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Abstract
Purpose To study how long antidepressants initiated after diagnoses of Alzheimer’s disease (AD) were used and factors associated
with discontinuation of use among persons with Alzheimer’s disease (AD). In addition, differences in duration of use between the
antidepressants groups were compared.
Methods Register-based Medication use and Alzheimer’s disease (MEDALZ) cohort included 70,718 community-dwelling
people with AD who were diagnosed during the years 2005–2011. For this study, the new antidepressant users were included
after 1-year washout period (N = 16,501; 68.6% females, mean age 80.9). The duration of antidepressant use was modeled with
the PRE2DUP method. Factors associated with treatment discontinuation were assessed with Cox proportional hazard models
and included age, gender, comorbid conditions and concomitant medications.
Results Median duration of the new antidepressant use period was 309 days (IQR 93–830). For selective serotonin reuptake inhibitor
(SSRI) use, the median duration was 331 days (IQR 101–829), for mirtazapine 202 days (IQR 52–635), and for serotonin and
norepinephrine reuptake inhibitors (SNRIs) 134 days (IQR 37–522). After 1-year follow-up, 40.8% had discontinued antidepressant
use, 54.6% after 2 years and 64.1% after 3 years. Factors associated with treatment discontinuation were age over 85, male gender,
diabetes, and use of memantine, opioids, and antiepileptics whereas benzodiazepines and related drugs and antipsychotic use were
inversely associated with discontinuation.
Conclusions Antidepressants are used for long-term among people with AD. Need and indication for antidepressant use
should be assessed regularly as evidence on their efficacy for behavioral and psychological symptoms of dementia is
limited.
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Introduction

Over the last two decades, prevalence of antidepressant use has
increased and treatment duration has prolonged in older people
[1]. Antidepressants are frequently used also among people with
Alzheimer’s disease (AD), with annual prevalence of use of 28–
31% reported in previous studies [2–4]. Main indications for
antidepressant use are depression and anxiety disorders [5].
However, these drugs are also used for other indications such
as neuropathic pain, insomnia, and migraine. Among persons
with AD, antidepressants are used for treatment of behavioral
and psychological symptoms of dementia (BPSD) although
their effectiveness in this indication is modest [6, 7].

Antidepressant use is also associated with an increased risk
of adverse effects and events, such as falls, fractures, cardio-
vascular events, all-cause mortality, and upper gastrointestinal
bleeding among older persons [8, 9]. Clinically significant
drug-drug interactions with antidepressants are also possible,
especially among older persons using multiple concomitant
drugs [10]. Among vulnerable people with cognitive disor-
ders, the risk of adverse drug events is less studied. Among
people with AD, antidepressant use has been associated with
an increased risk of hip fractures and head injuries, and the
risks remained elevated in long-term use [11, 12]. In addition,
use of citalopram among people with AD has been associated
with worsening of cognition and QT interval prolongation
compared with placebo [13]. Discontinuation of antidepres-
sant use may also be problematic as withdrawal symptoms
may emerge [14].

The duration of antidepressant use has been previously
investigated among general older population [15–17] and
among people with dementia [18] whereas the studies among
community-dwelling persons with AD are lacking. Previous
studies have found a median duration of use 64 days [17] and
175 days [15] and mean duration of 266 days [16]. One study
among general older people [15] and another among persons
with dementia [18] also investigated factors associated with
treatment discontinuation and found varying results. We stud-
ied how long antidepressants initiated after AD diagnosis
among community-dwelling persons with AD were used,
which factors were associated with discontinuation and differ-
ences in the duration of use between the antidepressants
groups.

Materials and methods

This study was a part of the register-based MEDALZ study
including 70,718 people who received clinically verified diag-
nosis of AD during the years 2005–2011 in Finland. The diag-
noses of AD were identified from the special reimbursement
register, as described previously in detail [19]. Diagnoses of AD

was according to NINCDS-ADRDA [20] and DSM-IV criteria,
and the diagnoses were verified by geriatrician or neurologist.
Data from several nationwide registers included the prescription
register (1995–2015), the special reimbursement register
(1972–2015), and the hospital discharge register (1972–2015).
MEDALZ also contains socioeconomic data (1972–2015) and
causes of death (2005–2015) from the Statistics Finland (see
details in Supplementary material).

