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SUMMARY

Purpose To study the use of antidepressants in children and adolescents in Dutch
general practice in 2001 and 2005 and to determine off-label prescribing.
Methods Data were obtained from the Netherlands Information Network of General
Practice (LINH) that comprised 97 practices in 2001 and 73 practices in 2005. General
practitioners (GPs) recorded prescriptions with their indication in the medical records of
the patients during one calendar year. We selected boys and girls aged 0–17 years
(n=83442 in 2001; n=62969 in 2005) and identified those who got prescribed
antidepressants (N06A). Prevalence of use, indications and percentage of off-label
prescriptions were compared between 2001 and 2005.
Results The prevalence of selective serotonin reuptake inhibitor (SSRI) use decreased
from 1.2 to 1.1 per 1000 children and adolescents between 2001 and 2005. The use of
tricyclic antidepressants (TCAs) and other antidepressants also decreased (0.8 to 0.7 and
0.3 to 0.2, respectively). TCAs were often prescribed for nocturnal enuresis, but in
patients aged 12–17 years hyperactivity was the leading indication in both years. GPs
continued to prescribe SSRIs for depression (about half of the prescriptions) after the
safety warnings, while venlafaxine prescribed for depression decreased in favour of
anxiety. Off-label prescribing of SSRIs increased from 16.7% to 34.4% and that of
venlafaxine from 22.2% to 58.3%. All SSRI and venlafaxine prescriptions were
unlicensed for age.
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Conclusions The decreased use of SSRIs and venlafaxine suggests an impact of the
safety warnings. A point of concern is the enlarged off-label prescribing and insight in the
underlying reasons and its appropriateness is needed.
INTRODUCTION
The number of children and adolescents receiving psychotropic drugs has increased in the US and
Europe during the last decade.1–4 Psychostimulants are most widely prescribed, followed by
benzodiazepines and antidepressants. Most antidepressants are not licensed for the treatment of
psychological problems and psychiatric disorders in patients under the age of 18 years and their
efficacy and safety are under debate.5 The concern about drug safety of psychotropic drugs has grown
after warnings about selective serotonin reuptake inhibitors (SSRIs) and the selective noradrenalin
reuptake inhibitor (SNRI) venlafaxine. Box 1 gives an overview of (national and international) safety
warnings in 2003 and 2004.6–11 Warnings of the Dutch registration authorities were also included,
because we used data from Dutch general practice in our study. The safety warnings are based on a
number of clinical trials that demonstrated an increased risk of adverse effects, including hostility and
suicidality, in children and adolescents with major depressive disorder after the use of these newer
antidepressants. Little data are available about the change in antidepressants thereafter.
Bennet et al.12 found a significant decrease in antidepressant use between 2001 and 2004 in the UK,
but it was remarkable that no downward trend was observed for SSRIs.12 In contrast, Kurian et al.13
reported that there was a small decline of new users of SSRIs in 2004 as compared to 2003 in the
US.13
[BOX]
The practice guidelines of the Dutch College of General Practitioners (NHG) advice GPs to refer
children with depression and anxiety to childpsychiatrists and leave the diagnosing and treatment to
them, but in daily practice GPs treat such cases themselves.14 In the Netherlands, only a few
antidepressants are licensed to prescribe under the age of 18 years for depression and anxiety
disorders.15 Furthermore, the tricyclic antidepressants (TCAs) imipramine and amitryptiline are
licensed to prescribe to children for nocturnal enuresis (bed-wetting). We expected that a substantial
part of the antidepressant prescriptions for children and adolescents is prescribed off-label in Dutch
general practice. Off-label prescribing refers to prescribing a drug outside the terms of its marketing
authorization such as prescribing for an unlicensed indication or age. An Australian study among
paediatricians and child psychiatrists reported that off-label use amounted to about 40% of the
physicians.16 Off-label prescribing of psychotropic drugs is also high among child psychiatrists in the
Netherlands and varied from 19% for antipsychotics to 71% for antidepressants.17 Precise data about
the indications for which GPs prescribe antidepressants to children and adolescents are not yet
available, but children and adolescents may receive antidepressants for clinically accepted off-label
indications mentioned in national guidelines. For these indications there is evidence of a good clinical
trial or of efficacy, but they are not approved by the marketing authorization.
Population based studies on off-label prescribing in children and adolescents have used dispending
data from pharmacists or claims data from insurance companies which do not provide the reason for
prescribing.
