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Abstract
Purpose The purpose of this study was to investigate charac-
teristics, drug use patterns, and predictors for treatment choice
in older German patients initiating antidepressant (AD)
treatment.
Methods Using the German Pharmacoepidemiological
Research Database, we identified a cohort of AD initiators
aged at least 65 years between 2005 and 2011. Potential indi-
cations, co-morbidity, and co-medication as well as treatment
patterns such as the duration of the first treatment episode
were assessed. In addition, a logistic regression model was
used to identify independent predictors for initiating treatment
with tricyclic ADs (TCAs) compared to selective serotonin
reuptake inhibitors (SSRIs).
Results Overall, 508,810 individuals were included in the co-
hort. About 55 % of patients initiated AD treatment with
TCAs, followed by 22 % receiving SSRIs. During the study
period, a decrease of treatment initiation with TCAs was

observed. Higher age and male sex as well as being diagnosed
with depression were highly associated with SSRI treatment,
whereas pain and sleeping disorders were strong predictors for
initiating TCA treatment. The duration of the first treatment
episode was substantially longer in SSRI users compared to
TCA initiators (median 119 vs. 43 days).
Conclusions Potential indications and drug use patterns in
older German AD initiators varied substantially for different
drug classes and single agents. Given the anticholinergic and
sedative properties of TCAs, the frequent use of this drug class
though probably related to indications such as pain was
remarkable.

Keywords Antidepressants .Tricyclicantidepressants .Older
patients . Drug utilization . Germany

Introduction

In the last decades, antidepressant (AD) use has increased
substantially. According to a report for 23 countries by the
Organization for Economic Cooperation and Development
(OECD), AD consumption per 1000 persons has increased
from 31 defined daily doses (DDDs) in 2000 to 56 DDDs in
2011 [1]. In Germany, an incline of DDDs by the factor 1.8
was reported from 2005 to 2011 [2]. While tricyclic ADs
(TCAs) remained relatively constant during this time period,
use of selective serotonin reuptake inhibitors (SSRIs) more
than doubled, and newer drug classes showed even steeper
increases [2].

Besides the diagnosis of depression, ADs are increasingly
used for other indications such as pain or insomnia [3] that
constitute common disorders in the older population [4].
However, in older people, several TCAs such as amitriptyline
have been considered potentially inappropriate based on their
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peripheral and central anticholinergic side effects, association
with cognitive deficits, and an increased risk of falling [5, 6].
Other ADs considered potentially inappropriate include the
SSRI fluoxetine because of side effects affecting the central
nervous system or the risk of hyponatremia [5, 6].

Although ADs are frequently prescribed to older patients,
studies investigating utilization of specific AD drug classes
and agents in Germany so far have focused on children and
adolescents [7, 8] or were restricted to elderly individuals of
one urban region [9]. Therefore, we aimed to examine char-
acteristics, drug use patterns, and predictors for treatment
choice in a large population-based cohort of older AD initia-
tors from all over Germany.

Methods

Data source

Source of data was the German Pharmacoepidemiological
Research Database (GePaRD) established by the Leibniz
Institute for Prevention Research and Epidemiology–BIPS.
The database contains information from four statutory health
insurance providers (SHIs) covering over 20 million insured
members across Germany. GePaRD includes demographic
characteristics for each person, information on hospitaliza-
tions, and outpatient physician visits as well as on outpatient
prescriptions. Hospital data encompass the periods of hospi-
talization, the reasons for admission and discharge, and diag-
nostic and therapeutic procedures. Reimbursed on a quarterly
basis, claims of outpatient physician visits contain diagnoses,
treatments, and procedures. All diagnoses from the inpatient
and outpatient setting are based on the German modification
of the International Classification of Diseases, 10th revision
(ICD-10-GM). Prescription data are limited to reimbursable
drugs and include prescribing and dispensation dates, the
amount of substance prescribed, and information on the pre-
scribing physician. Linkage to a reference database adds in-
formation on the anatomical-therapeutic-chemical (ATC)
code, the DDD, and the generic and trade names. With a few
exceptions, in-hospital medication is not included in GePaRD.

