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Abstract

Purpose We assessed treatment duration with selective se-
rotonin reuptake inhibitors (SSRIs) among children and
adolescents and investigated the association between treat-
ment duration, age, sex, active ingredient, season of initia-
tion, and reimbursement rate.

Method Data on reimbursed SSRIs dispensed to children
and adolescents aged <18 years in noninstitutional settings
in Finland from 1999 to 2005 were extracted from the
National Prescription Register. The association between
treatment duration and explanatory factors was analyzed
using Cox proportional hazards models.

Results SSRIs were reimbursed for 3,710 (35.8%) male and
6,666 female (64.2%) patients from 1999 to 2004, of whom
3,853 (37.1%) received <100 days’ supply. Age <11 years
[adjusted hazard ratio (HR) 0.87; 95% confidence interval
(CI), 0.80—0.94] and 12—15 years (HR 0.89; 95% CI 0.84—
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0.93) was associated with longer treatment duration compared
with adolescents aged 1617 years. Shorter treatment duration
was associated with initiating treatment from September to
November compared with the other seasons. Recipients of a
higher reimbursement rate had longer treatment duration (HR
0.46, 95% CI 0.39-0.55) compared with those who received a
lower reimbursement rate. Shorter treatment duration was
weakly associated with use of fluvoxamine (HR 1.16; 95%
CI 1.03-1.30) compared with fluoxetine.

Conclusions Shorter treatment duration was less common
among younger children, when initiated from September to
November and among recipients of a higher reimburse-
ment rate.
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Introduction

The World Health Organization and European Medicines
Agency have highlighted the importance of conducting re-
search, including pharmacoepidemiological studies, specifical-
ly for children and adolescents [1, 2]. The safety and efficacy
of psychotropic drug use among children and adolescents has
attracted recent attention [3, 4]. Research into the role of
pharmacotherapy in the treatment of child and adolescent
depression has been identified as a particular priority. This is
due to drug safety concerns and the possible association
between untreated depression and impaired social skills, poor
academic performance, and developmental disorders [5].

Selective serotonin reuptake inhibitors (SSRI) are the most
widely used antidepressants among children and adolescents
[6-8]. They are prescribed for indications of depressive disor-
ders, anxiety, bulimia nervosa, obsessive compulsive disorder,
panic disorder, posttraumatic stress disorder, and social pho-
bias. However, few studies have assessed treatment duration
with SSRIs among children and adolescents. In Ireland, 58%
of children and adolescents aged <16 years were dispensed
only one antidepressant prescription in 2003 [9]. In the UK,
>60% of children and adolescents discontinued taking antide-
pressants within 2 months between 1992 and 2001 [10]. Older
age, female gender, and tricyclic antidepressant (TCA) use
were associated with early discontinuation. In younger
children, TCAs are often used for indications other than
depression, such as nocturnal enuresis. In a US Medicaid
population, 51% of 5- to 17-year-olds used <80% of their
prescribed antidepressants, with higher rates of adherence in
the first 3 months being associated with younger age, non-
Hispanic white ethnicity, use of other psychotropic drugs,
optimal provider contact, and adequate antidepressant dose
[11]. In Finland, 31% of children and adolescents aged
<20 years who received a reimbursed SSRI from 1999 to
2005 received only one prescription [12]. Among people
<26 years in Finland in 2007, 26% of males and 21% overall
collected only one antidepressant prescription [6].

Treatment guidelines provide varying or minimal advice
regarding optimum treatment duration with SSRIs among
children and adolescents. However, United States, UK, and
Finnish guidelines recommend that pharmacological treat-
ment of adolescent depression should continue for 6—
12 months [13—15]. This recommendation is supported by
evidence from observational studies conducted among
adults, suggesting patients who discontinue treatment
early have higher rates of relapse or recurrence [16—18].
However, more recent studies conducted among adults have
not reported an association between initial treatment duration
and the time to a second treatment episode [19, 20].
Nevertheless, rapid discontinuation of antidepressants has
been associated with earlier recurrence of depression and
panic disorder [21].
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Few studies have assessed factors associated with treat-
ment duration with SSRIs among children and adolescents.
This knowledge is important for clinicians, drug regulatory
bodies, and policymakers alike. The objectives of this study
were to assess treatment duration with SSRIs among all
children and adolescents in Finland who initiated treatment
between 1999 and 2004 and to investigate the association
between treatment duration and age, sex, active ingredient,
season of initiation, and reimbursement rate.

