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Antidepressants

Antidepressants for the treatment of depression have been on the market since the 1950s.
Two specific classes were introduced: the monoamine-oxidase inhibitor iproniazide which
is chemically related to isoniazide and which was first developed as a tuberculostatic drug
but proved also to have antidepressant properties, and tricyclic antidepressants (TCAs) [1].
The pills were considered ‘miracle cures’ and revolutionized the treatment of depressive
symptoms [1, 2]. However, it was not until the introduction of selective serotonin reuptake
inhibitors (SSRIs) in the late 80’s that antidepressants became so immensely popular [1,
3]. Older antidepressants caused serious adverse drug reactions and posed a potential
risk for overdose, whereas SSRIs selectively target the neurotransmitter serotonin which
is associated with fewer types of adverse drug reactions [4]. From then on, antidepressant
drug use increased exponentially over the years [3, 5]. Recently, it was estimated that almost
1 million persons in the Netherlands were prescribed an antidepressant in 2013 [6]. This
is approximately 5.8% of the total Dutch population. Although some antidepressants may
have been prescribed for other indications [e.g. pain], concerns have been raised regarding
the high prevalence of antidepressant drug prescribing and its off-label use [7, 8]. It was
proposed that antidepressants might be prescribed too easily for off-label indications or
mild depressive symptoms, while effectiveness is not always proven and antidepressants
are not free of risks [7-11].

Elderly population

Especially in a specific population such as the elderly, antidepressants should potentially
be prescribed with more care. Elderly are underrepresented in clinical trials, therefore it is
difficult to predict the effectiveness and prevalence or severity of adverse drug reactions
in the older population in daily practice [12, 13]. The trial population is younger, healthier
and psychologically different [14]. Ageing conforms to physiological changes which alter
pharmacokinetic mechanisms. This may increase the risk of drug toxicity and adverse drug
reactions [13]. Besides, the context of treatment is different in the elderly population. They
often have multiple comorbidities which require drug treatment [15], while on the other
hand subsequent polypharmacy increases the risk of drug-drug interactions and adverse
drug reactions [16]. Moreover, off-label indications, non-adherence or early discontinuation
of treatment are common in daily practice and should also be taken into account [9, 17, 18].
Thus, studies in real-life settings are needed to investigate the safety of antidepressants in
the specific population of elderly.
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Rotterdam Study and Integrated Primary Care Information project

Studies in this thesis were embedded in the prospective population-based Rotterdam Study
cohort, or data were retrieved from the Integrated Primary Care Information (IPCl) project,
respectively. First, the Rotterdam Study is situated in Ommoord, a suburb of Rotterdam, and
consists of 14,926 participants all aged 45 years or older [19, 20]. Follow-up examinations
are conducted every 4-5 years. Medication dispensing data is available on a daily basis, and
major morbidity and mortality are continuously monitored since 1990 onwards. Second, the
IPCI project is an observational dynamic database which contains electronic medical records
from general practitioners [21, 22], comprising approximately 1.5 million individuals in the
Netherlands. These records are de-identified and contain data on diagnoses, laboratory
findings, hospitalizations, discharge letters, and drug prescriptions.

Aim and outline of the thesis

In this thesis, we had two main aims: 1) to study the characteristics of antidepressant use
in clinical practice 2) to study the unintended effects of antidepressant treatment in clinical
practice in an ageing population.

In chapter 2, we aimed to characterize antidepressant use in the general older Dutch
population in clinical practice. In chapter 2.1 and 2.2, we reported the prevalence and
incidence of antidepressant use over a 15- and 20-year period in the Netherlands and in
the Rotterdam area, respectively. Besides, indications for treatment and persistence to
treatment are also briefly discussed, but are covered in more detail in consecutive chapters.
In chapter 2.3, we assessed all possible indications for antidepressant treatment based on
self-report, while we studied persistence and adherence to antidepressant treatment in
chapter 2.4.

In chapter 3, we aimed to assess potential unintended effects related to antidepressant
treatment. In previous studies, antidepressants with a high potential to inhibit serotonin
reuptake (mostly SSRIs) were associated with an increased risk of clinical bleedings [23, 24].
Antidepressants have never been studied in association with subclinical microbleeds, which
are highly prevalent in the general population and have been linked to larger intracerebral
hemorrhages [25, 26]. In chapter 3.1 and 3.2, we studied the association between use
of antidepressants, categorized by their affinity for the serotonin transporter, and the
presence of, or incident occurrence of, cerebral microbleeds defined on MRI. Moreover, in
chapter 3.3, we studied the association between use of SSRIs and sleep quality assessed
with a questionnaire. SSRIs have a positive effect on subjective sleep in clinically-depressed
populations; however, the possible relief in depressive symptoms is an important and time-
varying confounding factor. Studies in healthy individuals are inconsistent and evidence
for an association between SSRIs and better sleep in daily practice is lacking [27-30].
Furthermore, a well-known adverse drug reaction is SSRI-induced hyponatremia, with an
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occurrence ranging between 0.06 and 40% [31]. However, the underlying mechanism of
antidepressant-induced hyponatremia is still under debate, and the less extensively studied
TCAs or other antidepressants also seem to be associated with hyponatremia but to a lesser
extent [31, 32]. Therefore, in chapter 3.4, we assessed the association between use of all
antidepressants and the occurrence of hyponatremia based on electronic medical records
from general practitioners. Finally, in chapter 3.5, we focused on the association between
use of SSRIs and change in bone mineral density. SSRIs are assumed to play a role in bone
metabolism via the modulation of serotonin levels [33]. However, so far, longitudinal studies
showed conflicting results and had limited longitudinal exposure information [34-36].

The contributions of all authors to the chapters within this thesis are specified in Table
1. To conclude, we discuss the most important results of the studies presented in this
thesis in chapter 4. Furthermore, we will discuss methodological considerations and future
perspectives for upcoming research. A summary of the main results can be found in chapter
5.
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Abstract

Background: In middle-aged and older patients in whom antidepressant use increased
in last decades, patterns of use might be of concern. The objective of this study was to
investigate the patterns of prevalence, incidence and duration of antidepressant use in an
ageing population.

Methods: All participants (aged > 45 years) from the population-based Rotterdam Study
were followed from January 1st 1991 until death, loss to follow-up, or end of the study
period (December 31st 2011). Antidepressant drug dispensing, based on pharmacy records,
were subdivided into tricyclic antidepressants (TCAs), selective serotonin reuptake inhibitors
(SSRIs) and other antidepressants. One-year prevalence, 5-year incidence and duration of
antidepressant use were calculated.

Results: Yearly prevalence of antidepressant use increased from 3.9% in 1991 to 8.3%
of the population in 2011. The increase in SSRI use was 5.8-fold, whereas use of other
antidepressants doubled and TCA use remained stable over time. Incidence of all
antidepressants decreased from 19.2 to 15.1 per 1,000 person-years between 1992 and
2011. The duration of a first treatment episode increased over time.