In Germany, the use of health insurance data for scientific
research is regulated by the Code of Social Law. All involved
SHIs, as well as the federal and regional authorities, approved
use of the data for this study. Patient informed consent was not
required by law as the study was based on pseudonymous data.

Study population

During the study period of 2005 to 2011, patients aged
65 years or older entered the cohort on the day of their first
outpatient AD dispensation (index AD), if they had been con-
tinuously insured for a minimum of 1 year before this date and

noAD had been dispensed in this time period. Cohort exit was
defined as the first of the following dates: (i) interruption of
insurance time for more than 3 days, (ii) end of insurance
period (including death), or (iii) end of study period.

Drug exposure

ADs were classified as (i) TCAs, (ii) SSRIs, (iii) selective
serotonin noradrenaline reuptake inhibitors (SSNRIs), (iv)
noradrenergic and specific serotonergic antidepressants
(NASSAs), (v) noradrenaline reuptake inhibitors (NARIs),
(vi) monoamine oxidase inhibitors (MAOs), (vii) herbal
ADs including St. John’s wort , homeopathic, or
anthroposophic ADs, and (viii) other ADs (see ESM 1 for
further information). The first dispensation was defined as
index AD. Patients receiving multiple AD classes on the day
of cohort entry were assigned to a separate category. The du-
ration of each dispensation was estimated based on the num-
ber of dispensed DDDs. To account for lower doses often used
in elderly persons [10], 150 % of the respective DDD supply
were added to each dispensation [11]. Continuous treatment of
subsequent dispensations was assumed if the calculated end of
a dispensation overlapped with the following dispensation
[12]. Stockpiling was not considered; i.e., each dispensation
was assumed to start immediately and potentially overlapping
supply was discarded [13].

Covariates

Based on inpatient and confirmed outpatient diagnoses, co-
morbidity was determined in the year before cohort entry.
Additionally, the BCharlson co-morbidity index (CCI)^ [14]
and accommodation in a nursing home or residential care
based on hospital discharge information and ambulatory pro-
cedural codes were assessed in this time period. Co-
medication was ascertained in the year before cohort entry
and during time in cohort. Potential indications for AD use
including depression, pain, sleeping and anxiety disorders
(see ESM 2 for further information) were examined on the
day of cohort entry and in the 6 months prior to this date.
For patients with a coded depression, we further assessed its
severity in a hierarchical approach: (i) severe (recurrent/non-
recurrent), (ii) moderate, (iii) mild, (iv) dysthymia, and (v)
unspecified.

Data analyses

Descriptive analyses were conducted with respect to sex, age
at cohort entry, potential indications, co-morbidity, and co-
medication. Over the 7-year study period, we further assessed
whether the class of the index dispensation changed over time.
Examined treatment patterns encompassed the specialty of the
prescribing physician, the number of different AD agents used
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during follow-up, the duration of the first treatment episode,
and the number of treatment episodes during follow-up. In
addition, a logistic regression model was used to identify in-
dependent predictors for initiating treatment with TCA com-
pared to SSRI including baseline covariates and the specialty
of the prescribing physician.

Subgroup analyses were conducted for patients with diag-
nosed depression. In two sensitivity analyses, 50 and 300% of
supply were added to each dispensation as described above,
respectively.

All analyses were performed with SAS version 9.3 (SAS
Institute Inc., Cary, NC, USA).

Results

Characteristics of AD initiators

During the study period, 508,810 persons aged 65 years or
older initiated AD treatment. Median age at cohort entry was
73 years, and 70 % of users were female. About 55 % of
patients entered the cohort with a TCA drug, followed by
22 % receiving SSRI treatment as index AD. Women were
more likely to receive a TCA on the day of cohort entry com-
pared tomen (57.0 vs. 51.4%). In contrast, they initiated SSRI
treatment less often (20.7 vs. 24.7 %). Depression as potential
indication for AD use was more common in women than in
men (48.5 vs. 41.2 %; Table 1).