Antidepressant use was identified by Anatomical
Therapeutic Chemical (ATC) codes N06A from the prescrip-
tion register data. Antidepressants were further categorized as
tricyclic antidepressants (TCAs; N06AA), selective serotonin
reuptake inhibitors (SSRIs; N06AB), mirtazapine
(N06AX11), and serotonin and norepinephrine reuptake in-
hibitor (SNRIs) including venlafaxine (N06AX16),
milnacipran (N06AX17), and duloxetine (N06AX21). Other
antidepressants were grouped together (described in
Supplementary material). Due to small number of users,
TCAs were combined into group of other antidepressants.
Indication of drug use is not recorded in the registers utilized
in this study. The duration of antidepressant use was modeled
with the PRE2DUP method [21]. It is based on calculation of
sliding averages of defined daily doses (DDDs) according to
individual drug use patterns. Each ATC code for each person
is modeled separately and by considering hospital care periods
(as drugs used during hospital care are not recorded in the
register), stockpiling of drugs, variation in purchase events,
and changing dose. Duration of Bany antidepressant^ use
was derived by combining overlapping drug use periods of
all specific antidepressant substances. Modeling time on the
antidepressant groups (SSRIs and SNRIs) were constructed
similarly, by considering those specific groups only.

Persons who initiated antidepressants after AD diag-
nosis were identified (n = 24,922). One-year washout pe-
riod before the first antidepressant purchase was used to
exclude prevalent users (n = 6387). In addition, the anti-
depressant users at the date of AD diagnosis were ex-
cluded (n = 1032). Due to lack of the medication infor-
mation during hospital care, we excluded users who
were in hospital care over half of the washout period
or having long (> 90 days) ongoing hospitalization/
institutionalization at the end of washout period (n =
842). Finally, 160 antidepressant initiators who were in
hospital care during the entire study period were exclud-
ed. The final study sample included 16,501 new initia-
tors of antidepressants.

The follow-up began from the first antidepressant purchase
after AD diagnosis. The follow-up ended for following rea-
sons (whichever came first): long hospital/ institutional stay
(> 90 days), death, end of study period (December 31, 2015),
after 4 years of follow-up or discontinuation of antidepressant
use. In drug group-specific analyses, the follow-up was also
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censored at switch to, or concomitant use of the different an-
tidepressant groups. Discontinuation of antidepressant use
was considered as an outcome event in the analyses.

Covariates

Comorbidities were identified from the special reimbursement
register as diagnosed before the antidepressant initiation.
Cardiovascular diseases included chronic heart failure, hyper-
tension, coronary artery disease, and chronic arrhythmias. Data
on asthma/chronic obstructive pulmonary disease (COPD), di-
abetes, glaucoma, rheumatoid arthritis, and epilepsy were col-
lected similarly. Hospital discharge register comprised hospital
care periods with discharge diagnoses, categorized according to
ICD-10 classification (with the corresponding ICD-8 and ICD-
9 codes). Comorbidities from the hospital discharge register
included histories of stroke, fracture, schizophrenia, depression,
and bipolar disorder. Schizophrenia, depression, and bipolar
disorder were considered if they were diagnosed at least 5 years
before AD diagnoses. Active cancer was defined within 1 year
before antidepressant initiation as cancer treated in hospital
care, or use of antineoplastic drugs (definitions provided in
Supplementary material).

Use of other drugs was measured during the 183 days (later
6 months) before the ant idepressan t in i t i a t ion .
Acetylcholinesterase inhibitor (AChEI), memantine, nonsteroi-
dal anti-inflammatory drugs (NSAIDs), paracetamol, opioids,
antiepileptics, antipsychotics and benzodiazepines, and related
drugs were included. Previous antidepressant use was defined
as antidepressant use before the washout.