Conclusion: Despite the increase in prevalence of antidepressant use over time, incidence
did not, which is most likely explained by a longer treatment duration and recurrent episodes.
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Introduction

During the last decades, the number of antidepressant drug prescriptions has increased in
the Western countries [1-6], especially in elderly populations [4-7]. Given these rising trends,
concerns are raised on the justification of antidepressant drug use [8-11]. Antidepressant
drugs are not risk free, especially the elderly have an increased risk of drug-drug interactions
and adverse drug reactions [12, 13]. Regularly, it is suggested that the rise of antidepressant
drug use may indicate that the threshold to prescribe antidepressants has been lowered.
Also, antidepressant drug prescriptions are prescribed to a broader range of patients
without psychiatric diagnosis [3, 5, 14, 15]. Especially, an excessive rise in the total number
of selective serotonin reuptake inhibitor (SSRI) prescriptions was observed [4-6]. Compared
to tricyclic antidepressants (TCAs), SSRIs might be prescribed more easily and are taken for
longer periods, since they have a milder adverse effect profile, a lower risk of toxicity and
do not require monitoring of plasma levels [4, 6]. In contrast to the increasing number of
prescriptions, recent studies of adult populations in Western countries showed a declining
or constant rate of incident antidepressant users over the years after 2000. These trends
were observed for all age categories [4, 5, 16]. However, before the year 2000, incident use
of SSRIs still increased in the Netherlands [2]. Similar to other Western countries, dispensing
trends and the number of antidepressant users also showed a steep increase during the last
decades in the Netherlands [6, 17, 18]. Immediately after the introduction of SSRIs on the
market in the 1980s, SSRIs were increasingly prescribed. Especially in the elderly, SSRIs are
more desirable as first choice of treatment, considering the anticholinergic characteristics
of TCAs [12, 19].

Recent utilization studies, which combine multiple utilization characteristics, are missing
in the middle-aged and elderly. To understand the rising trends of antidepressant drug
use, more utilization characteristics are needed besides dispensing trends. Therefore,
the objective of our study was to investigate antidepressant drug utilization (incidence,
prevalence and duration of antidepressant drug use) within a population-based cohort of
middle-aged and elderly over a 21-year period from 1991 through 2011.

Methods

Setting

The Rotterdam Study is a prospective population-based cohort in which incidence and
risk factors of diseases in an ageing population are investigated. From 1990 to 1993, all
inhabitants aged 55 years or over in the Ommoord district in the city of Rotterdam in
the Netherlands, were invited to participate in the Rotterdam Study |. The response rate
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was 78%, including a total of 7,983 participants. Moreover, in 2000 and 2006 extended
cohorts were enrolled. All inhabitants of Ommoord, aged 45 years of age and older and not
already previously enrolled were invited to participate. A total of 6,943 participants were
additionally included (response rate 66%). Informed consent was signed by all participants;
including permission for retrieval of medical records and use of pharmacy data. The medical
ethics committee of the Erasmus Medical Center, Rotterdam, the Netherlands, approved
the study. After baseline measurements, follow-up examinations were conducted every
4-5 years including interviews and an extensive set of examinations. Furthermore, fully
computerized pharmacy records from the pharmacies in the Ommoord district continuously
monitored pharmacy records from January 1st 1991 onwards. All information is available in
a computerized format on a day-to-day basis. This includes the date of dispensing, the total
number of drug units per dispensing, the dispensed daily number of units, the product name
of the drugs and the Anatomical Therapeutic Chemical code (ATC). Detailed information on
design, objectives and methods of the Rotterdam Study has been described elsewhere [20,
21].

Study population

For our study population, we included participants who were in the Rotterdam study
after January 1st 1991, as fully automated pharmacy data was available since that date.
All participants were followed until death, loss to follow-up or end of the study period
(December 31st, 2011). Participants who were followed in a calendar year contributed to the
denominator of the prevalence analyses. For the incidence analysis, follow-up started 1 year
after entering our study to ensure that participants were incident users. Follow-up was until
death, loss to follow-up, end of study period, or incident antidepressant use. Antidepressant
drug users in the first year and prevalent users were censored and did not contribute to the
person-years for the incidence analysis. Participants could only become an incident user
once. After their first dispensing, they were censored for incidence analysis. Denominators
of the incidence calculations were person-years of participants who were included in
the follow-up, and were not excluded based on the previous requirements. However, in
additional analyses, participants could also become recurrent incident antidepressant drug
users and were then still at risk after incident antidepressant drug use.

Outcome definitions

Dispensings with ATC-codes NO6AA (TCA), NO6AB (SSRI) or NO6AF/NO6AG/NO6AX (other)
were defined as antidepressant drug dispensing. The dispensing lengths were calculated in
days by dividing the number of units issued per prescription by the dispensed daily number
of units. Corresponding daily doses were expressed as the daily numbers of standardized
defined daily doses (DDD). To describe the dispensing patterns of antidepressant drugs we
calculated the prevalence, incidence rate and duration of use over the calendar years.
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Prevalence of antidepressant drug use was defined as the number of antidepressant
users with at least one dispensing in one year per total number of participants present in
that year. In case of switching between antidepressant drug classes within one calendar year,
a participant was counted only once for the overall prevalence, whereas the antidepressant
drug user could contribute to other antidepressants drug classes within a year. Moreover,
we also defined the prevalence of more adequate antidepressant drug use, to exclude
single-filling antidepressant drug users. We took as cut-off at least four antidepressant drug
prescriptions within a year interval.

The incidence rate indicates the number of incident users within a 5-year interval
divided by the total person-years at risk during those 5 years. Moreover, the duration of
use of the first episode was calculated for the incident users who had a follow-up of at
least two years at start of treatment. Duration was defined as the number of days from
the date of the first antidepressant drug prescription until end of the drug episode. A gap
of 90 days was allowed between the dispensings. When this gap of 90 days was exceeded,
discontinuation of treatment was assumed. Moreover, we determined whether participants
started antidepressant drug treatment again after at least 90 days after discontinuation of
antidepressant therapy. If they initiated treatment again after 90 days, these participants
were considered recurrent users and this would represent re-initiation of treatment [22].
Incidence rates for these recurrent users were the number of (recurrent) incident users
within a 5-year interval divided by the total person-years at risk during those 5 years.

Co-factors

Age and sex were studied as potential determinants of prevalent and incident use of the
different antidepressant drug classes. Age was used as categorical variable. Age categories
were based on the ranking of age for the different calendar years, with similar group sizes.
They were categorized into four age groups: 45-64, 65-71, 72—77, and > 78 years of age.

Data analysis

Incident rates over the calendar years (1992—-2011) were studied for specific trends when
split by age categories, sex, and type of antidepressant (TCA/SSRI/other). Incidence rates
were shown in categories of 5 years. Similar trends were studied for the prevalence of
(adequate) antidepressant drug use from 1991 until 2011. Moreover, incidence rates with
recurrent users were calculated and incidence proportions were calculated for the different
antidepressant drug classes. Proportions were calculated as percentage of the total number
of incident users per 5 years. Finally, cox proportional hazard regression models were used
to study calendar year (1992-2011) and type of antidepressant as potential determinants
of discontinuation of treatment. Discontinuation of treatment was the outcome of interest
and indicated (preliminary) discontinuation of treatment.
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Results

Study population characteristics

The total study population of the Rotterdam Study comprised 14,926 participants with an
average age of 65.5 years (SD 10.5) at baseline of whom 59.1% were female (Table 1). In
total, 89,622 antidepressant drug prescriptions were dispensed by the pharmacies during
follow-up. A total of 1,905 incident users were observed during the 113,308 years of follow-
up. The average starting dose was 0.79 DDDs (SD 0.31) for SSRIs, 0.31 DDDs (SD 0.22) for
TCAs and 0.64 DDDs (SD 0.66) for other antidepressants.

Table 1. Characteristics of the study population.

