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Objectives: Expenditures on antidepressants in Canada are rapidly in-
creasing; yet few studies have analyzed the characteristics of antide-
pressant users. This study investigated the prevalence and incidence
of antidepressant use in British Columbia over eight years. Methods:
Antidepressant utilization and demographic data were assessed for
the population of British Columbia from 1996 to 2004. Prescription
claims were identified within the PharmaNet database for serotonin
reuptake inhibitors (SSRI), tricyclics, monoamine oxidase inhibitors,
bupropion (categorized separately for smoking cessation), and “nov-
el” antidepressants, such as venlafaxine. Incident utilization (dis-
pensed “first” antidepressant after two years without an antidepres-
sant claim) and prevalent utilization were analyzed. All cohort mem-
bers were required to have continuous registration with British Co-
lumbia medical services for at least two years before the first antide-
pressant claim. Resulis: Prevalence of antidepressant use doubled,
from 34 to 72 users per 1,000 population, between 1996 and 2004. The
prevalence of particular classes of antidepressants also changed over
time. Prevalence of novel antidepressants and SSRIs increased, al-
though incidence of SSRIs decreased. Prevalent and incident use of
bupropion for smoking cessation peaked in 1999 but then declined.
Quarterly incident antidepressant use increased in 1998 and 1999 (6.5
and 11.3 users per 1,000) but decreased through 2004 (4.2 users per
1,000). Those aged 20 to 44 years and those aged 45 to 64 years
showed the greatest peak in incident antidepressant use. A socioeco-
nomic gradient in prescribing was observed. Conclusions: Prevalent
antidepressant use has increased dramatically since 1996. By contrast,
incident use increased from 1998 to 1999 but then decreased through
2004. Many complex factors likely contribute to antidepressant pre-
scribing patterns. (Psychiatric Services 58:79-84, 2007)

Dr. Raymond is affiliated with the Department of Pharmaceutical Services, Health Sci-
ences Centre Hospital, Winnipeg, Manitoba. At the time of writing, she was also with the
Centre for Health Services and Policy Research, University of British Columbia, Van-
couver, with which the other authors are affiliated. Send correspondence to Dr. Raymond
at the Health Sciences Centre Hospital, MS189-820 Sherbrook St., Winnipeg, Manitoba,
Canada R3A IR9 (e-mail: craymond@exchange.hsc.mb.ca).  Preliminary results of this
study were presented at the Canadian Psychiatric Association Conference, held Novem-
ber 3 to 6, 2005, in Vancouver.

PSYCHIATRIC SERVICES ¢ ps.psychiatryonline.org ¢ January 2007 Vol. 58 No. 1

ntidepressants comprise the
Afourth largest therapeutic cat-

egory of global pharmaceuti-
cal sales, accounting for more than
$20 billion in sales in 2004 (U.S. dol-
lars) (1). Studies have shown that the
prevalence of antidepressant use in
North American and European popu-
lations generally has increased over
time (2-14). Such studies typically
qualify the volume of prescriptions or
the type of drugs received by popula-
tions (3-14), often using standardized
dose measures (such as the World
Health Organization’s Defined Daily
Dose) to gauge population preva-
lence (2,7,9-11). Relatively few stud-
ies have used patient-specific defini-
tions to measure population-level
prevalence (4-6,8,10-12) or assessed
both incident and prevalent antide-
pressant users (4,11,12).

As expenditures for antidepres-
sants continue to increase with time,
driven by increases in prescription
volume consumed by populations,
analyses of both prevalent and inci-
dent users will improve our under-
standing of utilization and appropri-
ateness. Information about the char-
acterization of new users is especial-
ly important in understanding
changes in the burden of depression
(however severe) and predicting fu-
ture utilization trends. Moreover,
detailed descriptions of population
drug use will serve as a background
for future studies of effectiveness.
The objectives of this study were to
investigate both the prevalence and
incidence of antidepressant use
across age and socioeconomic strata
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Figure 1
Prevalence of antidepressant use in British Columbia from 1996 to 2004, by age
group?
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as well as by drug class in British Co-
lumbia, Canada, by using a compre-
hensive and population-based pre-
scription drug database.

Methods

This study employed a population-
based, person-specific data set that
contained prescription dispensation
records and demographic informa-
tion for approximately 4.1 million res-
idents living in British Columbia from
1996 to 2004 (calendar years). Data
describing prescription drug utiliza-
tion were extracted from the British
Columbia PharmaNet system. Phar-
maNet is a computer network linking
all pharmacies in the province.
Provincial law requires that informa-
tion from every prescription dis-
pensed at retail pharmacies for resi-
dents living in the community or
within long-term care facilities must
be entered into this database. Infor-
mation extracted for this study in-
cluded the following fields: date,
anonymized patient identifier, drug
quality, and drug identifier.