Therefore, the focus has mainly been on off-label prescribing for age. To determine more accurately
off-label prescribing for indications, information about the reason of prescribing is essential and could
be obtained by physician diagnoses in the medical record of patients.
The objective of the present study was the use of antidepressants in children and adolescents and the
indications for which they were prescribed in Dutch general practice. The prevalence of use was
compared between 2001 and 2005. We also studied changes in physician diagnosed indications of
antidepressants and determined the percentage of off-label prescriptions.
Finally, we explored the occurrence of clinically accepted off-label indications recommended in
national guidelines. Data were derived from the Netherlands Information Network of General Practice
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(LINH), which is a national representative database that provides medication prescriptions and the
physician diagnosed indications for which drugs are prescribed.18,19
METHODS
Study sample and data collection
We used data of the LINH collected in 2001 and 2005.18,19 The LINH database holds continuous data
on morbidity and prescribing about more than 350 000 listed patients. Patients were comparable to the
Dutch population with respect to age, gender and health insurance type. Participating GPs are spread
throughout the Netherlands and representative for all Dutch GPs. In 2001, 97 general practices,
enlisted 83 442 children between 0 and 17 year and provided data of sufficient quality. In 2005, there
were 73 participating practices with 62 969 children in which 56 practices participated in both years.
Prescription data were derived from the electronic medical records of the patients collected during one
calendar year. Each prescription was classified according to the Anatomical Therapeutic and Chemical
(ATC) Classification.
In addition, the prescription date and indication (complaint or disease) for which the drug was
prescribed were recorded. Complaints and diseases were diagnosed according to the International
Classification of Primary Care (ICPC).20 All children under the age of 18 years with at least one
antidepressant prescription (ATC codes beginning with N06A) during the one-year registration period
were identified and we selected both first prescriptions and repeats. Privacy of the participating
patients was guaranteed and according to the Dutch legislation.
Off-label prescribing
To determine whether or not a prescription was off-label for indication, we consulted the medicinal
products information of the Dutch registration authority.21 Information about clinically accepted offlabel indications was obtained from the Pharmaceutical Compass of the Dutch Health Care Insurance
Board and the electronic prescription system of the Dutch College of General Practitioners (NHG) that
is based on their national guidelines.22,23
Analysis
The prevalence of antidepressant use was calculated as the number of patients per 1000 children and
adolescents with at least one antidepressant prescription in one year. To study the indications for
which antidepressants were prescribed, we selected all prescriptions with a valid ICPC diagnostic
code.
Subsequently, antidepressants with at least 10 ICPC coded prescriptions per year were included in
the further analysis. Antidepressants that fulfilled these criteria were presented in Appendix A and
Appendix B presents the ICPC codes that are linked to the indications mentioned in Appendix A. Chisquare statistics were used to study the differences in the classes of antidepressants that GPs
prescribed in 2001 as compared to 2005. Logistic regression analysis was used to model the
differences of off-label prescribing for indication over time controlling for differences in age and
gender distribution and p values less than 0.05 were considered to be significant. Analyses were
performed using the statistical package SPSS (release 14.0).
RESULTS
Use of antidepressants
Table 1 presents the use of antidepressants among children and adolescents. In 2001, GPs prescribed
an antidepressant 732 times to 194 patients under the age of 18 years. In 2005, we found 458
prescriptions in 124 patients. Patients who used antidepressants received on average nearly four
prescriptions per year in 2001 as well as in 2005. GPs prescribed more often to girls than boys and the
majority of antidepressants were prescribed to children aged 12 years and older. GPs prescribed only a
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few times for patients under the age of 6 years in both years. The [table1] overall prevalence of
antidepressant use decreased from 2.3 per 1000 children and adolescents in 2001 to 2.0 per 1000
children and adolescents in 2005.
[TABLE 1]
Specifying to age group, we found a slight decrease in the prevalence in the age group 6–11 years
(1.3 in 2001 vs. 1.2 in 2005). The change in prevalence in the age group 12–17 years (5.6 in 2001 vs.
4.5 in 2005) turned out to be mainly responsible for the overall decrease in prevalence.