Study population

(N=14,926)
Age (years)

Mean (SD) 65.5 (10.5)
Sex (% female) 8,823 (59.1)
Total number of antidepressant drug prescriptions® 89,622
Total follow-up (years) 113,308
Follow-up (years)®

Mean (SD) 9.6 (6.0)
Number of incident users® 1,905
Start dose incident users (PDD/DDD ratio)

Mean (SD)

TCA 0.31(0.22)
SSRI 0.79 (0.31)
Other 0.64 (0.66)

2Total of number of antidepressant drug prescriptions after 01-01-1991. ® After 01-01-1992, after the exclusion criteria.
Abbreviations: SD=standard deviation, PDD = prescribed daily dose, DDD = defined daily dose, TCA = tricyclic antidepressant,
SSRI = selective serotonin reuptake inhibitor.

Prevalence

There was a 2.1-fold increase in the annual prevalence of overall antidepressant use from
3.9% in 1991 to 8.3% in 2011. This increase was also observed if analyses were performed
stratified by sex (women 2.1-fold, men 2.3-fold). Women had on average a higher 1-year
prevalence of antidepressant drug use over the calendar years than men, 7.9% (SD 2.0) versus
4.3% (SD 1.0), respectively. The prevalence of ‘adequate antidepressant drug treatment’
showed a steeper increase (2.4-fold), from 2.1% in 1991 to 5.1% in 2011. Figure 1 illustrates
the 1-year prevalence over the calendar years stratified by the type of antidepressant. The
largest increase was seen for SSRI use, with a 5.8-fold increase between 1991 and 2011. The
same, but less pronounced, increase was observed for the other antidepressants (2.1-fold);
while prevalent use of TCAs remained relatively stable. Amitriptyline (24.6%) and paroxetine
(25.9%) are the most commonly dispensed antidepressants. The other antidepressants with

22 | Chapter 2.1



mirtazapine (6.2%) and venlafaxine (5%) of all dispensings were also commonly prescribed.
The higher age categories showed on average a higher prevalence of antidepressant use.
This was shown in the age categories of 72—77 years of age (6.5%, SD 0.8) and in elderly > 78
years of age (7.4% , SD 1.7) when compared with the two lower age categories 45-64 year
(6.3%, SD 2.3) and 65— 71 years (6.0%, SD 1.3). All age categories showed an increase in the
annual prevalence.
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Figure 1. Annual prevalence of the different antidepressant drug classes over the calendar years.
Abbreviations: TCA= tricyclic antidepressant, SSRI= selective serotonin reuptake inhibitor.

Incidence

A total of 1,905 individuals received a first dispensing of an antidepressant drug between
1992 and 2011. Overall, total incidence of antidepressant drug use decreased from 19.2 to
15.1 per 1,000 person-years (PY) between 1992 and 2011. Incidence rates were on average
higher in women (19.4 incident users per 1,000 PY, SD 2.7) than in men (13.8 incident users
per 1,000 PY, SD 3.0). The higher age categories (72—78 years, > 78 years) had on average
a higher annual incidence rate over the 20-year period, respectively 17.5 (SD 4.3) and 22.1
(SD 6.2) incident users per 1,000 PY versus 14.6 (SD 2.5) and 13.7 (SD 4.2) incident users
per 1,000 PY in the lower age categories. Of the 1,905 incident users and their recurrent
episodes, we showed an increased incidence rate over the calendar years, from 30.7 to 33.8
per 1,000 PY between 1992 and 2011. Per 1,000 PY, incident use of SSRIs increased from
5.9 in 1992-1996 to 9.5 individuals in 1997-2001 (Figure 2). After 2001, the incident rates
decreased again, to an annual incidence rate of 5.3 antidepressant users in 2007-2011.
Incident use of TCAS decreased over the 20-year time-interval (11.9 incident users per 1,000
PY in 1992-1996 to 6.2 incident users per 1,000 PY in 2007-2011). Incident use of other
antidepressants showed an increase from 1997-2001 onwards, from 0.6 incident users per
1000 PY to 3.6 incident users per 1,000 PY in 2007-2011.
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Figure 2. Incidence rates of antidepressant drug classes over the calendar years (5-year range).
Abbreviations: TCA= tricyclic antidepressant, SSRI= selective serotonin reuptake inhibitor, PY= person-years.

These trends were also reflected in the incidence proportions for the different
antidepressant drug groups (Figure 3). The first choice treatment for SSRIs increased from
30.7% until 55.7% of all incident antidepressant dispensings (1992-1996 until 1997-2001).
After 2001, other antidepressants gained in popularity as initial dispensed antidepressant
(3.3% until 23.7%). Overall, TCA use as a percentage of total incident antidepressant use
decreased over the 20-year interval (62.0% until 41.0%). The percentages of incident
antidepressant use show that amitriptyline (36.6%), paroxetine (19.7%) and mirtazapine
(7.2%) are most often chosen at start of therapy.
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Figure 3. Proportions of antidepressant drug classes in incident users over the calendar years.
Abbreviations: TCA= tricyclic antidepressant, SSRI= selective serotonin reuptake inhibitor.
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After adjustment for age and sex, the risk of discontinuation decreased over the calendar
years in SSRI and other antidepressant drug users, showing longer treatment duration in
later years than in the first calendar years of follow-up (Table 2). When considering the
different antidepressant drugs as determinants for discontinuation, SSRI use (hazard ratio
[HR] 0.68, 95%Cl 0.61; 0.77) and other use (HR 0.70, 95%Cl 0.59; 0.83) were associated with
a longer treatment duration compared to TCA use. Modifying the minimal follow-up time
for the duration analyses from two years to three or four years did not materially change
the results.

Table 2. The association between calendar years and risk of discontinuation.

TCA SSRI Other
Hazard ratio Hazard ratio Hazard ratio
(95%ClI) (95%Cl) (95%Cl)
Calendar years
1992 - 1996 Reference Reference Reference
1997 - 2001 1.06 (0.86; 1.31) 0.82 (0.66; 1.01) 1.23 (0.58; 2.60)
2002 — 2006 1.03 (0.83; 1.27) 0.73 (0.58; 0.91) 0.69 (0.43; 1.11)
2007 — 2011 1.09 (0.86; 1.39) 0.72 (0.55; 0.95) 0.65 (0.40; 1.06)

Calendar years were adjusted for age and sex. N= 1,432 incident users in the analyses, exclusion of incident users with a
shorter follow-up than 2 years after start of treatment episode.
Abbreviations: Cl= confidence interval, TCA= tricyclic antidepressant, SSRI= selective serotonin reuptake inhibitor.

Discussion

In this population-based cohort study of middle-aged and elderly in the Netherlands, we
showed that the prevalence of antidepressant drugs increased from 1991 until 2011, while
the number of incident users did not increase over the years. The increasing numbers of
prevalent use are mostly related to the recurrent episodes of use. The duration of treatment
also increased over the years, and was mainly caused by SSRI and other use, which were
used more persistently. From 2000 onwards, SSRI incident use decreased, while incident use
increased for other antidepressants.

The 1994 guidelines from the Dutch College of General Practitioners suggested
pharmacological treatment only for a severe depression, with TCAs being the first choice
of pharmacological treatment [23]. The revision of these guidelines in 2003 did not make
a distinction between mild and severe depression anymore, but the guidelines were more
reserved regarding pharmacological treatment as first choice of treatment for depression
[24]. SSRIs were considered equally beneficial to TCAs, and the choice of treatment should
be based on the contraindications, possible adverse effects and previous treatment success.
The original guidelines and the revision recommend 6 months of treatment continuation after
disappearance of depressive symptoms [24, 25]. Since the changes in these guidelines are
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minor, they cannot explain the decreasing numbers of incident users, the rising prevalence
trends over the years and the excessive rise in use of SSRI and other antidepressants.
We have no clear explanation for the decrease in incidence over the years. However, the
observed decline in incident users might represent a saturation effect. Subjects who would
start using antidepressants had already initiated an antidepressant drug, which will create
a declining incidence.