Statistical analysis

Descriptive statistics comparing the users of antidepressant
classes were conducted with chi-squared tests for categorical
variables. Duration of antidepressant use was described with
median and interquartile ranges (IQRs). As duration of use is
also affected by the end of follow-up, we also analyzed medi-
an time to discontinuation by Kaplan-Meier. The first discon-
tinuation analysis included all new antidepressant users, with
censoring to long hospital stay (> 90 days), death, after 4 years
of use and the end of study period (December 31, 2015). The
second analysis included three different antidepressant groups
(SSRIs, SNRIs, and mirtazapine), with censoring to change of
drug group and concomitant use of these groups, in addition to
censoring events described for the first analyses. SSRIs,
SNRIs, and mirtazapine were the three major groups covering
97.4% of all users. Initiators of TCAs and other antidepres-
sants or combinations were not analyzed separately due to low
number of users.

Cox regression analysis was used to investigate factors
associated with discontinuation of the antidepressant use.
Hazard ratios (HRs) were calculated with 95% confidence

intervals (CIs). The analyses were adjusted for the following
factors: gender, age (< 75, 75–84, ≥ 85), cardiovascular dis-
ease, history of stroke, diabetes, asthma/COPD, glaucoma,
active cancer, rheumatoid arthritis, epilepsy, schizophrenia,
depression or bipolar disorder, previous fracture, substance
abuse, and use of AChEI, memantine, opioids, NSAIDs, para-
cetamol, BZDR, antipsychotics, antiepileptics, and previous
antidepressant use.

All analysis were performed using IBM SPSS Statistics for
Windows, Version 24.0. Armonk, NY: IBM Corp.

Ethics of the study

Data were retrieved from the registers by the register main-
tainers and de-identified register data were submitted to the
research team. According to Finnish legislation, no ethics
committee approval is required as participants were not
contacted in any way.

Results

Among new users of antidepressants, 68.6% were female and
mean age at the time of antidepressant initiationwas 80.9 years
(SD 7.0) (Table 1). The median time from the diagnosis to
initiation of antidepressant use was 570 days (IQR = 205–
1150). SSRIs were most commonly initiated antidepressant
group, n = 9047 (54.8%), citalopram (n = 4426), and
escitalopram (n = 4110) in most cases, followed by
mirtazapine, n = 6462 (39.2%). Compared to others, SNRI
users had more frequently rheumatoid arthritis and previous
fracture. In addition, SNRI users used more often analgesics,
antiepileptics, and memantine at the baseline and had history
of antidepressant use. At baseline, mirtazapine users used
more often BZDRs and antipsychotics compared with the oth-
er antidepressant users.

Most of the antidepressant users (76.8%) had only one
antidepressant use period during the follow-up. Among
those who reinitiated use, the median time between the first
and the second period was 120 days (IQR = 56–295).
Median duration of the first antidepressant period was
309 days (IQR 93–830) (Table 2). SSRI users had the lon-
gest duration of use (median 331 days), followed by
mirtazapine users (202 days) and SNRI users (134 days).
Durations less than 1 month were more frequently observed
for SNRI users and mirtazapine users. SSRI users were
more likely to use over 4 years (10.1%) whereas SNRI users
were least likely (4.8%).

The most common reason for end of the antidepressant use
was treatment discontinuation in all drug groups (Table 2).
Figure 1a presents continuation of antidepressant use in rela-
tion to time since initiation of use. The median time to treat-
ment discontinuation was 588 days (95% CI 564–612) and
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within 6 months, 31.1% had discontinued antidepressant use,
40.8% after 1 year, 54.6% after 2 years, and 64.1% after
3 years. Continuation of use by drug groups are presented in
Fig. 1b. Within 6 months, 25.7% of SSRI users, 37.5% of
mirtazapine users, and 43.4% of SNRI users had discontinued
their antidepressant use. Median time to discontinuation was
732 days for SSRI users, 439 days for mirtazapine users, and
288 days for SNRI users (Table 2).