From 2005 to 2011, a decrease in treatment initiation with
TCAs from 62.3 to 48.2 % was observed, whereas use of
SSRIs and NASSAs increased from 18.9 to 24.8 % and from
9.7 to 17.2 %, respectively (Fig. 1). While amitriptyline and
opipramol were the most common index ADs in the overall

study population, patients with a diagnosed depression were
far more likely to initiate treatment with citalopram (ESM 3).

Potential indications, clinical characteristics,
and co-medication

Depression as potential indication was found in less than 40%
of patients with a tricyclic index AD, whereas about 70 % of
patients initiating treatment with herbal ADs and nearly 60 %
starting therapy with SSRIs had that diagnosis (Table 2).
Sleeping disorders were diagnosed in more than 21 % of
NASSA or TCA users and in only 14 % of patients treated
with SSRIs or herbal ADs. Pain as potential indication was
most often found in initiators of SSNRI and TCA (76.9 and
72.3 %, respectively).

With regard to co-morbidity, cerebrovascular disease and
dementia were far more common in SSRI initiators than in
patients starting TCA treatment (33.9 vs. 20.2 % and 14.1
vs. 3.7 %, respectively). Cardiovascular co-morbidity such
as congestive heart failure or coronary heart disease was most
often found in users of SSRI or NASSA and was compara-
tively rare in patients initiating tricyclic or herbal ADs.
Accordingly, the highest CCI (median 3) was observed for
SSRI and SSNRI initiators, and the lowest value was found
in patients receiving herbal ADs (median 1). Further, the
highest proportion of nursing home residents was observed
among SSRI users (9.1 %). More than half of the patients
treated with SSNRI had a diagnosis of diabetes. The highest
prevalence of opioid co-medication was found in SSNRI users
(49.4 %) followed by those receiving TCAs (46.6 %). In con-
trast, hypnotic or sedative drugs were most often co-
prescribed to patients initiating NASSAs.

Table 1 Characteristics of the
study cohort by sex Total (N = 508,810) Male (N = 153,294) Female (N = 355,516)

Median age at cohort entry (Q1; Q3) 73 (68; 79) 72 (68; 78) 73 (68; 80)

Drug class leading to cohort entry

TCA 281,421 (55.3 %) 78,710 (51.4 %) 202,711 (57.0 %)

SSRI 111,448 (21.9 %) 37,894 (24.7 %) 73,554 (20.7 %)

NASSA 68,731 (13.5 %) 21,776 (14.2 %) 46,955 (13.2 %)

SSNRI 16,657 (3.3 %) 6,268 (4.1 %) 10,389 (2.9 %)

NARI 1,455 (0.3 %) 601 (0.4 %) 854 (0.2 %)

MAO 1,175 (0.2 %) 447 (0.3 %) 728 (0.2 %)

Herbal ADs 18,953 (3.7 %) 4,516 (3.0 %) 14,437 (4.1 %)

Other ADs 3,171 (0.6 %) 1,147 (0.8 %) 2,024 (0.6 %)

Multiple AD classes 5,799 (1.1 %) 1,935 (1.3 %) 3,864 (1.1 %)

Diagnosis of depression 235,661 (46.3 %) 63,105 (41.2 %) 172,556 (48.5 %)

AD antidepressant, MAO monoamine oxidase inhibitor, NARI noradrenaline reuptake inhibitor, NASSA norad-
renergic and specific serotonergic antidepressant, SSNRI selective serotonin noradrenalin reuptake inhibitor, SSRI
selective serotonin reuptake inhibitor, TCA tricyclic antidepressant

Eur J Clin Pharmacol (2017) 73:105–113 107



RegardingspecificADs,depressionwasmostcommonamong
users of citalopram (62.0%) and least frequently diagnosed in pa-
tients initiating amitriptyline treatment (38.4%;ESM4). Sleeping
disorders were most common in users of trimipramine (31.6 %),
whereas painwasmost often diagnosed in those treatedwith ami-
triptyline(78.3%),andthehighestprevalenceofanxietydiagnoses
was observed inopipramol initiators (17.2%).