The opposing patterns observed between prevalent and incident use are in line with
previous Western literature and were previously explained by the long-term treatment
of antidepressant drugs [3-5]. An increase in treatment duration over the years has been
reported [2], indicating that there is a better compliance with the (international) treatment
guidelines to treat a depressive episode for at least 6 months after disappearance of the
symptoms [23, 24, 26]. We also observed an increase in the duration of antidepressant drug
treatment over the calendar years, and a steeper increase in prevalence of “more adequate
antidepressant drug treatment”. The increase in duration was mainly caused by SSRI and
other use, which were used more persistently. Moreover, for the incidence analyses we
only included the first episode of use, while after inclusion of recurrent antidepressant
drug episodes we even observed a small increase in the incidence rates. The increase in
duration of treatment and recurrent episodes might explain the opposing patterns between
prevalence and incidence trends observed in our study.

This study confirms the increase in SSRI dispensings in the middle-aged and elderly
population [4, 6, 7]. A mild adverse drug reaction profile, low toxicity and no need for
plasma monitoring for SSRIs might explain this [4, 6, 27]. Despite the excessive increase
in SSRI dispensings, incident use of SSRIs decreased after 2000, which was already shown
by a previous study and might be explained by the substitution with other antidepressants
[5]. We showed an increased prevalence and incidence of other/newer antidepressants
from 2000 until 2011, of which mirtazapine and venlafaxine were the most popular ones.
Recent utilization figures of antidepressant use in the Western population also observed an
increase in use of other antidepressants [4, 5, 18, 27]. The multidisciplinary guideline for the
treatment of depression for medical specialists (and general practitioners) also mentioned
mirtazapine as first choice of treatment because of beneficial characteristics [25]. The stable
prevalence and small decrease in incident TCA use is consistent with previous literature [5,
19]. We expected a larger decrease in TCA use, as they are not the first choice in the elderly
population and other, more tolerable, antidepressants became available [4, 27, 28]. Specific
guidelines were developed in later years for antidepressant drug use for the treatment
of depression in the elderly, with SSRIs or nortrityline as first choice treatment [29]. The
relatively high use of TCAs in our study might also be explained by the multiple indications
for which antidepressant drugs are prescribed. For example, amitriptyline is often the choice
of treatment for neuropathic pain, which is more common in the older adults and elderly
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[28, 30]. The increase of antidepressant drug use with age was consistent with previous
literature [4-7, 31]. This age-related effect may be related to worsening of chronic diseases,
physical health problems and related disabilities or increasing loneliness [4, 5, 7, 32].

We should consider a number of issues when we evaluate the results. Indications of
antidepressant drug use may vary over the years and are related to multiple person specific
characteristics (e.g. age, sex and comorbidities). As the information regarding the indication
of antidepressant drug use and the clinical condition of the subjects is missing, we could not
draw conclusions regarding treatment appropriateness for different indications. Moreover,
the study might be influenced by its finite population, as participants who are prone to
start taking antidepressants become incident users, finally leaving the participants who
are not susceptible to antidepressant drug use in the cohort. Moreover, participants in our
study had to have a 1-year antidepressant drug free period at start of the study to become
incident user which may have caused some misclassification [33]. However, because the
findings in our study are in line with previous research about the prevalence and incidence of
antidepressant use, we do not think the effect we observed is completely explained by these
limitations. Participants of the Rotterdam Study lived in a district of the city of Rotterdam
in the Netherlands, which might influence the generalizability of our study. Preferences for
antidepressant drugs can differ per region [34], although antidepressant use in our study
was not extraordinary compared to national trends [34, 35].

Our study has some strong points which we would like to emphasize. Firstly, since local
pharmacies provided us with an electronically standardized list of all dispensed medications
from nearly all participants of the Rotterdam Study and because these data were
prospectively gathered without knowledge of our research hypothesis, information bias and
recall bias were unlikely. Pharmacy data was only missing for hospitalized participants and
participants who moved into a nursing home. This might have decreased our number of
total antidepressant users, but we do not expect that specific trends are influenced by these
missing data. Secondly, we presented an antidepressant drug utilization study with data up
to 2012 and a total follow-up of 21 years (1991-2011). We did not only look at dispensing
trends, but used incidence and duration of treatment as well to characterize antidepressant
drug use. Thirdly, we focused our analysis only on the middle-aged and elderly population.
Antidepressant drug use increases most in the elderly population, but they are also at a
higher risk of drug-drug interactions and adverse events [4-7, 12].

Conclusion

In our population of middle-aged and elderly, we can confirm the rise in antidepressant
drug use. However, the total number of incident users did not increase. The rise might be
explained by an increased duration of treatment and recurrent episodes of antidepressant
drug treatment. Moreover, use of TCAs remained high in our middle-aged and elderly
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population and we showed a shift from SSRIs to the other/newer antidepressants. With our
results we gained more insight into antidepressant drug utilization patterns, which can be
used to tackle the problems with high psychotropic drug use rates in the elderly.
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Abstract

Purpose: Antidepressant drug use increases worldwide. It is pivotal to closely monitor the
use of antidepressants and to determine in what subpopulations the rise is most substantial.
In a Dutch primary care database, we aimed to investigate the (sex- and age-specific)
prevalence and incidence of antidepressant prescribing and to monitor the indication of
incident prescriptions over a 17-year period (1996 —2012).

Methods: This study, embedded in the Integrated Primary Care Information database,
included all patients aged 10 years or older. Per calendar year, prevalence and incidence
of antidepressant drug prescribing were calculated by drug class (tricyclic antidepressants,
selective serotonin reuptake inhibitors [SSRIs] and others), sex and age. The indication of
incident prescriptions (e.g. depression, anxiety, sleep disorders and neuropathic pain) was
determined based on the International Classification of Primary Care codes.

Results: In total, 1.49 million patients were included. For all antidepressants together, the
prevalence increased over time. However, incident prescribing of specifically SSRIs decreased
from 2000 onwards. During the study period, incidence and prevalence were higher in older
and female patients. The increase in prevalence and the decrease in incidence were more
pronounced in females than in males. Furthermore, antidepressants were increasingly
prescribed for indications as neuropathic pain and sleep disorders instead of depression.
Conclusions: In Dutch primary care, prevalent prescribing of antidepressants continued to
increase, but incident prescribing of particularly SSRIs decreased from 2000 onwards. In later
years, antidepressants were less frequently prescribed for depression-related indications in
incident users.
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Introduction

Antidepressant drug use increased substantially during the last decades [1-5]. The rise in
antidepressants can be explained by an increasing number of indications (e.g. neuropathic
pain and sleep disorders) and by a lower threshold to prescribe antidepressants [3, 4, 6,
7]. The rise in use was shown to be most pronounced for the selective serotonin reuptake
inhibitors (SSRIs) [4, 5, 8]. Compared with the older tricyclic antidepressant (TCAs), SSRls
have a milder adverse drug reaction profile, have a lower risk of severe consequences in
case of overdosing, and do not require continuous monitoring of blood levels in a number
of indications [5, 8-10]. Although increasingly prescribed, it was shown in some studies that
incident antidepressant drug use only increased until the year 2000. Thereafter, the number
of new users of antidepressants stabilized or even decreased [4, 11]. The discrepancy
between patterns of prevalence and incidence of antidepressant use was most likely caused
by an increased recurrent antidepressant use and increased treatment duration over time
[2, 12].