In both years, SSRIs were the most frequently prescribed antidepressants followed by TCAs and
other antidepressants (Table 2). GPs more often chose a SSRI in 2004 than in 2001: 69.9% versus
59.8% of all prescriptions (test statistics: x²=12.3, df =1, p<0.001). The overall percentage of TCA
prescriptions decreased (from 28.7% to 19.4%), as well as that of the other antidepressant
prescriptions (from 11.5% to 10.7%). In 2001, SSRIs were mainly prescribed to the age group12–17
years (Table 2), while TCAs were merely prescribed to the age group 6–11 years. In 2005, we also
found that SSRIs were mainly prescribed to the age group 12–17 years, but in the age group 6–11
years the number of SSRI and TCA prescriptions was similar. Table 2 also shows the changes in the
prevalence of users of the different classes of antidepressants. TCA use decreased from 0.8 per 1000
children and adolescents to 0.7 in 2005, SSRI use decreased from 1.2 to 1.1 per 1000 children and
adolescents and the use of other antidepressants decreased from 0.3 to 0.2 per 1000 children and
adolescents. The largest decrease in use was found for SSRIs and TCAs in adolescents.
Imipramine was the most frequently prescribed TCA in 2001 (48.6% of the TCA prescriptions) as
well as in 2005 (56.2% of the TCA prescriptions).
Paroxetine was the most frequently prescribed SSRI in 2001 (62.8% of the SSRI prescriptions),
while citalopram was the leading SSRI in 2005 (44.4% of the SSRI prescriptions). Among the other
antidepressants, venlafaxine was the most frequently prescribed drug in 2001 (53.6%) as well as in
2005 (59.2%).
Indications and off-label prescribing
There were 422 ICPC-coded prescriptions (57.7%) in 2001 and 279 ICPC-coded prescriptions
(60.9%) in 2005. Subsequently, we selected the prescriptions for antidepressants that were prescribed
at least 10 times in both years (see Appendix A for the selected antidepressants). This resulted in 354
antidepressant prescriptions in 2001 versus 255 prescriptions in 2005: 76 versus 61 TCA prescriptions,
251 versus 170 SSRI prescriptions and 27 versus 24 venlafaxine prescriptions.
TCAs
Table 3 presents the indications per type of antidepressant, by age group. Under the age of 12 years,
nearly all imipramine and amitryptiline prescriptions were for nocturnal enuresis in 2001 as well as in
2005.
In the age group 12–17 years, GPs still prescribed for nocturnal enuresis, but hyperactivity as the
other psychological problem (ICPC code P21) turned out to be the leading indication in both years. In
2001, tension headache (ICPC code N02) was the most frequent non-psychological indication and in
2005 this was a non-specific disease (ICPC code A99). In the total patient group, 52.6% of the
selected TCA prescriptions were off-label for indication in 2001 and this percentage decreased to
41.0% in 2005. Under the age of 12 years the percentage off-label prescriptions was rather low: 15.6%
in 2001 and 6.6% in 2004. In the highest age group the percentage of off-label prescriptions was
relatively high: 79.6% in 2001 and 74.2% in 2005. The likelihood to receive imipramine and
amitryptiline for off-label indications was not significantly lower in 2005 than in 2001. GPs did not
prescribe these antidepressants for the clinically accepted off-label indications neuropatic pain or
tobacco abuse in 2001, but they did a few times for neuropatic pain in 2005. From the prescriptions
with a licensed indication, one was prescribed off-label for age in 2001 and none in 2005. It should be
mentioned that clomipramine was a frequently prescribed TCA in 2001, besides imipramine.
Clomipramine was mainly prescribed for its labelled indication anxiety. However, in 2005 GPs no
longer chose this antidepressant for the treatment of anxiety under 18 years.
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[TABLE 2]
[TABLE 3]
SSRIs
In 2001, the majority of the selected SSRIs fluoxetine, citalopram, paroxetine, sertraline and
fluvoxamine were prescribed for depression and anxiety both under and above the age of 12 years
(Table 3). However, patients under the age of 12 years received SSRIs most often for anxiety, whereas
patients of 12 years and older received SSRIs most often for depression. In 2005 we found another
pattern. In the youngest age group, SSRIs were prescribed most often for depression, followed by
other psychological problems and psychiatric disorders. The indications of other psychological
problems and psychiatric disorders changed from mainly sleep disturbance (ICPC code P06) and
personality disorder (ICPC code P80) in 2001 to mainly hyperactivity and other worries about the
behaviour of the child (ICPC code P22) in 2005. In the older age group there was a shift between the
indications depression and anxiety: GPs prescribed less often for depression and more often for
anxiety in 2005 as compared to 2001. GPs also prescribed more often for other psychological
problems and we observed the same change in indications for other psychological disorders as in the
youngest age group.