Predictors for treatment choice

Higher age and male sex were associated with SSRI treatment
initiation (Fig. 2). Considering potential indications for AD
use, sleeping disorders were found to be the strongest predic-
tor for initiating AD treatment with TCAs (adjusted odds ratio
(aOR) 1.80; 95 % CI 1.76–1.83) followed by pain (aOR 1.59;
95 % CI 1.56–1.61), whereas being diagnosed with depres-
sion increased the probability of SSRI therapy. Dementia and
cerebrovascular disease as well as living in a nursing home
(aOR 0.54; 95 % CI 0.52–0.55) were highly associated with
SSRI treatment as compared to TCA therapy.

Treatment patterns

Different ADs during the study period were most often pre-
scribed to patients initiating herbal ADs and least often to
those with NASSA index ADs (Table 3). Nearly one quarter
of SSRI or SSNRI index prescriptions was issued by neurol-
ogists or psychiatrists, whereas only 14.3 % of index TCAs
were prescribed by this physician specialty. Though overall
low, the highest proportion of anesthesiologists as index pre-
scribers was found among SSNRI and TCA users.

The median duration of the first treatment episode was
204 days in patients initiating herbal ADs and 191 days in
SSRI users, whereas TCA initiators revealed substantially
shorter median treatment duration (43 days). More than

63 % of patients initiating treatment with herbal ADs or
SSRIs had only one treatment episode, whereas this applied
to only 46 % of TCA users.

Adding 50 % of supply to each dispensation revealed
shorter median treatment episodes compared to the main anal-
ysis, whereas allowing 300 % of supply between subsequent
dispensations prolonged the assumed duration of treatment,
respectively (ESM 5). However, as in the main analysis, the
shortest durations were observed for TCA users, whereas pa-
tients treated with herbal ADs or SSRIs revealed substantially
longer treatment episodes in both sensitivity analyses.

Patients with depression

Among patients with a diagnosed depression, the proportion
of TCA initiators was lower compared to the overall study
population (43.5 vs. 55.3 %). A severe episode was more
common in patients treated with SSNRIs or NASSAs, where-
as moderate episodes were most often diagnosed in patients
initiating herbal ADs (ESM6). Overall, about 60% of patients
with depression only had unspecific diagnoses. Other poten-
tial indications such as pain, anxiety, and sleeping disorders
were slightly higher in patients with depression compared to
the overall cohort. For example, about three quarters of TCA
or SSNRI users with depression were also diagnosed with
pain. The duration of the first treatment episode was longer
in patients with depression than in the overall study population
(median 85 vs. 64 days), although the short median duration
of 43 days for TCAs was also observed in this subgroup.
Further, patients with depression were more likely to receive
different ADs during the study period.

Discussion

To our knowledge, this is the first study assessing character-
istics and drug use patterns of AD drug classes and agents in a
large cohort of older AD initiators from all over Germany. In
this study, we found a remarkably high proportion of TCA-
treated patients, although recommendations generally tend to-
wards other drug classes in this age group [5, 6]. In contrast to
our findings, several studies from other countries observed
lower proportions of TCA use in older patients [10, 15, 16].
Though not restricted to a specific age group, a study reporting
annual prevalences for AD use in seven European electronic
health care databases found that SSRIs were prescribed more
often than TCAs in all except the German population [17].

Although TCAs constituted the largest index AD class in
all seven study years, we observed a trend towards more fre-
quent treatment initiation with SSRIs and NASSAs over the
years probably mirroring respective recommendations for
older persons [5]. Besides the year of cohort entry, the deci-
sion for the first AD class was highly influenced by the
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Fig. 1 Class of index AD dispensation from 2005 to 2011. AD
antidepressant, MAO monoamine oxidase inhibitor, NARI noradrenaline
reuptake inhibitor, NASSA noradrenergic and specific serotonergic
antidepressant, SSNRI selective serotonin noradrenaline reuptake
inhibitor, SSRI selective serotonin reuptake inhibitor, TCA tricyclic
antidepressant
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potential indication for use with sleeping disorders and pain
predicting TCA use, whereas depression was strongly associ-
ated with SSRI treatment. The specialties of the prescribing
physicians and also the prevalences regarding co-medication
supported these findings.