Although antidepressant use was higher in the older aged, an excessive rise in
antidepressant use by the older aged was not demonstrated consistently [4, 8, 11, 13].
Nevertheless, there are concerns whether the indication to prescribe antidepressants is
always justified in elderly [14-17]. This patient population is at higher risk for drug-drug
interactions and adverse drug reactions, as they have a lower drug metabolism, a lower
renal clearance, have more co-morbidities and use more medications concomitantly [10,
18, 19]. To minimize the risk of adverse drug reactions in the elderly, an addendum of the
multidisciplinary guidelines for general practitioners and medical specialists was published
in 2008. In this guideline, it was recommended to use SSRIs or nortriptyline, instead of the
other TCAs [20]. However, it is unclear to what extend general practitioners adhere to these
guidelines.

The increase in antidepressant use in the last decades was also observed in the
Netherlands [2, 5, 12, 21]. However, most studies did not yet investigate whether some
subpopulations were specifically prescribed an increasing number of antidepressants (e.g.,
females or elderly), which is pivotal to estimate what subpopulations are specifically at risk
to develop particular antidepressant-related adverse effects. For example, it is unknown
whether the preference of the TCA nortriptyline for the treatment of depression in elderly
is also reflected by a faster increase in prescribing in this subpopulation [20]. In addition,
although antidepressants are prescribed for an increasing number of indications, the
indications for antidepressant use over time are poorly studied.

We aimed to investigate the (sex- and age-specific) prevalence and incidence of
antidepressant drug prescribing in a population-based study of specifically middle-aged
and elderly in the Netherlands. Besides, we aimed to investigate indications for incident
antidepressant drug prescribing over time.
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Methods

Setting of the Integrated Primary Care Information database

This study was conducted within the Integrated Primary Care Information (IPCl) database.
A more detailed description about this database has been published elsewhere [22]. In
summary, this database is a research database containing the electronic medical records
of general practitioners (GPs) and currently comprises more than 1.5 million patients in the
Netherlands. The IPCl database was initiated in 1992 and expanded greatly since then. With
regard to demographic factors such as age and sex, the distribution of the IPCI population
is representative of the overall Dutch population [23]. Research in the IPClI database is
optimal in several ways. First, all Dutch inhabitants are registered with a GP practice, limiting
selection bias. Second, in the Dutch healthcare system, the GP acts as a gatekeeper between
primary and secondary care. Medical records of GPs therefore also contain information
from secondary care. And finally, participating GP practices are not allowed to use additional
paper-based medical records which makes the electronic database more complete.

The IPCl database contains information on demographics, symptoms, diagnoses, referrals,
clinical and laboratory findings, hospitalizations and drug prescriptions. Information on drug
prescriptions comprises the brand name, generic name, number of pills/capsules/solution,
prescribed daily dose, and the Anatomical Therapeutic Chemical (ATC) classification code
[24]. The IPCl database follows the European Union guidelines on the use of medical data for
medical research and has been validated for the use of pharmacoepidemiological research
[22]. The current study was approved by The Scientific and Ethical Advisory Board of the IPCI
project (project number: 12/12).

Study population

For the current study we included all patients aged 10 years and older with at least one
year of medical history from the IPCI database. Patients, who had a follow-up of at least
one year, were followed from start of study (January 1, 1996) until death, loss to follow-up
or end of the study period (December 31, 2012), whichever came first. For the calculation
of the incidence rate, patients were censored at the date of their first antidepressant drug
prescription.

Study outcome

An antidepressant drug prescription was defined based on the (4-digit) ATC-code “NO6A”.
Antidepressants were classified into antidepressant drug classes (ATC-code: TCA, “NO6AA”;
SSRI, “NO6AB”; other, “NO6AX”). Amitriptyline (ATC-code: “NO6AA09”) and nortriptyline
(ATC-code: “NO6AA10”) were identified based on the individual complete (7-digit) ATC-
codes. Changes in ATC coding were taken into account. For all these categories both
prevalence and incidence rates were calculated.
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The yearly prevalence of antidepressant prescriptions was calculated by dividing the
total number of patients with at least one antidepressant drug prescription by the total
number of person years in a calendar year. Because of data conversion in different health
care software systems in 2006, prevalence rates could not be calculated correctly in this
year. For this reason prevalence rates in this year were interpolated based on the average
of the surrounding years.

To calculate the incidence of antidepressant prescribing, we divided the total number
of patients who were prescribed an antidepressant for the first time during follow-up by
the total number of person years (PY) within a calendar year. We defined a prescription
as incident when no antidepressant drug prescription was identified in the one year
medical history prior to study inclusion. For this analysis, no interpolation was necessary, as
interpolated results and actual calculated results were similar in 2006.

The indication of incident antidepressant prescriptions was based on International
Classification of Primary Care (ICPC) codes [25]. We selected only those indications from
whom we expected to have sufficient numbers in middle-aged and elderly patients. The
following indications were considered when identified within 90 days before or after the
first antidepressant prescription: depression (ICPC code: P03, P76), anxiety (P01, P74), sleep
disorders (P06), neuropathic pain (N94) and psychosis and schizophrenia (P71, P72, P98).
When more than one indication was recorded within 90 days around initiation of incident
antidepressant therapy, the incident antidepressant prescription was considered to be
prescribed for “multiple indications”.

Co-factors

Prevalent and incident antidepressant prescribing were studied over time, and stratified by
sex and different age strata. Strata were defined as such that a sufficient number of patients
were available in all strata. The following age strata were defined: 10 — 19, 20 — 39, 40 — 59,
60 — 79 and 2 80 years. For the analysis on amitriptyline and nortriptyline, we applied a
different stratification, as the number of patients treated with amitriptyline or nortriptyline
> 80 years was too low. This age stratum was combined with the patients between the age
of 70 and 79 years (denoted hereafter as elderly). This group was compared with patients
between the age of 50 and 69 (denoted hereafter as middle-aged), to compare the patterns
in middle-aged and elderly patients.

Data analysis

The characteristics of the study population were studied by calculating the number of
patients in an age group stratified by sex. During follow-up patients were allowed to switch
age-groups, therefore these numbers exceeded the total number of patients included in the
study.
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The prevalence and incidence rates were calculated per calendar year. Results were
presented by calculating the average of the rates per pair of calendar years as in some of
the subanalyses an insufficient number of prescriptions was available. Rates were calculated
for all antidepressants together, separately per drug class and separately for amitriptyline
and nortriptyline.

We stratified the analyses additionally by sex and age strata. The comparison of
prevalence and incidence rates over time between different age categories and between
males and females was conducted using linear regression analysis. As the number of patients
increased over time, we weighted the analyses for the total number of person years in two
consecutive years. The comparisons were statistically tested by including a multiplicative
interaction term between the calendar year and the studied factor (for example, is a rise
or decrease in prevalent or incident prescribing specific for a particular subpopulation).
Analyses were conducted with SPSS statistical software (version 21.0, IBM Corporation,
Armonk, NY). A two-sided p-value below 0.05 was considered statistically significant.

To study the indications of incident antidepressant prescriptions over time, the total
number of known indications within a pair of calendar years, as extracted from the study
population, was considered as 100 percent. The contribution of an individual indication was
calculated as a percentage relative to the total number of identified indications.