Materials and methods
Data sources

This was a national study using data from the Finnish
National Prescription Register [22], which keeps records
of all drugs reimbursed by the Social Insurance Institution
of Finland (SII). All 5.3-million Finnish residents living in
noninstitutional settings are covered by National Health
Insurance, which includes reimbursement for pharmaceuti-
cals. Antidepressants are eligible for either basic reimburse-
ment (42% of patient costs) or special reimbursement (100%
of the patient costs exceeding 1.50 euro) [23]. The register
includes records for between 91% and 99% of SSRI use in
noninstitutional settings in Finland from 1999 to 2005 [24]
(personal information from Hanna Koskinen and Tinna
Voipio). Data recorded in the register include each patient’s
birth date, gender, dispensing date of each prescription, and
number of dispensed packages. In Finland, up to 3-months’
supply of a drug can be reimbursed in a single dispensing.
There is a high concordance between self-reported psychotro-
pic use and psychotropic use among adolescents recorded in a
national prescription register [25]. Finnish Prescription Register
has been used previously to study nationwide psychotropic
drug use [12, 24, 26, 27]. All drugs in the register are coded
using the Anatomical Therapeutic Chemical (ATC) classifica-
tion system that is recommended by the World Health Organi-
zation [28]. Antidepressant drugs included in this study were all
SSRIs with the ATC code NO6AB (escitalopram, citalopram,
fluoxetine, sertraline, paroxetine, and fluvoxamine). In Finland,
SSRIs had largely replaced the use of TCAs by 1999, with an
overall annual consumption of 21.4 defined daily doses
(DDDs)/1,000 inhabitants per day for SSRIs compared with
4.5 DDDs/1,000 inhabitants/day for TCAs. Mianserin was the
only other antidepressant used in 1999, and it was used at a rate
of 1.4 DDDs/1,000 inhabitants per day [29].

Study population
The study population comprised all new users of SSRIs

aged <18 years between 1 January 1999 and 31 December
2004 and who were followed until 31 December 2005.
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Measures and definitions

A new user was defined as a person dispensed an SSRI who
had not collected a prescription for any SSRI in the previous
365 days. The date of initial purchase was defined as the
index date. The length of treatment was defined as the total
number of dispensed tablets, assuming a dose of one tablet
per day. The DDD was assumed to be the dose for liquid
dose forms. The basis of this assumption was that there is a
range of different drug strengths available in Finland, there-
by negating the need for dividing tablets or capsules, and
that the recommended daily dose of SSRI treatment is
similar for children, adolescents, and adults [13, 30]. The
discontinuation date was based on the period covered by the
last prescription. Treatment was considered discontinued if
there was a treatment-free gap of 210 days. SSRI antide-
pressants were analyzed as a group (ATC code NO6AB), and
switches between different SSRIs were considered as con-
tinuing therapy. Children and adolescents were categorized
into three groups based on their age at the index date: 0-11,
12—15, and 1617 years old. These categories were selected
because the Finnish Current Care Guidelines for Depression
recognize children aged >12 years as youths [15]. Antide-
pressant use among children and adolescents in Finland also
starts to increase among children aged 12—15 years [6]. The
final group was selected because it was assumed that
adolescents aged >16 years were postpuberty, and use of
antidepressants in Finland increases considerably among
adolescents aged >16 years [6]. The season of initiation
was categorized as summer (June—August), autumn
(September—November), winter (December—February),
or spring (March—May) based on the index date. We analysed
the number of children and adolescents who had treatment
durations <100 days. This was because reimbursed pack sizes
of SSRIs in Finland range from 10 to 100 tablets/capsules,
with approximately 13% of children and adolescents initiating
treatment with a pack size of 98 or 100 tablets/capsules
(unpublished data, the Social Insurance Institution of Finland).
The reimbursement rate was divided in two categories: <50%,
which covers all recipients in the Basic Refund Category, and
>50%, which covers all recipients in the Special Refund
Category, who experience psychoses and depressive disorders
with psychosis or mania.