Factors associated with discontinuation of antidepressant use
were age over 85, male gender, diabetes, use of memantine,
opioids, and antiepileptics (Table 3). Use of BZDR and antipsy-
chotics had inverse association with discontinuation. When an-
alyzing the impact of the drug groups, mirtazapine (HR 1.33;
95% CI 1.27–1.39) and SNRIs (HR 1.61; 95% CI 1.44–1.80)
were associated with earlier discontinuation compared with
SSRI use in the unadjusted analyses. After adjusting for

Table 1 Baseline characteristics of new antidepressant users and differences between the antidepressant groups (selective serotonin reuptake inhibitors
[SSRI], mirtazapine and serotonin and norepinephrine reuptake inhibitor [SNRI] users compared with chi squared test)

Characteristics New users n = 16,501 SSRI n = 9047 Mirtazapine n = 6462 SNRI n = 557 p value*

Female, n (%) 11,320 (68.6) 6355 (70.2) 4283 (66.3) 409 (73.4) < 0.001

Age at the time of initiation, n (%) < 0.001

< 75 2671 (16.2) 1594 (17.6) 905 (14.0) 90 (16.2)

75–84 8571 (51.9) 4748 (52.5) 3295 (51.0) 289 (51.9)

≥ 85 5259 (31.9) 2705 (29.9) 2262 (35.0) 178 (32.0)

Time from Alzheimer’s disease diagnosis to antidepressant use, n (%) < 0.001

< 6 months 3721 (22.6) 2151 (23.8) 1369 (21.2) 108 (19.4)

6–12 months 2499 (15.1) 1457 (16.1) 893 (13.8) 83 (14.9)

12–24 months 3386 (20.5) 1938 (21.4) 1220 (18.9) 122 (21.9)

24–48 months 4227 (25.6) 2251 (24.9) 1713 (26.5) 153 (27.5)

Over 48 months 2668 (16.2) 1250 (13.8) 1267 (19.6) 91 (16.3)

Comorbidities, n (%)

Cardiovascular disease 8335 (50.5) 4461 (49.3) 3365 (52.1) 284 (51.0) 0.003

History of stroke 1733 (10.5) 931 (10.3) 682 (10.6) 62 (11.1) 0.746

Diabetes 2194 (13.3) 1170 (12.9) 876 (13.6) 76 (13.6) 0.503

Asthma/COPD 1466 (8.9) 754 (8.3) 619 (9.6) 13 (6.6) 0.017

Glaucoma 1572 (9.5) 861 (9.5) 616 (9.5) 58 (10.4) 0.781

Active cancer 663 (4.0) 361 (4.0) 253 (3.9) 24 (4.3) 0.892

Rheumatoid arthritis 706 (4.3) 376 (4.2) 268 (4.1) 41 (7.4) 0.001

Epilepsy 368 (2.2) 194 (2.1) 149 (2.3) 14 (2.5) 0.713

History of schizophrenia 192 (1.2) 95 (1.1) 83 (1.3) 8 (1.4) 0.333

History of depression or bipolar disorder 424 (2.6) 219 (2.4) 171 (2.6) 18 (3.2) 0.388

Previous fracture 3959 (24.0) 2039 (22.5) 1665 (25.8) 157 (28.2) < 0.001

Substance abuse 452 (2.7) 213 (2.4) 214 (3.3) 15 (2.7) 0.002

Use of other drugs 6 months before antidepressant initiation, n (%)

Alzheimer’s disease medication

AChEI 10,979 (66.5) 6061 (67.0) 4266 (66.0) 346 (62.1) 0.040

Memantine 6312 (38.3) 3380 (37.4) 2563 (39.7) 229 (41.1) 0.006

Analgesics

Opioids 1963 (11.9) 834 (9.2) 874 (13.5) 168 (30.2) < 0.001

NSAIDs 2165 (13.1) 1181 (13.1) 781 (12.1) 104 (18.7) < 0.001

Paracetamol 5909 (35.8) 2899 (32.0) 2559 (39.6) 280 (50.3) < 0.001

Psychotropic drugs

BZDR 5869 (35.6) 2755 (30.5) 2732 (42.3) 190 (34.1) < 0.001

Antipsychotics 4389 (26.6) 2226 (24.6) 1940 (30.0) 135 (24.2) < 0.001

Antiepileptic 1153 (7.0) 527 (5.8) 469 (7.3) 96 (17.2) < 0.001

Previous antidepressant use, n (%) 4095 (24.8) 2164 (23.9) 1601 (24.8) 185 (33.2) < 0.001

COPD, chronic obstructive pulmonary disease; AChEI, acetylcholinesterase inhibitor; NSAIDs, nonsteroidal anti-inflammatory drugs; BZDR, benzodi-
azepines and related drugs.* Comparison between antidepressant groups with chi squared tests
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comorbid conditions and concomitant medications, the results
remained significant for mirtazapine (HR 1.35; 95% CI 1.29–
1.41) and SNRIs (HR 1.59; 95% CI 1.42–1.79).