Results

Population characteristics

In total, approximately 1.49 million patients had an age above 10 years during follow-up and
were included in the study (Table 1). The study population comprised slightly more females
than males. Females were also more frequently older than 70 years.

Table 1. Characteristics of the study population.

Females Males
N =767,492 N =724,870

Age, years, N (%)

10-19 122,914 (16.0) 127,358 (17.6)
20-29 148,862 (19.4) 137,251 (18.9)
30-39 150,756 (19.6) 146,658 (20.2)
40-149 161,353 (21.0) 159,925 (22.1)
50-59 139,100 (18.1) 137,416 (19.0)
60-69 112,033 (14.6) 109,267 (15.1)
70-79 75,537 (9.8) 64,483 (8.9)

>80 52,391 (6.8) 29,913 (4.1)

The sum of the percentages exceeds the 100 percent and exceeds total number of patients, as participants could change

age category during follow up.
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Prevalent antidepressant prescriptions

From 1996 to 2012 (Figure 1a), prevalent antidepressant prescribing doubled (from 35.5
per 1,000 patients in 1996 — 1997 to 69.8 per 1,000 patients in 2012). The absolute rise in
prevalence of SSRIs was largest and increased from 18.2 per 1,000 patients in 1996 — 1997
to 38.4 per 1,000 patients in 2012. In addition, prevalence of TCAs remained stable and the
prevalence of other antidepressants almost tripled over time.

In the sex-stratified analysis (Figure 1b), prevalence was higher and increased more over
time in females than in males (p-value = 0.005). In addition, although prevalence was higher
in the older aged (Figure 1c), the increase in prevalent prescribing of antidepressants was
similar over the age strata (p-values > 0.18). This remained similar when stratified by drug
class (data not shown). In addition, patients aged 70 years and older (the elderly) were
prescribed more amitriptyline and nortriptyline compared to patients between the age
of 50 and 69 years (the middle-aged; Figure 1d). In the middle-aged population, the rise
of prevalent prescribing of nortriptyline was less pronounced than the rise of prevalent
prescribing of amitriptyline (p-value = 0.003). However, the increase in prevalent prescribing
was similar for amitriptyline and nortriptyline in the elderly (p-value = 0.51).
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Figure 1. Prevalence of antidepressant drug prescribing over time.

a) Prevalence of antidepressant use by drug class. b) Prevalence of antidepressants in men and women. c) Prevalence of
antidepressant drug prescribing by age strata. d) Prevalence of amitriptyline and nortriptyline in patients between age 50
and 69 and above 69 years. Data presented as the number of patients with at least one prescription in a calendar year
per 1000 patients. The dotted part of the line represents the period in which prevalence could not be estimated properly.
Abbreviations: SSRIs= selective serotonin reuptake inhibitors, TCAs= tricyclic antidepressants.

Prescription and indication trends | 37



Incident antidepressant prescribing

Until 2000, incident prescribing of antidepressant drugs increased (Figure 2a), but decreased
thereafter (from 22.6 per 1,000 PY in 2000 — 2001 to 17.1 per 1,000 PY in 2012). Of the
different antidepressant drug classes, the decrease in incident prescribing of SSRIs was
strongest, whereas incident prescribing of TCAs increased in more recent years and was
highest in 2012 (4.3 per 1,000 PY).

Females had a higher incidence of antidepressant drug prescribing than males (Figure
2b). The decrease in incidence from 2000 — 2001 onwards was more pronounced in females
than in males (p-value = 0.014). Furthermore, the incidence of antidepressant prescribing
was highest in patients > 80 years, but trends over time were similar across the age strata
(Figure 2c). From 2006 onwards (Figure 2d), incident prescribing of amitriptyline and
nortriptyline increased both in older adults and elderly, but the difference between the two
remained similar over time for both age strata (p-values > 0.16).
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Figure 2. Incidence of antidepressant drug prescribing over time.

a) Incidence of antidepressant use by drug class. b) Incidence of antidepressants in men and women. c) Incidence of
antidepressant drug use by age strata. d) Incidence of amitriptyline and nortriptyline in patients between age 50 and 69
and above 69 years. Data presented as the total number of incident users per 1,000 person years within a calendar year.
Abbreviations: SSRIs= selective serotonin reuptake inhibitors, TCAs= tricyclic antidepressants.

Indication of prescribing

Indications registered by ICPC codes were recorded for 41 percent of the incident prescrip-
tions during the study period, which decreased from 68 percentin 1996-1997 to 40 percentin
2012. In this subpopulation, antidepressants were mostly prescribed for depression-related
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disorders. However, this percentage decreased from 65% in 1996 to 47% in 2012 (Figure
3a). In more recent years, antidepressants were increasingly prescribing for sleep disorders
and neuropathic pain. The relative decrease of prescribing antidepressants for depression-
related indications was least visible for SSRIs (Figure 3b). Furthermore, depression-related
indications accounted only for a minor percentage (18%in 2012) of incident TCA prescriptions
(Figure 3c). TCAs were mostly prescribed for sleep disorders and neuropathic pain (both
25 — 30 percent in 2012). However, this was different for nortriptyline, which was mostly
prescribed for depression-related indications (31 percent in 2012; results not presented
in the figure). Other antidepressants were also increasingly prescribed for indications like
anxiety and sleep disorders (Figure 3d). Compared with middle-aged adults, elderly were
more often prescribed antidepressants for indications different than depression (data not
shown).

-2
Z

100+ 1004

504 504

Percentage of indication
Percentage of indication

d P P &
ICE S T P P
‘bb"\«ebﬁ
& S

Calender Year Calender Year

c)

a

100

50

Percentage of indication
Percentage of indication

& o

A
S & S

“4 $ O

A A
S L
Vv Vv W v v

Calender Year

o
!
A

S o
b4 > g
o N
O

A

Calender Year

@ depression @ anxiety [ sleepingdisorder
B3 psychosis neuropathic pain 3 multiple

Figure 3. Indication of antidepressant prescribing over time.

a) Indication trends of all antidepressants taken together. b) Indication trends of selective serotonin reuptake inhibitors.
c) Indications trends of tricyclic antidepressants. d) Indications trends of other antidepressants. Data presented as the
percentage of drugs prescribed for that indication.

Abbreviations: SSRIs= selective serotonin reuptake inhibitors, TCAs= tricyclic antidepressants.
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Discussion

Within this dynamic population-based study, we observed that prevalent antidepressant
drug prescribing increased between 1996 and 2012, although incident prescribing of
particularly SSRIs decreased from 2000 onwards. In females, the increase in prevalence and
the decrease in incidence of antidepressant drug prescribing were more pronounced over
time. In addition, the prevalence and incidence of antidepressant prescribing were higher in
the older aged. However, the rise in prevalence and incidence of antidepressant prescribing
was not different for a specific age-group. Over time, antidepressant drugs (in particular
TCAs and other antidepressants) were increasingly prescribed for other indications than
depression-related indications.

The 1994 edition of the guidelines by the Dutch College of General Practitioners
stated that pharmacological treatment is only preferred for severe cases of depression
[26]. However, the revised guidelines, published in 2003, were more reserved regarding
the use of pharmacological treatment as first choice. This guideline preferred to start with
non-pharmacological treatment [27]. Within our study population, we observed that the
prevalence of antidepressants, in particular SSRIs and other antidepressants, increased. At
least for the group of other antidepressants, the preference of venlafaxine and mirtazapine
by the multidisciplinary guidelines (version 2008), might have contributed to the increase in
prevalence of this drug class [20, 28], although the introduction of more antidepressants in
this drug class on to the market may have contributed as well. In addition, our findings are in
agreement with other studies conducted in Western populations [4, 11, 12]. Furthermore,
we observed that from 2000 onwards, there is a trend towards a lower incidence of
antidepressant prescribing, which is in line with other studies [4, 11]. This was in particular
the case for the SSRIs. The revised treatment guideline from 2003, which was more reserved
to initiate pharmacological treatment, might have contributed to the modest decrease in
incident use [27].