Drug identifiers were then linked
to the World Health Organization’s
Anatomical Therapeutic Chemical
(ATC) classification codes. Antide-
pressants were divided into five class-
es according to ATC codes as follows:
tricyclic antidepressants (NOGAA:
amitriptyline, amoxapine, clomipra-
mine, desipramine, doxepin, imipra-
mine, maprotiline, nortriptyline, pro-
triptyline, and trimipramine), selec-
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tive serotonin reuptake inhibitors
(SSRIs) (NOBAB: citalopram, fluoxe-
tine, fluvoxamine, paroxetine, and
sertraline), novel agents (NOGAX: ne-
fazodone, trazodone, tryptophan,
mirtazapine, venlafaxine, and bupro-
pion), monoamine oxidase inhibitors
(MAOIs) (NOBAG and NOGAF: mo-
clobemide, phenelzine, and tranyl-
cypromine), and bupropion for smok-
ing cessation (NO7BA02). Escitalo-
pram was not marketed in Canada at
the time of this analysis.

Anonymized patient identifiers
were linked to population registries to
obtain sociodemographic information
and relevant population denomina-
tors. The study cohort consisted of
every resident eligible for the provin-
cially administered, universal public
health insurance (British Columbia
Medical Services Plan). This excludes
First Nations people (indigenous
people), veterans, and Royal Canadi-
an Mounted Police (total excluded:
4% of the population). Sociodemo-
graphic information included age,
sex, and a measure of socioeconomic
status. The measure of socioeconom-
ic status used was the median census-
reported income for households with-
in the neighborhood of a given resi-
dent. The population was divided into
quintiles ranging from those living in
the lowest-income neighborhoods to
those living in the highest-income
neighborhoods.

For 1996 through 2004 we calculat-
ed the quarterly prevalence of antide-

pressant use per 1,000 inhabitants,
stratified by age, socioeconomic sta-
tus, and drug class. Prevalent antide-
pressant users were individuals who
filled at least one prescription for an
antidepressant in the given quarter.
Individuals filling prescriptions for
more than one type of antidepressant
(for example, fluoxetine and venlafax-
ine) within a given quarter were
counted as one user of each type of
antidepressant. Denominators in-
cluded all individuals in the study co-
hort during the period of interest,
stratified by age and socioeconomic
status as necessary.

For 1996 through 2004 we calcu-
lated the quarterly incidence of anti-
depressant use per 1,000 inhabitants,
stratified by age, sex, socioeconomic
status, and drug class. Incident anti-
depressant users were individuals
who resided within the province for
at least 275 days of each of two years
before filling their first-ever pre-
scription for an antidepressant. The
two-year residency requirement en-
sured that “incident users” were resi-
dents of British Columbia who had
not previously filled an antidepres-
sant prescription for at least a two-
year period. Denominators for the
incidence calculation included all in-
dividuals who satisfied an equivalent
residency requirement—had resided
in the province for at least 275 days
of each of two years before the year
of interest.

Time-series analysis was utilized to
assess trends in incident and preva-
lent antidepressant use. Autocorrela-
tion in the error term was assessed
and the optimal model selected. One
p value was reported per model, with
significant (p<.05) models indicating
a significant change in use with time.
All analyses were conducted in SAS
version 8.0 using SAS/ETS. The Uni-
versity of British Columbia Behav-
ioural Research Ethics Board ap-
proved this study.

Results

Prevalence

As shown in Figure 1, between 1996
and 2004, quarterly period preva-
lence of antidepressant use increased
from 34.8 to 71.6 per 1,000 popula-
tion. Although prevalence of antide-
pressant use generally increased with
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Table 1

Age and sex distribution of incident antidepressant users who filled first antidepressant prescriptions in British Columbia,