Overall, the potential reasons for treatment choice observed
in our study were in line with formally approved indications or
known use of the respective agents of each class. One example
is the use of TCAs as well as ADs with combined serotonergic
and noradrenergic effects such as mirtazapine, venlafaxine, or
duloxetine in pain therapy [18]. Approval of the latter drug for
pain due to diabetic polyneuropathy probably explains the

remarkably high prevalence of diabetes among SSNRI initia-
tors. Further, the sedative properties of the TCAs trimipramine
and doxepin but also the NASSA mirtazapine promote their
use in sleeping disorders in the setting of geriatric psychiatry
[19]. The overall tendency to prescribe ADs for indications
other than depression was also observed in a Dutch study,
which reported a decreasing percentage of depression as an
indication from 65 % in 1996 to 47 % in 2012 [20].

Given that SSRIs are generally considered first-line treat-
ment in older patients with depression, the high proportion of
TCA initiators among patients with that diagnosis was re-
markable. However, the large proportion of other potential

Table 2 Characteristics of the study cohort by most common index drug class

Total
N = 508,810
(100 %)

TCA
N = 281,421
(55.3 %)

SSRI
N = 111,448 (21.9 %)

SSNRI
N = 16,657
(3.3 %)

NASSA
N = 68,731
(13.5 %)

Herbal ADs
N = 18,953
(3.7 %)

Median age at cohort entry
(Q1; Q3)

73 (68; 79) 72 (68; 78) 75 (69; 81) 72 (68; 78) 75 (69; 82) 71 (67; 78)

Female 355,516 (69.9 %) 202,711 (72.0 %) 73,554 (66.0 %) 10,389 (62.4 %) 46,955 (68.3 %) 14,437 (76.2 %)

Potential indications

Depression 235,661 (46.3 %) 102,590 (36.5 %) 66,438 (59.6 %) 8,506 (51.1 %) 37,506 (54.6 %) 13,196 (69.6 %)

Anxiety disorders 57,746 (11.4 %) 31,272 (11.1 %) 13,207 (11.9 %) 1,989 (11.9 %) 7,870 (11.5 %) 1,758 (9.3 %)

Sleeping disorders 99,661 (19.6 %) 60,015 (21.3 %) 15,768 (14.2 %) 2,557 (15.4 %) 16,019 (23.3 %) 2,724 (14.4 %)

Pain 352,738 (69.3 %) 203,430 (72.3 %) 70,496 (63.3 %) 12,812 (76.9 %) 45,711 (66.5 %) 12,657 (66.8 %)

Co-morbidity

Cerebrovascular disease 126,243 (24.8 %) 56,752 (20.2 %) 37,765 (33.9 %) 4,390 (26.4 %) 20,133 (29.3 %) 3,653 (19.3 %)

Dementia 38,075 (7.5 %) 10,378 (3.7 %) 15,764 (14.1 %) 1,193 (7.2 %) 8,596 (12.5 %) 625 (3.3 %)

Congestive heart failure 111,258 (21.9 %) 52,435 (18.6 %) 30,757 (27.6 %) 3,777 (22.7 %) 18,712 (27.2 %) 2,864 (15.1 %)

Myocardial infarction 30,922 (6.1 %) 14,714 (5.2 %) 8,582 (7.7 %) 1,098 (6.6 %) 5,007 (7.3 %) 722 (3.8 %)

Coronary heart disease 150,352 (29.6 %) 78,131 (27.8 %) 36,443 (32.7 %) 5,310 (31.9 %) 22,319 (32.5 %) 4,586 (24.2 %)

Cardiac arrhythmia 146,003 (28.7 %) 73,777 (26.2 %) 36,875 (33.1 %) 4,916 (29.5 %) 22,394 (32.6 %) 4,498 (23.7 %)

Extrapyramidal and
movement
disorders

83,210 (16.4 %) 37,990 (13.5 %) 23,446 (21.0 %) 3,337 (20.0 %) 13,893 (20.2 %) 2,072 (10.9 %)