The discrepancy between prevalence and incidence trends of antidepressant drug use
is also described by other studies and is most likely explained by an increase in recurrent
use and treatment duration [2, 12]. The difference in prevalent and incident prescribing
over time between males and females has not yet been reported. The indication depression
to prescribe antidepressants might explain the difference in trends between males and
females, although we cannot exclude that also other indications (e.g., premenstrual
syndrome) contributed to the observed difference between males and females [29, 30].

Elderly patients are of special interest, as this population has more co-morbidities and
is at higher risk of polypharmacy, which increases the risk of drug-drug interactions and
adverse drug reactions [10, 18, 19]. Some of the previous conducted studies showed that
the increase in antidepressant drug use was mainly in elderly when compared to middle-
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aged adults [8, 13]. However, within our study population, the increase in prevalence and
the decrease in incidence were similar across different age strata. Similar results were found
in a study conducted in British Colombia [4]. Since 2008, the interdisciplinary guidelines
for the treatment of depression recommend nortriptyline instead of amitriptyline for an
elderly patient diagnosed with depression [20], as nortriptyline has less cardiac side effects
than other TCAs. However, no larger increase in prevalence and incidence over time was
observed for nortriptyline relative to amitriptyline, which indicates that there was no
clear preference for nortriptyline. The difference in indications to prescribe amitriptyline
and nortriptyline might explain part of the inconsistency with the treatment guidelines.
For example, amitriptyline is preferred by the guidelines of the Dutch College of General
Practitioners as a treatment for neuropathic pain [31, 32]. In addition, nortriptyline was
prescribed more often for depression-related indications than all TCAs together, which fits
the preference by the treatment guidelines for the treatment of depression in the elderly
[20].

This study has a few strengths and limitations. A strength was the large sample size,
and the representativeness of the overall Dutch population [23]. The latter strength
was supported by the similarity of our numbers with prescription numbers from the
total Dutch population, as collected by the National Healthcare Institute [33]. This study
was conducted in a general practice database. Thus, we were dependent on the quality
of patient information registered by the GP. For this reason, the indication of incident
antidepressants can be misclassified. In addition, the definition of an incident prescription
was based on non-use during a 1-year period prior to study inclusion. Patients could still use
an antidepressant prior to this period for which we did not have information. Furthermore,
we used ICPC codes to define the indication of incident antidepressant drug prescriptions,
but this could only be defined for a minor proportion of the total population (about 41%).
A manual validation of free text of the patient records would have been the best approach,
but because of the large sample size, this was not feasible. The percentage of registered
indications was similar as published before in the Dutch population [34]. However, their
time-window around the first antidepressant drug prescription was larger than used in our
study. Nevertheless, the proportion of missing indications of use is unlikely to be related to
the type of antidepressant and thus would not have influenced the results.

In conclusion, we observed that the prevalence of antidepressant prescribing increased
overtime, butincident antidepressant prescribing, and in particular incident SSRI prescribing,
decreased from 2000 onwards in Dutch primary care. These trends over time were different
for males and females, but not for different age strata. In addition, the proportion of
antidepressants prescribed for depression-related indications decreased during the study
period.
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Abstract

Background: In clinical practice, antidepressants are prescribed for a wide range of different
indications. Studies investigating indications for antidepressant prescribing mostly rely on
diagnostic labels from general practitioners. However, diagnostic codes might be incomplete
if not all indications were under investigation.

Objective: In the present study, we aimed to study indications for antidepressant use based
on self-report. Also, we studied the presence of depressive symptoms associated with the
self-reported indications in a middle-aged and elderly population.

Setting: This study was embedded in the prospective population-based Rotterdam Study
(age = 45years).

Method: Antidepressant use (selective serotonin reuptake inhibitors [SSRIs], tricyclic
antidepressants [TCAs] and other antidepressants), self-reported indication for use,
and presence of depressive symptoms (based on the Center for Epidemiological Studies
Depression Scale) were based on interview.

Main outcome measures: Self-reported indications were based on officially approved and
clinically-accepted indications extended with common off-label indications mentioned in
previous literature. A score of 16 and higher on the Center for Epidemiological Studies
Depression Scale was considered as an indicator for clinically-relevant depressive symptoms.
Results: We included 11,860 participants with eligible interview data. The majority of the 914
antidepressant users reported ‘depression’ (52.4%) as indication for treatment. Furthermore,
anxiety, stress and sleep disorders were reported in SSRI and other antidepressant users
(ranging from 5.9% - 13.3%). The clinically-accepted off-label indication ‘pain’ was common
in TCA users (19.0%). Besides headache, all indications were statistically significantly
associated with higher depressive symptom scores when compared to non-users.
Conclusions: Depression was the main indication for antidepressant treatment. However,
our findings suggest that antidepressants are also used for off-label indications, subthreshold
disorders and complex situations in the middle-aged and elderly population. Clinically-
relevant depressive symptoms were observed in indications other than depression, which
supports a high comorbidity of physical problems, psychological distress and depression.
Nevertheless, antidepressant use should not be used as a marker of subclinical depression.
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Introduction

Antidepressants are not only prescribed for depressive disorders, but also for other
approved, clinically-accepted and off-label indications such as anxiety disorders, sleep
disorders and neuropathic pain. Pharmacoepidemiological studies that investigated
indications for antidepressant use often registered indications based on clinical diagnostic
codes from medical records [1-5] or were based on diagnoses from structured interviews
with general practitioners (GPs) [6, 7]. However, diagnostic codes might be incomplete if
not all indications were under investigation, subthreshold psychiatric symptoms were not
registered or because of diagnostic uncertainty by the GP [1-3, 5].

Studies which investigate reasons for antidepressant prescribing from a patients’
perspective give insight into the original symptoms and primary condition as experienced
by the patient. Besides the traditional indications, subthreshold disorders, physical
comorbidities and life events have been associated with use of antidepressants [8-11].
Further characterization of these individuals and their, non-psychiatric, indications is
needed.

Therefore, our objective was to investigate indications for antidepressant treatment
based on patients’ self-report in a population-based cohort study of middle-aged and elderly.
Additionally, we aimed to assess presence of depressive symptoms, as we hypothesize that
all indications might be accompanied by comorbid depressive symptom:s.

Methods

Study setting

The study was conducted within the prospective population-based Rotterdam Study. The
Rotterdam Study was initiated in 1990, and investigates the incidence of, and risk factors
for, several age-related diseases. After extension over the years, the study comprises a total
of 14,926 participants. All participants were aged 45 years or older at baseline. Detailed
information on design, objectives and methods of the Rotterdam Study has been published
elsewhere [12, 13].

The Rotterdam Study has been approved by the Medical Ethics Committee of the Erasmus
MC and by the Ministry of Health, Welfare and Sport of the Netherlands, implementing
the “Wet Bevolkingsonderzoek: ERGO (Population Studies Act: Rotterdam Study)”. All
participants provided informed consent to participate in the study.