Canada, from 1998-2004

Age

0-9 10-19 20-44 45-64 65-84 =85 Total
Users N % N % N % N % N % N % N %
Female 1,557 31.8 26,138 61.9 147979 60.5 102,142 56.1 53,488 60.8 9,736 69.7 341,040 592
Male 3,337 682 16,122 38.1 96,617 39.5 79,998 439 34508 392 4236 30.3 234818 40.8
Total 4,894 8 42,260 73 244596 425 182,140 31.6 87,996 153 13,972 2.4 575,858 100.0

age (p<.05 for all age groups), preva-
lence was higher among residents
aged 45 to 64 than among residents
aged 65 to 84 from 1999 onward.
Prevalence increased between the
first quarter of 1996 and the last quar-
ter of 2004 for all age groups but did
so at different rates. Among adults, it
increased by 58% for residents older
than 85 years (from 75.1 to 118.4 per
1,000 population), by 80% for resi-
dents aged 65 to 84 years (55.9 to
100.8 per 1,000 population), by 95%
for residents aged 45 to 64 years (56.5
to 110.4 per 1,000 population), and
by 93% for residents aged 20 to 44
(34.9 to 67.2 per 1,000 population).
Prevalence among the pediatric age
group (19 years or younger) increased
from 4.5 per 1,000 in the beginning of
1996, to a maximum of 10.7 per 1,000
at the end of 2003, and then declined
to 9.1 per 1,000 by the end of 2004.
The total change in prevalence
among the pediatric group was 102%.

When analyzed by socioeconomic
status, all groups demonstrated in-
creased prevalent use with time
(p<.05 for all socioeconomic strata).
A socioeconomic gradient was ob-
served in prevalent antidepressant
use, with a tendency for lower socioe-
conomic status groups to have higher
prevalence of exposure. The lowest
income quintile demonstrated the
greatest prevalence of antidepressant
use both at the beginning and end of
the study period (46.5 and 87.0 per
1,000) and the two highest income
quintiles, the least antidepressant use
(30.2 and 32.6 per 1,000 at the first
quarter and 63.9 and 64.0 per 1,000 at
the last quarter for the fourth and
fifth income quintiles, respectively).
[A figure showing the prevalence of

antidepressant use by socioeconomic
status is available as an online supple-
ment at ps.psychiatryonline.org.]
Analysis of antidepressant use by
drug class over time revealed a
changing practice pattern. The novel
group of antidepressants demonstrat-
ed the greatest increase in preva-
lence over time. In early 1996 the
relative proportions of all the preva-
lent antidepressant wusers (N=
131,586) was 47% (61,999 persons)
for SSRIs, 37% (48,401 persons) for
tricyclic antidepressants, and 13%
(17,198 persons) for novel agents,
and in late 2004 that pattern of
prevalent users (N=287,391) had
shifted to 48% (137,157 persons) for
SSRIs, 17% (49,025 persons) for tri-
cyclic antidepressants, and 33%
(94,739 persons) for novel agents.
The prevalence of use of the novel
group of antidepressants increased
from 4.5 to 23.6 per 1,000 population
between early 1996 and late 2004
(p<.05). Use of SSRIs also increased
throughout the study period, from
16.4 to 34.2 per 1,000 (p<.05). Use of
tricyclic antidepressants was constant
over the study period, 12.8 and 12.2
per 1,000 at the first and last quarters
(p<.05). The prevalence of MAOI
use decreased from 1.1 to .3 per
1,000 during the study period (p<
.05). Finally, although not used as an
antidepressant, bupropion for smok-
ing cessation was included separately
in the analysis. At first Canadian
launch, in the third quarter of 1998,
this drug was widely and rapidly
adopted, among 2.76 per 1,000 British
Columbians. Population prevalence
peaked in the first quarter of 1999 (7.1
per 1,000) and declined over time to
1.3 per 1,000 at the end of 2004, al-
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though this finding was not signifi-
cant. [A figure showing the preva-
lence of antidepressant use by drug
class is available as an online supple-
ment at ps.psychiatryon line.org.]

Incidence

As shown in Table 1, between 1998
and 2004 a total of 575,858 individu-
als who met our inclusion criteria
filled first prescriptions for antide-
pressants. The quarterly incidence of
antidepressant use increased dramat-
ically from 6.5 per 1,000 at the begin-
ning of 1998 to peak at 11.3 per 1,000
at the beginning of 1999. This was fol-
lowed by a decline to 4.2 per 1,000 by
the end of 2004 (Figure 2). All adult
age groups (groups consisting of
those older than 19 years) displayed a
similar pattern of incident use over
time, with a peak in early 1999 and a
gradual decrease to the end of the
study period. Residents aged from 20
to 64 years displayed the most pro-
nounced peak in incident antidepres-
sant use in 1999 (p<.05 for all adult
age groups). Pediatric residents (19
years or younger) displayed different
patterns of incident use compared
with adults. The lowest quarterly inci-
dent use of antidepressants was
among residents younger than nine
years, with .9 users per 1,000 popula—
tion in the first quarter of 1998 and .4
users per 1,000 in the fourth quarter
of 2004 (p<.05). Quarterly incident
antidepressant use among residents
aged ten to 19 years was much higher
and declined slightly over the same
period (from 3.2 to 2.7 per 1,000, al-
though this finding was not signifi-
cant). Incident antidepressant use
among females increased from 8.0
per 1,000 at the beginning of the
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Figure 2
Incident antidepressant use in British Columbia from 1998 to 2004 by age
group?
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* All age groups except for the 10-19 age group had a significant change in use with time.