Ethical considerations

Under Finnish law, ethics committee approval was not
required because only deidentified patient data were used.

Data analysis

Factors associated with treatment duration, studied as a
continuous variable, were investigated using Cox regression

models adjusted for baseline covariates. The association of
time-specific potential explanatory factors with discontinu-
ation was modeled separately for all successive periods from
the time of initiation, formed separately for each individual
based on the timing of discontinuation since initiation.
When studying treatment duration according to year of
initiation, the year 2003 was used as the reference. This
was because of the safety warnings and health advisories
about the use of SSRIs that were issued from that year
onward. Observations were censored when a child or
adolescent taking an SSRI turned 18 years or when the
end of the study period was reached, whichever came
first. Sensitivity analyses for different treatment-free gaps of
60-270 days were performed.

Results

In total, 10,376 children and adolescents initiated an SSRI
from 1999 to 2004, 35.8% of whom were boys. There were
between 1,200 and 1,974 new users each year (Table 1);
53.5% of users were aged 16—17 years. The overall annual
proportion of Finnish children and adolescents <18 years
who initiated an SSRI in 1999 was 0.10%. The overall
annual proportion of Finnish children and adolescents who
initiated an SSRI from 2000 to 2004 ranged from 0.15% to
0.18%.

Of all the users who initiated an SSRI during the study
period, 37.1% had treatment durations of <100 days
(Table 1). The mean length of treatment was 267 days and
median 161 days in all children and adolescents. In children
and adolescents who continued treatment >100 days,
mean length was 394 and median 300 days. Citalopram
or fluoxetine were the two most frequently initiated
SSRIs over the study period (36.8% and 24.5%, respec-
tively). However, initiation of citalopram decreased and
of escitalopram increased over the study period (Table 2). The
initiation of SSRI treatment with fluoxetine increased
rapidly in 2004, whereas the opposite was true for
paroxetine. Autumn was the period of greatest initiating
activity, with 29.6% of SSRIs initiated from September
through November.

During the study period 2,023 (19.5%) children or ado-
lescents restarted their treatment after discontinuing for at
least 7 months. During the first drug treatment episode,
1,078 (10.4%) children or adolescents switched SSRIs. In
adjusted analyses, age <11 years [hazard ratio (HR) 0.87;
95% confidence interval (CI), 0.80-0.94] and age 12—
15 years (HR 0.89; 95% CI 0.84-0.93) was associated with
longer treatment duration compared with age 16-17 years
(Table 3). Treatment duration was shorter among children
and adolescents who initiated treatment from September to
November compared with the other seasons. Users of
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Table 1 Demographic and drug use characteristics of children and
adolescents initiating a selective serotonin reuptake inhibitor from
1999 to 2004( n=10,376) (210 days gap)

Number Percent
Gender
Boys 3,710 35.8
Girls 6,666 64.2
Age groups, years
0-11 1,039 10.0
12-15 3,785 36.5
16-17 5,552 53.5
Treatment duration in days
0-100 3,853 37.1
101-200 1,997 19.2
201-300 1,271 12.2
301-400 967 9.3
401- 2,288 22.1
Drug
Citalopram 3,815 36.8
Fluoxetine 2,547 24.5
Sertraline 1,501 14.5
Paroxetine 1,554 15.0
Escitalopram 518 5.0
Fluvoxamine 441 43
Starting season
June—August 1,945 18.7
September—November 3,075 29.6
December—February 2,820 27.2
March—May 2,536 24.4
Starting year
1999 1,200 11.6
2000 1,871 18.0
2001 1,696 16.3
2002 1,908 18.4
2003 1,974 19.0
2004 1,727 16.6
Reimbursement
<50% 10,138 97.7
>50% 238 2.3
Restarting
Yes 2,023 19.5
No 8,353 80.5

fluvoxamine (HR 1.16; 95% CI 1.03—1.30) were associated
with shorter treatment duration compared with users of
fluoxetine. Treatment discontinuation was inversely as-
sociated with receipt of special reimbursement of 100%
(HR 0.46, 95% CI 0.39-0.55) compared with nonreceipt
of special reimbursement. Gender was not associated
with treatment duration.

