 tablets potentially subject to 
misuse in our study sample. These findings suggest a 
troubling phenomenon that bupropion prescriptions are 
being used recreationally at an increasing rate.

Early refills of all 3 study drugs declined during the 
study period. Several factors may explain this decline. 
For the past decade, the adoption of electronic medi-
cal records by family physicians has been financially 
supported in Ontario.14 With increased automation 
in prescribing, physicians may be better equipped 
to determine when refills are issued early. Moreover, 
there has been a widespread transition in Ontario from 
fee-for-service remuneration to capitation for family 
physicians.15 Physicians working in capitation systems 
see their patients less frequently than those in fee-for-
service practices.16 Fewer overall visits to physicians 
may result in the issuance of fewer prescriptions, some 
of which might otherwise have been characterized as 
early refills in our analysis. Finally, in August 2011 the 
Food and Drug Administration warned of QT interval 
prolongation associated with citalopram, which cor-
related with a sharp decrease in the number of pre-
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Figure 1. Early refills for bupropion, sertraline, and citalopram, by quarter.
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Note: Prescriptions dispensed within 50% of the days’ supply of preceding prescription. Prescriptions for fewer than 7 days of drug use were excluded.

Figure 2. Potentially duplicitous prescriptions for bupropion, sertraline, and citalopram, by quarter.
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Note: Prescriptions dispensed within 50% of the days’ supply of the preceding prescription and originating from both a different physician and different pharmacy. 
Prescriptions for fewer than 7 days of drug use were excluded.
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scriptions of citalopram, as well as the number of early 
refills for that drug.17

Some limitations of our study merit emphasis. Defin-
ing prescriptions as inappropriate using claims data is 
an imperfect exercise, and we may have misclassified 
some appropriate prescriptions. Possible misclassification 
applies equally, however, to bupropion, sertraline and 
citalopram. For our secondary analysis, we purposefully 
used a stricter definition to address this issue. Second, 
our findings are limited to publicly funded prescrip-
tions among social assistance recipients and may not be 
generalizable to the entire population. Many individuals 
with substance use disorders are reliant on the Ontario 
Drug Benefit Program, however, which accounts for 
approximately 43% of all prescription drug expenditures 
in Ontario.18 Consequently, although we identified a 
large proportion of anomalous bupropion prescriptions 
in the province, the total number is necessarily higher.

Unlike citalopram and sertraline, bupropion is indi-
cated for the treatment of smoking cessation, and it 
has been used off-label for the treatment of attention 
deficit hyperactivity disorder (ADHD). If patients with 
ADHD require a greater number of legitimate early 
refills than patients with depression, some of relative 
increase in anomalous prescribing seen with bupropion 
may be due to differences in patient characteristics.

We did not find differences in early refills between 
the 3 drugs; however, we did find a marked rise in the 
number of potentially duplicitous prescriptions for 
bupropion. These findings are consistent with growing 
reports of bupropion misuse. Physicians and pharma-
cists should be aware of the potential for bupropion 
misuse, particularly in patients prone to substance use 
disorders or those who display unusual drug-seeking 
behaviors. Adding questions about misuse of bupro-
pion to population-based drug use surveys could help 
determine the extent of the problem.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/13/4/343.
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