study to peak at the beginning of 1999
at 12.4 per 1,000 and declined to 4.8
per 1,000 at the end of 2004. At the
same time points, the incidence of an-
tidepressant prescribing for males
was 4.9, 10.1, and 3.6 per 1,000.

We observed a socioeconomic gra-
dient in incident antidepressant pre-
scribing, with the lowest income
quintile demonstrating the highest in-
cidence of use (7.8 versus 5.5 per
1,000 at the beginning of the study,
12.8 versus 9.6 per 1,000 at the first
quarter of 1999, and 4.4 versus 4.1
per 1,000 at the end of the study for
the first and fifth quintiles, respec-
tively) (p<.05 for all socioeconomic
strata). Incident bupropion use in-
creased dramatically in early 1999
(from 2.4 per 1,000 at market launch
in the third quarter of 1998, peaking
at 5.2 per 1,000 in the first quarter of
1999) and then gradually declined
though the end of 2004 (p<.05). [A
figure showing the incidence of anti-
depressant use by socioeconomic sta-
tus is available as an online supple-
ment at ps.psychiatryonline.org. ]

Except for late 1998 and early
1999, when bupropion for smoking
cessation incidence was greatest, inci-
dent SSRI prescribing was consis-
tently highest, although the quarterly
incidence declined through the study
period from 3.3 to 1.6 per 1,000
(p<.05). The quarterly incidence of
tricyclic antidepressant use also de-
creased from 2.3 to 1.1 per 1,000
(p<.03). Conversely, the quarterly in-
cidence of novel agents increased
over time from .8 to 1.2 per 1,000
(p<.03). [A figure showing the inci-
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dence of antidepressant use by drug
class is available as an online supple-
ment at ps.psychiatryonline.org.]

Discussion
Utilizing a comprehensive, popula-
tion-based prescription drug database
containing data on all prescriptions
filled in British Columbia, we ob-
served an increase in prevalent anti-
depressant use from 1996 to 2004.
Like others who evaluated the nature
of drug use within the class of antide-
pressants, we observed that the in-
crease in prevalence of antidepres-
sant use over time was largely associ-
ated with a shift from tricyclic antide-
pressants to SSRIs and novel agents
(2,3,5,7,9,15,16). By 2004, overall,
7.2% of the entire population of
British Columbia had filled a pre-
scription  for an antidepressant.
Trends in prevalent antidepressant
use among British Columbians were
not mirrored by trends in incident an-
tidepressant use. There was an up-
ward trend in new antidepressant use
in early 1999, accounted for by new
prescriptions for bupropion for smok-
ing cessation, but overall, incident an-
tidepressant use declined over time.
This suggests that the trajectory of in-
creasing prevalence in antidepressant
use over time could have been much
greater by 2004, had antidepressant
initiation continued at 1999 rates.
Several possible explanations for
the increase in prevalent users over
time include the expansion of thera-
peutic indications for antidepressants
to include conditions such as anxiety
disorders (17,18), neuropathic pain

(19), smoking cessation (20), and pre-
menstrual dysphoric disorder (21), as
well as continued or expanding off-la-
bel use for sleep, migraines, and fi-
bromyalgia (22). Patients and practi-
tioners may be influenced by direct-
to-consumer advertising of antide-
pressants (23). Another possibility
could be that duration of depression
and treatment of depression are in-
creasing with time (24,25). There
may be increased clinician awareness
and adherence to the growing evi-
dence base that recommends contin-
ued antidepressant use for severe or
recurrent depression (26,27). The im-
proved tolerability of newer antide-
pressants marketed throughout the
1990s may have increased patient
willingness to take and persist with
therapy or increased prescriber will-
ingness to utilize such therapies for
more medically complex patients at
extremes of age (6,28,29).