@ Springer

Discussion

This is the first national study to investigate treatment
duration among children and adolescents dispensed SSRIs.
The main finding was that more than one third of children
and adolescents had treatment durations of<100 days.
Longer treatment duration was observed among younger
children, when treatment was initiated in seasons other than
September through November and among recipients of a
higher reimbursement rate. There may be several reasons
why younger children had longer treatment durations. First,
a greater proportion of younger children may have been
prescribed SSRIs for disorders other than depression. These
other disorders may have required shorter durations of SSRI
treatment than depression does. Second, physicians may
have had a higher threshold for prescribing SSRIs to youn-
ger children and, therefore, these children may have been
experiencing more severe disorders than older children and
adolescents. Third, shorter treatment periods may have been
associated with nonadherence; younger children’s parents
may have been more involved in administration and super-
vision of their child’s drug therapy. Previous research sug-
gests that parental involvement in drug taking predicts better
adherence and disease control among children and adoles-
cents [31-33]. Younger children may have been monitored
and followed up more closely, which has been shown to
increase adherence [11]. More than 70% of psychopharma-
ceutical treatment for Finnish children aged <16 years is
initiated by specialist physicians, whereas 59% is initiated
by specialist physicians for adolescents aged 16-20 years
[6]. In Finland, recipients of specialist secondary health care
are routinely prompted to attend follow-up visits. However,
adolescents receiving treatment in the primary care system
may have been less likely to receive unsolicited follow-up.

Children and adolescents who were recipients of a higher
reimbursement rate had longer treatment durations. There
are several possible reasons for this finding. First, the Finnish
reimbursement system provides higher reimbursement to
children and adolescents with psychoses and depressive dis-
orders with psychosis or mania. Thus, eligibility for higher
reimbursement indicates more severe illness. A meta-analysis
has demonstrated a positive association between adherence to
drug therapy and physician-rated but not parent-rated illness
severity [34]. However, nonadherence to drug therapy is often
considered poor among adults with lack of symptom relief and
due to the nature of depression [35]. Second, SSRIs may have
been discontinued due to the high cost of ongoing treatment.
Cost-related nonadherence is common among adults with
depression or poor mental health [36-38]. However, all
Finnish residents are entitled to receive at least 42%
basic reimbursement for the costs of prescription drugs,
including antidepressants, from the SII. The extent of
cost-related nonadherence has not been widely studied
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Table 2 Annual prevalence of selective serotonin reuptake inhibitor initiation among children and adolescents in Finland from 1999 to 2004

Drug 1999 2000 2001 2002 2003 2004
n % n % n % n % n % n %

Escitalopram 0 0.0 0 0.0 0 0.0 0 0.0 145 73 373 21.6
Fluvoxamine 64 53 103 55 85 5.0 90 4.2 64 3.2 45 2.6
Paroxetine 66 55 217 11.6 316 18.6 461 24.2 380 19.3 114 6.6
Sertraline 136 11.3 218 11.7 221 13.0 314 16.5 337 17.1 275 15.9
Citalopram 538 44.8 788 42.1 684 40.3 693 36.3 742 37.6 370 21.4
Fluoxetine 396 33.0 545 29.1 390 23.0 360 18.9 306 15.5 550 31.8
Total 1,200 100.0 1,871 100.0 1,696 100.0 1,908 100.0 1,974 100.0 1,727 100

in Finland. Further research is needed to investigate the
generalizability of these findings, including to countries
with income-related rather than disease-related provision
of drug subsidies.