Senility 6,894 (1.4 %) 2,599 (0.9 %) 2,400 (2.2 %) 191 (1.2 %) 1,390 (2.0 %) 127 (0.7 %)

Syncope or dizziness 85,575 (16.8 %) 42,819 (15.2 %) 21,956 (19.7 %) 2,828 (17.0 %) 12,888 (18.8 %) 2,969 (15.7 %)

Liver disease 72,524 (14.3 %) 40,575 (14.4 %) 15,503 (13.9 %) 2,605 (15.6 %) 9,774 (14.2 %) 2,449 (12.9 %)

Renal failure 64,213 (12.6 %) 29,176 (10.4 %) 18,381 (16.5 %) 2,471 (14.8 %) 11,165 (16.2 %) 1,318 (7.0 %)

Diabetes 177,597 (34.1 %) 90,604 (32.2 %) 44,221 (39.7 %) 8,928 (53.6 %) 24,834 (36.1 %) 4,778 (27.2 %)

Cancer 112,656 (22.1 %) 62,391 (22.2 %) 24,304 (21.8 %) 3,915 (23.5 %) 15,957 (23.2 %) 3,668 (19.4 %)

Nursing home 25,356 (5.0 %) 7,502 (2.7 %) 10,187 (9.1 %) 663 (4.0 %) 5,861 (8.5 %) 286 (1.5 %)

Median CCI (Q1; Q3) 2 (1; 4) 2 (1; 4) 3 (1; 5) 3 (1; 5) 2 (1; 5) 1 (0; 3)

Co-medication

Opioids 223,281 (43.9 %) 131,195 (46.6 %) 44,245 (39.7 %) 8,233 (49.4 %) 28,992 (42.2 %) 6,221 (32.8 %)

Anxiolytics 153,591 (30.2 %) 82,417 (29.3 %) 33,297 (29.9 %) 4,677 (28.1 %) 23,997 (34.9 %) 5,217 (27.5 %)

Hypnotics/sedatives 127,507 (25.1 %) 69,448 (24.7 %) 26,002 (23.3 %) 3,672 (22.0 %) 20,836 (30.3 %) 4,078 (21.5 %)

Antidementia drugs 42,227 (8.3 %) 14,578 (5.2 %) 15,704 (14.1 %) 1,462 (8.8 %) 7,375 (10.7 %) 1,564 (8.3 %)

Antipsychotic drugs 137,850 (27.1 %) 63,346 (22.5 %) 38,082 (34.2 %) 4,414 (26.5 %) 24,214 (35.2 %) 3,498 (18.5 %)

AD antidepressant, CCI Charlson co-morbidity index, NASSA noradrenergic and specific serotonergic antidepressant, Q1/Q3 first/third quartile, SSNRI
selective serotonin noradrenaline reuptake inhibitor, SSRI selective serotonin reuptake inhibitor, TCA tricyclic antidepressant

Eur J Clin Pharmacol (2017) 73:105–113 109



Table 3 Treatment patterns of the study cohort by most common index drug class

Total
N = 508,810
(100 %)

TCA
N = 281,421
(55.3 %)

SSRI
N = 111,448
(21.9 %)

SSNRI
N = 16,657
(3.3 %)

NASSA
N = 68,731
(13.5 %)

Herbal ADs
N = 18,953
(3.7 %)

Different ADs during study period

1 348,266 (68.5 %) 196,468 (69.8 %) 76,765 (68.9 %) 10,963 (65.8 %) 48,562 (70.7 %) 11,928 (62.9 %)

2 103,663 (20.4 %) 54,163 (19.3 %) 23,083 (20.7 %) 3,518 (21.1 %) 13,454 (19.6 %) 4,275 (22.6 %)

3 35,324 (6.9 %) 19,176 (6.8 %) 7,208 (6.5 %) 1,283 (7.7 %) 4,264 (6.2 %) 1,663 (8.8 %)

≥4 21,557 (4.2 %) 11,614 (4.1 %) 4,392 (3.9 %) 893 (5.4 %) 2,451 (3.6 %) 1,087 (5.7 %)