Study population
From 1997 onwards, participants were interviewed every 4-5 years by research assistants
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about their current drug use and indication for use (N=11,860). We included participants
who reported antidepressant use at one of the interview rounds. Home interviews of other
participants, with complete interview data, were included as reference population of non-
users.

Home interviews

Participants were asked to present all their drug containers during the home interview.
Drug names, dosages, and regimen were registered by research assistants. Antidepressants
were selected, based on their Anatomical Therapeutic Chemical (ATC) code (ATC code=
‘NO6A’), and categorized into tricyclic antidepressants (TCAs, ATC-code="NO6AA’), selective
serotonin reuptake inhibitors (SSRIs, ATC-code= "NO6AB’) and other antidepressants (ATC-
code= ‘NO6AF/AG/AX’). St John’s worth was not taken into account. Moreover, participants
were asked for which indications the specific drugs were taken. The symptoms or disorders
mentioned by the participant were registered as ‘free text’, without interpretation or
adjustment by the research assistants. Two researchers (NA and RN) independently
categorized the complete list of symptoms and disorders into eight groups. Discrepancies
were discussed to reach final consensus. The categories would represent disorders and
related symptoms, and were based on officially approved and clinically-accepted indications
extended with common off-label indications mentioned in previous literature (Table 1) [1,
3, 14].

As part of the home interview, presence of depressive symptoms in the week before
interview were screened for with a Dutch version of the Center for Epidemiological Studies
Depression Scale (CES-D) [15]. A score of 16 and higher was considered as an indicator for
clinically-relevant depressive symptoms [16].

Statistical analyses

We included the first eligible interview of participants. Self-reported indications were
presented for the total group of antidepressant users and stratified by antidepressant class
(TCA, SSRI, other). Participants could report multiple antidepressants and indications in an
interview. In a subsample analysis, we excluded participants without information regarding
cognitive functioning or with possible cognitive impairment (Mini-Mental State Examination
score <=23 [17]), as cognitive impairment may affect the validity of self-reported data. Also,
indications for treatment were stratified by age (<=65, >65 years) and sex.

The median depression score and the percentage of participants with clinically-relevant
depressive symptoms were presented for all indications of treatment and for non-users.
Median scores and percentages for every indication category were compared to non-users
or compared to the group with indication ‘depression’ with a Mann-Whitney U, or Pearson
Chi-square test. For these analyses, we excluded participants who reported multiple
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antidepressants and indications in an interview. A p-value below 0.05 was considered
statistically significant and IBM SPSS Statistics (version 21.0, IBM Corp., Somers, NY, USA)
was used for analyses.

Table 1. Overview of indications and their corresponding self-reported symptoms, and the registered
approved or clinically-accepted antidepressants.

Category Reported symptoms Approved antidepressants Clinically-accepted
antidepressants®

Depression Depression, anti-depressant, All
feeling down, discouraged

Anxiety Anxiety, panic, hyperventilation Clomipramine, venlafaxine,  Imipramine
duloxetine and SSRIs®

Stress Stress, burn-out, restlessness,
soothing

Sleep Insomnia, to fall asleep, sleep

disorders

Headache/ Headache, migraine

migraine
Pain Pain, nerve pain, hernia, Duloxetine TCAs (mainly
fibromyalgia, shingles amitriptyline and
nortriptyline)
Other Parkinson’s disease, menopause,
indications tingling legs, general mental

problems

Unknown  No answer, unknown

2Clinically-accepted antidepressants are mentioned in the national therapeutic monitoring system or in national guidelines
>Some SSRIs are only registered for specific anxiety disorders, however we consider all SSRIs registered as we cannot
distinguish these specific anxiety disorders.

Abbreviations: SSRIs = selective serotonin reuptake inhibitors.

Results

Of the 11,860 participants, a total of 914 (7.7%) individuals reported to be current
antidepressant user at one of the interview rounds. At the first eligible interview round, the
mean age of the antidepressant users was 67.3 years (SD 10.7), 72.3% were women, and
most participants were prescribed an SSRI (54.5 %).

Depression was most commonly reported as indication for treatment in the
antidepressant users (52.4%, Table 2). SSRIs and other antidepressants were most often
used for depression, anxiety and stress symptoms, although other antidepressants were also
prescribed for sleep disorders and other indications. Of the TCA users, only 29.6% reported
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depression as an indication, while stress (14.4%), sleep disorders (10.4%) and pain (18.9%)
were also frequently reported. Other reported indications were menopausal complaints,
tingling or restless legs, Parkinson’s disease and general mental health problems (Table
1). Percentages did not materially change when we excluded participants with possible
cognitive impairment (subsample n=717, results not shown). Moreover, stratification by age
showed higher percentages of depression (61.0% versus 45.0%) and anxiety-related (14.4%
versus 3.9%) indications in the younger population than in the older population, while the
older population had a higher percentage of stress related (9.0% vs 16.5%) and unknown
indications (5.0% vs 20.8%). Stratification by gender showed comparable indications for
treatment for men and women (results not shown).

Table 2. Self-reported indications for all antidepressant users and stratified by type of antidepressant.

Total TCA SSRI Other

N=914 N=270 N=498 N=153

N (%) N (%) N (%) N (%)
Reported indication for use?
Depression 479 (52.4) 80 (29.6) 307 (61.6) 92 (60.1)
Anxiety 80 (8.8) 6(2.2) 65 (13.1) 9(5.9)
Stress 119 (13.0) 39 (14.4) 66 (13.3) 14 (9.2)
Sleep disorders 45 (4.9) 28 (10.4) 6(1.2) 11(7.2)
Headache/migraine 10(1.1) 9(3.3) 1(0.2) 0(0.0)
Pain 54 (5.9) 51 (18.9) 1(0.2) 2(1.3)
Other 48 (5.3) 19 (7.0) 18 (3.6) 11(7.2)
Unknown 123 (13.5) 46 (17.0) 57 (11.4) 20(13.1)

NOTE: number of separate antidepressants and indications do not add up to the total number of unique participants
(n=914), as participants could report multiple antidepressants and indications at one interview round. ® Reported
indications for antidepressant use represent disorders and related symptoms. See Table 1.

Abbreviations: TCA= tricyclic antidepressant, SSRI= selective serotonin reuptake inhibitor.

All indications, except headache, were associated with a significantly higher percentage
of participants with clinically-relevant depressive symptoms or a higher median CES-D
score than in the non-users (8.1%, median 2.0, interquartile range 0.0-7.0, Table 3). Of
the antidepressant users with the self-reported indication depression, 36.9% also had
clinically-relevant depressive symptoms as measured by questionnaire. Nonetheless, of
the users who exclusively reported another indication for use, 23.4% had clinically-relevant
depressive symptoms ranging from 15.9% to 29.2% over the different indication categories
(Table 3). However, the percentage with clinically-depressive symptoms was significantly
lower in participants who exclusively reported another indication for use, when compared
to the indication ‘depression’.
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Table 3. Self-reported indications for antidepressant use and presence of depressive symptoms.

Median CES-D score  Presence of depressive

symptoms*
N Median (IQR) N (%)
Non-use 10,797 2.0(0.0-7.0) 877 (8.1)
Reported indication for use®
Depression 436 11.0(3.0-20.8)° 161 (36.9)°
Indications except depression 410 8.0 (3.0 —15.0)"¢ 96 (23.4)°¢
Anxiety 59 5.0 (2.0 - 13.0)"¢ 10 (16.9)>¢
Stress 105 9.5 (3.0-16.5) 27 (24.7)><
Sleep disorders 33 7.0(3.0-15.5)° 8(24.2)°
Headache/migraine 8 1.