Children and adolescents who commenced treatment dur-
ing the autumn months (September to November) exhibited
shorter treatment durations. In central Finland, the length of

day varies from 5 h in December to 19 h in June [39]. The
winter months are characterized by long periods of darkness
and cold temperatures. Previous research has identified a
high prevalence of transient seasonal affective disorder dur-
ing October—February in Nordic countries both in adults and
in adolescents [40—43]. It is possible that children and
adolescents who initiated treatment during September to

Table 3 Hazard ratios® for shorter selective serotonin reuptake inhibitor use

Unadjusted Adjusted
HR 95% CI HR 95% CI
Age 0-11 0.87 0.80-0.93 0.87 0.80-0.94
12-15 0.89 0.85-0.93 0.89 0.84-0.93
16-17 1 (ref) - 1 (ref) -
Gender Male 0.96 0.92-1.01 0.99 0.94-1.04
Female 1 (ref) - 1 (ref) -
Starting year 1999 1.13 1.05-1.23 1.13 1.04-1.23
2000 0.98 0.91-1.06 0.98 0.91-1.05
2001 1.00 0.93-1.08 1.00 0.93-1.08
2002 0.98 0.91-1.06 0.98 0.91-1.06
2003 1 (ref) - 1 (ref) -
2004 1.04 0.97-1.12 1.05 0.97-1.13
Drug Escitalopram 1.10 0.98-1.23 1.03 0.91-1.17
Fluoxetine 1 (ref) - 1 (ref) -
Fluvoxamine 1.15 1.03-1.29 1.16 1.03-1.30
Paroxetine 1.02 0.95-1.10 1.03 0.95-1.11
Sertraline 1.02 0.95-1.11 1.03 0.96-1.11
Citalopram 1.01 0.96-1.07 1.02 0.97-1.09
Starting season September-November 1 (ref) - 1 (ref) -
December—February 0.91 0.86-0.97 0.91 0.86-0.97
March—-May 0.89 0.83-0.94 .88 0.83-0.94
June—August 0.87 0.81-0.92 0.87 0.81-0.93
Reimbursement
>50% vs. <50% 0.46 0.39-0.55 0.46 0.39-0.55

 Adjusted for all variables in the table. Risk of early discontinuation is increased when the HR is >1 and decreased when HR is <1
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November had a milder form of depressive symptoms than
those who initiated during the other seasons. Further
research is required to investigate the generalizability
of these findings.

There was a weak association between shorter treatment
duration and initiation of fluvoxamine compared with fluox-
etine. This may reflect the use of this active ingredient for
indications other than depression, including anxiety disorders.
However, there were <100 children and adolescents who
initiated fluvoxamine and, hence, this finding should
be interpreted cautiously. The possible differences in
adherence and persistence between active ingredients
remain an important topic for future research.

Whereas research into SSRI treatment duration and discon-
tinuation among children and adolescents is scarce, research
suggests that more than half of adults who discontinue taking
SSRIs in The Netherlands do not inform their physician about
stopping drug use [44]. More than 60% of adults in Japan who
discontinued taking an SSRI did not inform their physician
[45]. Nonpersistence may be linked to both adverse reactions
and fear of adverse reactions [44]. It is important that clini-
cians are aware of the risk of discontinuation so that they can
implement strategies to minimize premature discontinuation.
A positive intent to continue treatment before initiating an
antidepressant drug is associated with greater symptom
improvement in adults [46].

Study strengths and limitations

The Finnish National Prescription Register provided a com-
plete record of all SSRI prescriptions reimbursed for all chil-
dren and adolescents in noninstitutional settings in Finland.
However, a corresponding limitation was that the register did
not include records of SSRIs supplied or dispensed to children
and adolescents in institutional care. In 2004, 7% of all whole-
sale consumption of SSRIs in Finland was in institutional
settings [47]. A small percentage of children and adolescents
may have entered institutional care during the follow-up