Discussion

To our knowledge, this is the first study focusing on the dura-
tion of antidepressant use among community-dwelling persons
with AD. We found that median duration of use was 309 days
and median time to discontinuation was even longer, 588 days.
Previous studies have focused on general older population like
a German study among people aged > 65 that reported a medi-
an duration of only 64 days [17]. A previous study among
Australian veteran population aged 55 years or more found that
median duration of the first antidepressant use was 175 days
[15]. These findings on duration of use are much shorter than in
our study. However, comparisons to our findings is difficult due
to different methods used to estimate duration of antidepressant
use in these studies, and varying study populations.

In general, indications for antidepressant use include de-
pression and anxiety disorders, and some of them may be
effective also for neuropathic pain [22, 23]. Among people
with AD, antidepressants may be used for BPSD such as anx-
iety, depressive symptoms, and agitation [6, 24]. In our study
within 6 months, 31% of the antidepressant users had
discontinued antidepressant use. That is less than in a previous

study among older persons with dementia, where 53% of an-
tidepressant users had discontinued within 6 months [18]. In
Australian veteran population, 50% also discontinued antide-
pressant use within 6 months [15].

In accordance with the previous study among persons with
dementia, we found that discontinuation was more common
among the oldest persons [18]. It might be that the oldest persons
are monitored more carefully. The oldest persons may have
higher risk for adverse effects and events associated with anti-
depressant use, even at lower doses, due to aging-related chang-
es in pharmacokinetics and pharmacodynamics [25] and for this
reason, the threshold for discontinuationmay be lower. Also, we
found that male gender was associated with shorter antidepres-
sant use which is in line with the previous Australian study [15].
In the Australian study, 57% of participants were male and only
6% had dementia which may explain shorter durations of use
compared with our study. They also found that dementia was
associated with longer duration of use. Finnish clinical care
guidelines for BPSDs suggests that need for antidepressant use
should be evaluated every three to 6 months, as some BPSD
symptoms can resolve by itself [24]. Due to a risk of adverse
events such as falls [26], fractures, all-cause mortality, and upper
gastrointestinal bleeding [8] and modest efficacy for BPSD [6,
7], duration of antidepressant use should be limited when
treating BPSD. Antidepressant use should be discontinued if
there is nomore current indication for use, due to lack of benefit,
and at emergence of adverse effects or events.

Table 2 Comparison of the durations of the first antidepressant use periods and reasons for the end of use periods between antidepressant groups
(selective serotonin reuptake inhibitors [SSRI], mirtazapine and serotonin and norepinephrine reuptake inhibitor [SNRI] users)

New users n = 16,501 SSRI n = 9047 Mirtazapine n = 6462 SNRI n = 557 p value*

Duration of the first antidepressant use period, n (%) < 0.001

Median (IQR days) 309 (93–830) 331 (101–829) 202 (52–635) 134 (37–522)

< 1month 2247 (13.6) 889 (9.8) 1311 (20.3) 125 (22.4)

1–6 months 4306 (26.1) 2476 (27.4) 1798 (27.8) 190 (34.1)

6–12 months 2352 (14.3) 1391 (15.4) 943 (14.6) 65 (11.7)

1–2 years 2882 (17.5) 1720 (19.0) 992 (15.4) 82 (14.7)

2–3 years 1779 (10.8) 1013 (11.2) 566 (8.8) 31 (5.6)

3–4 years 1156 (7.0) 640 (7.1) 372 (5.8) 37 (6.6)

Over 4 years 1779 (10.8) 918 (10.1) 480 (7.4) 27 (4.8)

Reasons for end of the first period, n (%) < 0.001

Discontinuation 9167 (55.6) 4479 (49.5) 3598 (55.7) 326 (58.5)