Specialty of prescribing physiciana

GP/internist 372,215 (73.2 %) 216,562 (77.0 %) 76,318 (68.5 %) 10,056 (60.4 %) 47,408 (69.0 %) 15,930 (84.1 %)

Neurologist/psychiatrist 92,038 (18.1 %) 40,303 (14.3 %) 26,747 (24.0 %) 3,912 (23.5 %) 14,600 (21.2 %) 2,008 (10.6 %)

Anesthesiologist 7,040 (1.4 %) 5,514 (2.0 %) 350 (0.3 %) 527 (3.2 %) 517 (0.8 %) 70 (0.4 %)

Other/unknown 37,210 (7.3 %) 18,966 (6.7 %) 7,971 (7.2 %) 2,149 (12.9 %) 6,148 (9.0 %) 943 (5.0 %)

Multiple physician specialties 307 (0.1 %) 76 (0.0 %) 62 (0.1 %) 13 (0.1 %) 58 (0.1 %) 2 (0.0 %)

Median duration of first
treatment episode (Q1; Q3)b

64 (33; 169) 43 (18; 85) 191 (82; 445) 95 (36; 249) 109 (51; 251) 204 (114; 339)

Number of treatment episodesb

1 274,028 (53.9 %) 129,723 (46.1 %) 75,490 (67.7 %) 9,757 (58.6 %) 40,110 (58.4 %) 12,010 (63.4 %)

2 97,246 (19.1 %) 54,955 (19.5 %) 19,541 (17.5 %) 3,408 (20.5 %) 13,730 (20.0 %) 3,507 (18.5 %)

3–4 74,247 (14.6 %) 47,196 (16.8 %) 11,472 (10.3 %) 2,225 (13.4 %) 9,540 (13.9 %) 2,327 (12.3 %)

≥5 63,289 (12.4 %) 49,547 (17.6 %) 4,945 (4.4 %) 1,267 (7.6 %) 5,351 (7.8 %) 1,109 (5.9 %)

AD antidepressant, GP general practitioner, NASSA noradrenergic and specific serotonergic antidepressant, Q1/Q3 first/third quartile, SSNRI selective
serotonin noradrenaline reuptake inhibitor, SSRI selective serotonin reuptake inhibitor, TCA tricyclic antidepressant
a Index dispensation
bOne-fifty percent of supply of defined daily doses added to each dispensation

Fig. 2 Predictors of treatment
with TCA vs. SSRI. CI
confidence interval, EPM
extrapyramidal and movement
disorders, GP general
practitioner, OR odds ratio, SSRI
selective serotonin reuptake
inhibitor, TCA tricyclic
antidepressant. Note that the
reference group BGP/other^
includes the specialties BGP/
internist,^ Bother/unknown,^ and
Bmultiple physician specialties.^
The specialty of the prescribing
physician refers to the index
dispensation. Adjusted ORs <1.0
predict treatment initiation with
SSRIs, and adjusted ORs >1.0
predict treatment inititation with
TCAs
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indications in this subgroup suggests that also in these pa-
tients, ADs may have been used to treat pain, insomnia, or
other conditions. Especially the high overlap of diagnosed
depression and pain reflecting the complex relationship be-
tween those two disorders [21] was noteworthy. Though in
older patients, TCAs such as amitriptyline have been consid-
ered inappropriate because of their strong anticholinergic and
sedative properties [5, 6], it has been discussed whether indi-
cations related to pain should be exempt from these recom-
mendations [22]. As a consequence, the BScreening Tool of
Older Persons’ potentially inappropriate Prescriptions^
(STOPP) highlights the clinical situations where prescribing
any TCA is potentially inappropriate, e.g., in older patients
with dementia or cardiac conduction abnormalities but allows
freedom to use these ADs in situations where their use may be
indicated, such as low-dose amitriptyline in chronic pain syn-
dromes [23]. With respect to co-medication, also the high
proportion of hypnotic or sedative use in more than one quar-
ter of TCA-treated patients with depression warrants attention
given the sedative properties of this AD class.