The increase in incident antide-
pressant use observed in late 1999
corresponded with the launch of
bupropion for smoking cessation in
Canada (30); however, this phenome-
non was short-lived, and incident an-
tidepressant use declined throughout
the study period. Perhaps the ob-
served decline in new use of antide-
pressants after 1999 represents a sat-
uration effect—those who would
have been started on an antidepres-
sant had already been started, thus
creating a declining incidence. Sever-
al events may have contributed to the
decline in incident antidepressant use
over time, including the withdrawal
of nefazodone resulting from hepato-
toxicity (31), public concern about
dependence, withdrawal and discon-
tinuation syndromes (32), and self-
harm behavior associated with antide-
pressants (33).

Persistence with therapy may fur-
ther contribute to the different pat-
terns observed between prevalent
and incident antidepressant use. The
prevalent users included all users
who had been taking an antidepres-
sant before the quarter of interest, as
well as incident users for that quar-
ter. Although it is known that adher-
ence to antidepressants is poor
(34,35), this study suggests that a
large proportion of antidepressant
users are occasional or intermittent
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users for long periods of time. Age
could further contribute to the dif-
ferent patterns of use, as persistence
with medications generally increases
with age (34), as do the number of
(nondepressive) indications for anti-
depressant prescribing (36).

Our findings are consistent with
those of other recent Canadian stud-
ies that assessed antidepressant
prevalence (5,6,37-39). In a recent
study, Beck and colleagues (37) found
that in 2002, 5.8% of Canadians aged
15 years and older who responded to
the Canadian Community Health
Survey (CCHS) self-reported the use
of antidepressant drugs for any indi-
cation in the past 12 months; over the
same period, our data show 6.1% to
6.3% of British Columbians of all ages
filled a prescription for an antidepres-
sant. Our results are similar to those
of Mamdani and colleagues (5), who
observed that 10.9% of Ontario sen-
iors had filled a prescription for an
antidepressant by the end of 2002; at
this time point we observed that 9.4%
of British Columbians aged 65 to 85
years and 11.1% of those older than
85 years filled an antidepressant pre-
scription. In Manitoba, Fransoo and
colleagues (38) observed that 6.5% of
Manitobans—8.6% of females and
4.5% of males—filled at least two
prescriptions for antidepressants in
2003 through 2004 (age adjusted to
reflect the population of Manitoba).
In 1996-1997 through 1998-1999,
4.3% of Manitobans filled at least two
prescriptions for antidepressants (age
and sex adjusted) (39); this preva-
lence increased to 5.5% in 1999-2000
through 20002001 (39).

Although incident use of antide-
pressants was higher among middle-
aged populations, prevalent use in-
creased with age. We observed that
the greatest prevalent use was among
those older than 85 years and the
greatest peak in incident use oc-
curred among those aged 20 to 64
years. It is possible that the use of
bupropion for smoking cessation ex-
plains these patterns of use. Several
authors have examined the use of an-
tidepressants by age groups and have
found increasing use with increasing
age (8,9,11,12,36,40), an increase in
use through middle age (ages 46 to 65
years) with a decline among patients

older than 65 years (15,37), or a de-
cline in use among patients older than
85 years (41). Variability in study du-
ration, study year, and age categories
likely accounts for the variability in
age patterns of antidepressant use.
Our findings are consistent with those
of the only other Canadian study that
looked at antidepressant use by age
categories, although the study exam-
ined only a single time point (37).

We observed a socioeconomic gra-
dient in antidepressant prescribing,
in which those with the lowest so-
cioeconomic status had a greater in-
cidence and prevalence of antide-
pressant utilization, compared with
those with the highest socioeconom-
ic status, consistent with that ob-
served with 2002 CCHS data (37)
and with the expectation that those
with lower socioeconomic status
would have a greater burden of dis-
ease (42,43). However, others did
not observe a clear socioeconomic
gradient in prevalent antidepressant
use (38).

Our analysis is subject to several
limitations. First, the definition of
incident antidepressant users may
misclassify individuals as incident
users if they had previously used and
discontinued an antidepressant more
than two years before the incident
prescription. It may also miss indi-
viduals who used only samples given
to them by physicians because that
information does not appear in the
PharmaNet data. Second, studies
that utilize prescription drug data-
bases assess only prescriptions that
were filled, not prescriptions that
were written.

Conclusions

We have shown that prevalence of an-
tidepressant use in an entire popula-
tion has increased dramatically from
1996 to 2004, whereas incidence in-
creased from 1998 to 1999 but then
decreased through 2004. Many com-
plex factors likely contribute to pre-
scribing patterns of antidepressants in
populations. Future studies could uti-
lize the British Columbia prescription
drug data to observe patterns of per-
sistence with antidepressants in order
to further explain the differences ob-
served between prevalent and inci-
dent users.
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