Death 2339 (14.2) 1172 (13.0) 825 (12.8) 60 (10.8)

End of study period 1402 (8.5) 638 (7.1) 558 (8.6) 39 (7.0)

Long hospital stays 1814 (11.0) 1060 (11.7) 522 (8.1) 49 (8.8)

Switch/concomitant use NA 780 (8.6) 479 (7.4) 56 (10.1)

Continued use over 4 years 1779 (10.8) 918 (10.1) 480 (7.4) 27 (4.8)

Time to discontinuation, days < 0.001

Median (95% CI) 588 (564–612) 732 (696–768) 439 (404–474) 288 (191–385)

SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin and norepinephrine reuptake inhibitor; IQR, interquartile range; NA, not applicable; CI,
confidence interval. Comparison between antidepressant groups with chi squared tests
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Fig. 1 Time to discontinuation of
first antidepressant use. a Any
antidepressant use. b By the
antidepressant group
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Another reason for the longer duration of use in our
study compared with the previous studies can be use of
different antidepressants. In the study among persons with
dementia [18], 54.4% used TCAs and 45.6% used SSRI/
SNRI whereas in our study, TCAs were used only by
1.4% and 54.8% used SSRIs. In the Australian study,
TCAs were excluded and thus, their results describe use
of newer antidepressants [15]. Both the Finnish guidelines
[24] and American Psychiatric Association (APA) [27]
recommend that SSRIs may be preferred for BPSD symp-
toms due to more favorable adverse effect profile com-
pared to TCAs. Thus, our results follow these guidelines
of care in terms of avoiding TCA use.

In our study, SSRIs were used for longer time periods
than mirtazapine and SNRIs. The longer duration of use
has been associated with SSRI use also in the previous
studies although the reference antidepressant drug group
has varied in these studies [15, 17, 18]. Higher risk of
treatment discontinuation with mirtazapine compared with
SSRIs may be explained by different indications of use.
Mirtazapine may be used for insomnia [28] and treatment
durations may be shorter for sleep disturbances than for
other symptoms, including depressive symptoms.
However, there is a lack of evidence on efficacy of
mirtazapine use for sleep disorders among community-
dwelling AD patients. A pilot study did not find a

Table 3 Factors associated with discontinuation of antidepressant use in unadjusted and adjusted Cox proportional hazard models, presented with
hazard ratios (HRs) with 95% confidence intervals (CIs) and corresponding p values. All factors listed were included in the adjusted model

Covariates Unadjusted HR (95% CI) p value Adjusted HR (95% CI) p value

Male 1.09 (1.04–1.14) < 0.001 1.10 (1.05–1.15) < 0.001

Age at the time of initiation

< 75 1 (reference)

75–84 1.01 (0.96–1.07) 0.642 1.01 (0.96–1.08) 0.642

≥ 85 1.12 (1.05–1.19) < 0.001 1.12 (1.05–1.20) < 0.001

Comorbidities

Cardiovascular disease 1.06 (1.02–1.10) 0.007 1.05 (1.00–1.09) 0.040

History of stroke 0.98 (0.91–1.04) 0.474 0.95 (0.88–1.02) 0.120

Diabetes 1.10 (1.04–1.17) 0.002 1.08 (1.02–1.15) 0.011

Asthma/COPD 1.03 (0.96–1.10) 0.455 1.02 (0.95–1.02) 0.565

Glaucoma 0.98 (0.92–1.06) 0.653 0.98 (0.91–1.05) 0.515

Active cancer 0.98 (0.88–1.10) 0.738 0.95 (0.85–1.06) 0.338

Rheumatoid arthritis 1.07 (0.97–1.18) 0.204 1.08 (0.98–1.20) 0.118

Epilepsy 1.01 (0.87–1.16) 0.948 0.91 (0.78–1.07) 0.249

History of schizophrenia 0.88 (0.72–1.07) 0.187 0.96 (0.78–1.17) 0.677

History of depression or bipolar disorder 0.88 (0.77–1.01) 0.063 0.91 (0.80–1.05) 0.200