Overall, the proportion of mild depression for which main-
ly non-pharmacological treatment is recommended [24, 25]
was similar across most AD classes. However, the compara-
tively low proportion of moderate and severe episodes among
TCA users again supports the assumption that TCAs might
have been prescribed for other indications.

Cerebrovascular diseases, dementia, and living in a nursing
home were more prevalent in users of SSRIs compared to
TCAs and the other AD classes. These findings are plausible
since TCAs are not recommended for use in patients with
dementia because of their anticholinergic properties. Further,
SSRIs such as citalopram have been shown to reduce agitation
in patients with probable Alzheimer’s disease [26], supporting
use in these patients. With respect to cardiovascular co-mor-
bidity, the tendency to prescribe SSRIs we observed is prob-
ably explained by the fact that those ADs are considered to
have a superior cardiovascular safety profile compared to
TCA [27].

Median treatment durations differed substantially depend-
ing on the index drug class. For the subgroup of patients with
depression, not unexpectedly longer treatment periods were
observed, since treatment for an overall duration of 6 to
12 months is recommended to reduce the risk of relapse in
these patients [3]. In line with our findings, a cohort study of
AD initiators in the Australian veteran population from 2005
and 2008 found a median duration for SSRI treatment of
184 days [28]. Although in our study the median treatment
duration differed based on the assumed duration of supply,
overall patterns were similar with longer durations observed
for users of SSRIs and shortest durations for users of TCAs
reflecting the different treatment indications for these classes.

In our study, patients receiving ADs recommended for the
treatment of depression in older patients such as SSRIs were

most likely to have only one treatment episode, which was
also shown by an Italian study reporting the highest propor-
tion of continuous users in SSRI-treated older patients [15]. In
contrast, we found multiple treatment episodes for index ADs
used for a broader spectrum of indications. The largest pro-
portion of multiple treatment episodes, for example, was ob-
served in users of trimipramine, for whom also the highest
prevalence of sleeping disorders was found implying that
these drugs were likely used Bas needed^ and/or at lower daily
dosages compared to the DDD [29].

Overall, a comparison of the different AD classes to other
studies is hampered by AD availability across countries. For
example, opipramol, the second most common TCA in our
study contributing substantially to the large proportion of this
AD class, is very popular in Germany and other European
countries but not approved in the USA [30]. Further, indica-
tions but also warnings and contraindications can differ. A
study analyzing the concordance of prescribing information
of psychiatric drugs across four major drug markets, for ex-
ample, observed especially large variations for the TCAs
doxepin and amitriptyline [31].

The main strength of this study is the size of GePaRD,
which covers approximately 20 % of the German population.
By using pharmacy dispensing data for exposure information
recall bias can be ruled out even for older patients with de-
mentia or living in nursing homes and information is regarded
to be precise in time, product, and dispensed dose [32]. As
ADs are available on prescription only, ascertainment of ex-
posure is assumed to be complete with the exception of St.
John’s wort which is also sold over the counter.

As a limitation, it is not clear if persons filling a prescrip-
tion actually take the drug as indicated or if it is used at all.
Further, GePaRD does not provide prescribed daily doses or
intended treatment durations. Thus, ADs might have been
used in lower doses or only as needed, which was hinted at
in our sensitivity analyses. Although we assessed potential
indications examining inpatient and outpatient diagnoses, a
validation of the actual reason for the respective AD treatment
through chart review was not possible. Therefore, the large
overlap of indications as, for example, observed for depres-
sion and pain limits the evaluation of appropriate AD use with
respect to recent recommendations.

In conclusion, potential indications and drug use patterns in
older German AD initiators varied substantially for different
drug classes and single agents with overall plausible treatment
patterns. The frequent use of TCAs in our study might raise
concerns; however, the high proportion of potential indica-
tions other than depression and the observed treatment pat-
terns indicate that TCAs might have been used to treat pain
or insomnia. Still, the anticholinergic and sedative properties
of this drug class have to be kept in mind, and recommenda-
tions with respect to co-morbidity, co-medication, and dosage
for older patients should be considered.
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