Per year there were two SSRI prescriptions indicated for anorexia nervosa/bulimia, which is a
licensed indication of fluoxetine. A minority of all SSRI prescriptions (16.7%) was off-label for
indication in 2001. The percentage of off-label prescriptions in 2005 (34.4%) was more than two-fold
in 2001, indicating that GPs were more likely to prescribe SSRIs off-label for indication than in 2001.
This finding was significant (odds ratio (OR) 3.1, confidence interval (CI): 1.9–5.1, p<0.001) and
independent of age and gender. Separate analyses for the age groups, provided similar patterns. The
percentage off-label prescriptions between 2001 and 2005 in children aged 0–12 years increased from
28.6 to 45.5% and the percentage off-label prescriptions in adolescents aged 12–17 from 16.0% to
32.9%. SSRIs that were included in these analyses had no clinically accepted off-label indications.
Because none of the selected SSRIs were registered for children or adolescents, all SSRI prescriptions
were prescribed off-label for age.
Venlafaxine
Venlafaxine prescriptions had the following indications in 2001: depression (77.8%), sleep
disturbance (3.7%) and anorexia nervosa/bulimia (18.3%). In 2005, a different pattern was found:
depression (41.7%), anxiety (37.5%), drug abuse (ICPC code P19) (8.3%) and other indication
(12.5%). Venlafaxine was not prescribed to children under 12 years. In 2001, 22.2% of the
prescriptions were off-label, while in 2005 this percentage was 58.3%. Logistic regression analysis
demonstrated that GPs were indeed more likely to prescribe off-label in 2005 as compared to 2001
(OR=7.2 CI: 1.6–32.1, p<0.01) while controlling for differences in age and gender distributions
between the years. Anxiety is a clinically accepted off-label indication of venlafaxine. In 2001, GPs
did not prescribe venlafaxine for anxiety, whereas they did more than one-third of the time in 2005.
All venlafaxine prescriptions were prescribed under the licensed age of 18 years.
DISCUSSION
The findings of this study showed that the use and off-label prescribing of antidepressants in
children and adolescents changed in Dutch general practice between 2001 and 2005. The prevalence
of use decreased for all classes of antidepressants along the study period. The decreased SSRI and
venlafaxine use observed in 2005 suggests an impact of the safety warnings in 2003 and 2004. At least
this finding is in contrast to the world-wide growth of these newer antidepressants, but supports the
reported decline of new users of SSRIs in 2004 in the US.13 The prevalence of antidepressant use
among children and adolescents in general practice in the Netherlands is lower than that in the UK.12
Based on Dutch pharmacy dispending data including prescriptions from GPs, child-psychiatrists and
adolescents-psychiatrists,24 we estimated roughly that the prevalence of antidepressant use in Dutch
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general practice represents more than half of the total prevalence of antidepressant use in the Dutch
population under the age of 18 years. On an average, GPs prescribed annually about four prescriptions
for antidepressants per patient, indicating that they prescribed antidepressants for a prolonged period
of time in accordance with the Dutch national guidelines of general practice. A recent French study
reported a lower number of antidepressant prescriptions in adolescents in general practice.25 The use of
antidepressants under the age of 6 years was very low in both years in the Dutch general practice. This
finding is in line with the low prevalence of antidepressant use in children of age group 0–5 years in
France.26 In the case of TCAs, off-label prescribing did not change over time probably because TCAs
are on the market for a long time. Nocturnal enuresis was the first reason for prescribing TCAs under
the age of 12 years, while hyperactivity was above the age of 12 years.
Hyperactivity in the ICPC classification is used as a diagnostic code for attention deficit
hyperactivity disorder (ADHD). The NHG provides no guideline for ADHD. However, the guideline
of diagnosis and treatment of ADHD of the Dutch Association of Psychiatry discusses the possible
effectiveness of TCAs in children with ADHD. A remarkable finding was the change of SSRI
preference from paroxetine to citalopram in children and adolescents that could also be attributed to
these warnings. The first warning that was released in 2003 was against paroxetine. In the cases of
SSRIs and venlafaxine, there was a remarkable increase in off-label prescribing for indication between
2001 and 2005 which is a point of concern regarding drug safety. The most frequent off-label
indications of SSRIs were hyperactivity and worries about the behaviour of the child. It is unclear
whether GPs also used worries about the behaviour of the child as the diagnostic code for ADHD, but
this seems plausible. An additional analysis demonstrated that from the SSRIs mainly fluoxetine was
prescribed for the latter diagnosis. The effectiveness of fluoxetine in patients with ADHD has been
studied, but is still controversial.