Previous fracture 0.99 (0.94–1.04) 0.590 0.99 (0.94–1.04) 0.605

Substance abuse 0.89 (0.78–1.01) 0.075 0.90 (0.79–1.03) 0.129

Use of other drugs 6 months before antidepressant initiating

Alzheimer’s disease medication

AChEI 1.03 (0.99–1.08) 0.198 1.02 (0.98–1.07) 0.336

Memantine 1.15 (1.10–1.19) < 0.001 1.14 (1.09–1.19) < 0.001

Analgesics

Opioids 1.11 (1.04–1.18) 0.002 1.10 (1.03–1.17) 0.008

NSAIDs 0.93 (0.88–0.99) 0.024 0.94 (0.88–1.00) 0.045

Paracetamol 1.03 (0.99–1.08) 0.175 1.01 (0.96–1.05) 0.838

Psychotropic drugs

BZDR 0.93 (0.89–0.97) < 0.001 0.93 (0.89–0.97) 0.002

Antipsychotics 0.96 (0.91–1.00) 0.063 0.94 (0.90–0.99) 0.019

Antiepileptic 1.13 (1.04–1.22) 0.003 1.15 (1.06–1.26) 0.001

Previous antidepressant use 0.97 (0.92–1.01) 0.159 0.99 (0.94–1.04) 0.708

COPD, chronic obstructive pulmonary disease; AChEI, acetylcholinesterase inhibitor; NSAIDs, nonsteroidal anti-inflammatory drugs; BZDR, benzodi-
azepines and related drugs
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significant improvement with sleep disorders when using
15 mg of mirtazapine daily [29]. In turn, according to
Finnish care guidelines, mirtazapine should be used with
3.75–7.5 mg dosage for sleep disorders [30].

SNRI users were more likely to use analgesics and antiep-
ileptics and had more often rheumatoid arthritis and previous
fracture compared to the other groups. It might be that SNRIs
are more often used for neuropathic pain. SNRIs, like
duloxetine, and antiepileptics are among the first-line medica-
tions for neuropathic pain [23]. Use of opioids and antiepilep-
tics was associated with earlier discontinuation of antidepres-
sant use, reflecting difficulties in treating neuropathic pain.

Use of BZDRs and antipsychotics were associated with lon-
ger durations of antidepressant use. These drugs are often used
for the treatment for BPSD [31], and thus, these associations
may imply the presence of more severe BPSD symptoms.
Previous study among people aged 55 or more found longer
antidepressant treatments for those with psychiatric disorders
and higher risk of discontinuation in persons with cancer and
multi-morbidities [15]. In our study, discontinuation of use was
not associated with somatic or mental diseases except for dia-
betes. On the contrary, memantine use was associated with
discontinuation of antidepressant use. Memantine use could
be a marker of more advanced stage of AD as it is indicated
for treatment of moderate and severe AD. Memantine is also
used in treatment of BPSD symptoms and previous studies
have linked memantine use to more frequent use of psychotro-
pic drugs [32]. However, memantine initiation has also been
associated with a decrease or stabilization in the prevalence of
antidepressant use [32, 33]. Memantine is somewhat effica-
cious for BPSD symptoms, such as delusions and agitation/
aggression [34] whereas the results on the impact on depressive
symptoms are controversial [34, 35].

This study was a nationwide cohort including the all
community-dwelling persons with AD. Register-based data en-
abled long-term follow-up of these persons. Antidepressant
drug purchases were identified from dispensed, reimbursed
purchases without any recall bias. In addition, the PRE2DUP
method estimates well antidepressant use among older persons
[36, 37]. A limitation of this study was a lack of data on indi-
cations for antidepressant use. Data did not include severity of
AD or frequency or severity of BPSD. Our results are not
generalizable to persons with AD living in the nursing homes
or long-term care facilities as we did not have data on drug use
in these institutions. We censored the follow-up when person
was admitted to long-term hospital/institutional care.

Conclusion

Antidepressants are often used long-term among community-
dwelling persons with AD. SSRIs are used for longer periods
than mirtazapine or SNRIs. Need of antidepressant treatment

in persons with AD should be evaluated regularly due to in-
sufficient evidence of efficacy and increased risk for adverse
events such as falls and related fractures.
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