period, resulting in apparent treatment discontinuation.
Another reason for apparent treatment discontinuation may
be switching to nonpharmacological therapies or serotonin
and noradrenaline reuptake inhibitors (SNRIs), which were
not included in this study. SNRIs are not indicated for children
and adolescents in Finland, but they are occasionally used
nevertheless [6]. The register did not include antidepressants
that were purchased without reimbursement. However, all
Finnish residents were eligible to receive drug subsidies and
so dispensing without reimbursement was likely to be rare.
Another limitation is that we had no access to information
about diagnosis, dose, or disease severity. Thus, we were not
able to adjust the results according to these parameters. Data
used in our study was for the period 1999-2005. The use of
antidepressants among people aged 14-26 years increased
during and following our study period [6]. This increase has
been partly due to the increased prescription of newer anti-
depressants, although SSRIs remain the most widely used.
Unlike in many other countries, overall prescribing of SSRIs
did not decline in Finland following the safety warnings and
health advisories issued in 2003 [12]. The fundamental
reimbursement system for antidepressants has not changed
since our study was conducted.

An advantage of using register-based data was that it was
not subject to recall bias [48]. However, not all reimbursed
drugs were necessarily taken by the children and adoles-
cents. Our definition of treatment duration was based on the
number of dispensed tablets/capsules, and this may have
resulted in treatment duration being overestimated in our
analyses. Similarly, treatment duration may have been
underestimated if children or adolescents halved tablets or
overestimated if the prescribed daily dose was two or more
tablets/capsules per day.

We investigated the treatment duration by varying the
treatment-free gaps from 60 to 270 days to define treatment
discontinuation (Tables 4 and 5). The number of discontinua-
tions and mean and median duration varied, as expected, with
duration being longer when using longer gaps. However,

Table 5 Durations and discontinuations of selective serotonin reuptake inhibitor use from sensitivity analyses, n=10376

Gap length in days Discontinuations Censored 7 (%) Mean duration, Median Minimum Maximum
n (%) days (SD) duration, days duration, days duration, days
270 7,531 (72.6) 2845 (27.4) 278.8 (304.3) 169 10 2,482
240 7,624 (73.5) 2752 (26.5) 274.0 (299.8) 166 10 2,482
210 7,736 (74.6) 2640 (25.4) 266.9 (293.7) 161 10 2,482
180 7,838 (75.5) 2538 (24.5) 258.6 (286.7) 156 10 2,482
150 7,966 (76.8) 2410 (23.2) 249.4 (2717.5) 150.5 10 2,482
120 8,132 (78.4) 2244 (21.6) 237.0 (264.2) 142 10 2,482
90 8,326 (80.2) 2050 (19.8) 221.4 (248.3) 132 10 2,445
60 8,620 (83.1) 1756 (16.9) 198.6 (224.4) 122 10 2,445

SD standard deviation
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factors associated with treatment duration in the Cox propor-
tional hazards model remained largely the same when con-
ducting these sensitivity analyses. Both winter and autumn
treatment initiations were associated with shorter treatment
duration when using shorter treatment gaps to define discon-
tinuation. The associations between lower age and longer
treatment duration were weaker when using shorter gaps to
define treatment discontinuation. When using the shortest gap
to define treatment discontinuation (60 days), there was no
longer a significant association between age 0 and 11 years
and longer treatment duration. Additional studies are needed
to explore factors associated with treatment duration in
subsamples of SSRI users with diagnoses that may
require shorter-term treatment (for example, specific
phobias). An interesting topic for further research would
be to explore whether provision of nonpharmacological
therapy is associated with duration of pharmacological
treatment. In order to include information about diagnoses and
disease severity, further qualitative research or research using
health administration databases that include clinical data are
required. Given that studies about the clinical significance of
treatment duration are rare, the clinical significance of the
statistically significant associations identified in our study
remain uncertain. Nevertheless, the associations identified in
our study emphasize important areas for future research.

Conclusion

More than one third of children and adolescents had SSRI
treatment episodes <100 days. Longer treatment duration
was observed among younger children, when treatment
was initiated in other seasons than September through
November, and among recipients of a higher reimbursement
rate. Clinicians should be aware of the high rates of possible
premature treatment discontinuation.
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