The strong increase in off-label prescribing of venlafaxine could mainly be attributed to prescribing
for anxiety, which is a clinically accepted off-label indication anxiety. With the exception of
venlafaxine, GPs prescribed seldom for clinically accepted offlabel indications in children and
adolescents, while they did so for adult patients.27 Unfortunately, our data could not be compared with
the previous studies regarding off-label prescribing in general practice. Those studies included offlabel prescribing for age and dose, but not for indication due to the lack of indications.28–30 Therefore,
the data of this study are unique. The prescription data that we used were completed with the reason of
prescribing in contrast to dispending data of pharmacists or claims data. In our opinion, this provides a
more accurate and convincing basis for conclusions about off-label prescribing.
Besides off-label prescribing, this study highlights another aspect of drug safety in children and
adolescents that use antidepressants. GPs do not prescribe antidepressants on a regular base: in each
practice there were on an average two children who received antidepressants per year. The question
arises whether GPs have enough experience and expertise with these drugs to provide adequate care.
Cohen31 concluded recently that a SSRI prescription is still a second-line option in severe and
resistant forms of youth depression and that only specialists well trained in child and adolescent
psychiatry should prescribe SSRIs.31 It is unknown whether the GP was the initiator of the
antidepressant treatment or whether the GP repeated antidepressants that were initiated by the
specialist. Nevertheless, in both cases the GP was responsible for the treatment. A reason to prescribe
could be waiting lists for mental health and the expectation of GPs that antidepressants have the same
efficacy in children as in adults. It should be noted that off-label prescribing does not necessarily mean
inappropriate use. If there is an urgent medical reason and parents are informed properly, GPs are
allowed to prescribe off-label to children and adolescent. We recommend to collect information about
the appropriate and inappropriate off-label prescribing in future studies.
Potential limitations
About 60% of the antidepressant prescriptions in our analysis had a valid ICPC diagnostic code,
which could be explained by inaccuracy of GPs and technical shortcomings of the electronic
prescribing systems.
We do not assume that off-label prescribing was related to the missing or invalid ICPC codes, but if
this would have been the case off-label prescribing was underestimated. This study presents data that
were collected in general practice and does not include children and adolescents who were treated with
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antidepressants by psychiatrists or in psychiatric wards. These patients suffer from more severe
psychiatric disorder than the patients in general practice and there may be differences in the
indications for which antidepressants are prescribed and the amount of off-label prescriptions. Our
findings are based on first prescriptions and repeats, but we did not distinguish between drugs that
were initiated by the GP or initiated by the specialist and repeated by the GP. Nevertheless, in both
cases GPs are responsible for the prescribed drugs and the inherent safety risks.
CONCLUSIONS
The use of SSRIs and venlafaxine in children and adolescents decreased between 2001 and 2005 in
Dutch general practice. This finding suggests that safety warnings against the use of SSRIs and
venlafaxine under the age of 18 years have had an impact on their use in 2005 in Dutch general
practice.
[KEY POINT BOXE]
At least the observed decrease in antidepressant use is in contrast with the world-wide growth of the
use of newer antidepressants. Furthermore, the change of SSRI preference from paroxetine to
citalopram in children and adolescents could also be attributed to these warnings that in the first
instance were against paroxetine. To our knowledge, this is the first study to report the amount of offlabel prescribing of antidepressants in general practice based on physician- diagnosed indications. A
point of concern is the growing number of off-label prescriptions of SSRIs and venlafaxine in 2004 as
compared to 2001.
Furthermore, all SSRI and venlafaxine prescriptions were prescribed under the recommended age of
18 years. A promising finding was that GPs nearly never prescribed under the age of 6 years. More
insight in the reasons of off-label prescribing of antidepressants is needed to determine the
appropriateness and inappropriateness of off-label prescribing in general practice. GPs should at least
inform the parents properly in the case of off-label prescribing.
[APPENDIX A]
[APPENDIX B]
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