
Central Lancashire Online Knowledge (CLoK)

Title Too Much and Too Little: Antidepressant Treatment in Stroke Survivors 
during the First Year

Type Article
URL https://clok.uclan.ac.uk/42374/
DOI
Date 2022
Citation Weheid, Katja, Volz, Matthias, Ladwig, Simon and Hackett, Maree (2022) Too

Much and Too Little: Antidepressant Treatment in Stroke Survivors during 
the First Year. Journal of Integrative Neuroscience (jin), 21 (4). ISSN 0219-
6352 

Creators Weheid, Katja, Volz, Matthias, Ladwig, Simon and Hackett, Maree

It is advisable to refer to the publisher’s version if you intend to cite from the work. 

For information about Research at UCLan please go to http://www.uclan.ac.uk/research/ 

All outputs in CLoK are protected by Intellectual Property Rights law, including Copyright law.  
Copyright, IPR and Moral Rights for the works on this site are retained by the individual authors 
and/or other copyright owners. Terms and conditions for use of this material are defined in the 
http://clok.uclan.ac.uk/policies/

http://www.uclan.ac.uk/research/
http://clok.uclan.ac.uk/policies/


J. Integr. Neurosci. 2022; 21(4): 108
https://doi.org/10.31083/j.jin2104108

Copyright: © 2022 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Original Research

Too Much and Too Little: Antidepressant Treatment in Stroke
Survivors during the First Year
Katja Werheid1,†, Matthias Volz2,*,†, Simon Ladwig3,4, Maree Hackett5,6

1Department of Psychology, University of Bielefeld, 33501 Bielefeld, Germany
2Department of Psychology, University of Kassel, 34127 Kassel, Germany
3Clinic of Neurology, Klinikum Ernst von Bergmann, 14467 Potsdam, Germany
4Department of Psychology, Humboldt Universität zu Berlin, 12489 Berlin, Germany
5The George Institute for Global Health, University of New South Wales, 2042 Sydney, Australia
6Faculty of Health and Care, The University of Central Lancashire, PR1 2HE Preston, UK
*Correspondence: matthias.volz@uni-kassel.de (Matthias Volz)
†These authors contributed equally.
Academic Editor: Imran Khan Niazi
Submitted: 28 March 2022 Revised: 25 April 2022 Accepted: 28 April 2022 Published: 1 June 2022

Abstract

Background: Post-stroke depression (PSD) is the most frequent mental illness after stroke, affecting about 30% of stroke survivors
and hampering rehabilitation outcome. While current guidelines recommend monitored antidepressant treatment (ADT) in PSD, the
limited precision between the use and need of ADT in clinical practice remains underassessed and poorly understood. Methods: De-
pression according to DSM criteria and ADT was assessed in n = 294 stroke survivors from two German rehabilitation centers about
one, six, and twelve months after stroke. At each measurement occasion, PSD and current use of ADT was assessed, leading to four sub-
groups: PSD (yes/no) and ADT (yes/no). Frequencies of ADT and PSD were examined and analyzed with regard to depression severity
(minor/major). Intra-individual trajectories were used to assess the persistence in ADT over- and undertreatment from a longitudinal per-
spective. Results: After one, 6 and 12 months, 36.7%, 31.1% and 25.5% of stroke survivors fulfilled the criteria for depression. Across
all measurement occasions, 53% of depressed stroke survivors did not receive ADT, while 12% of the non-depressed did. ADT between
stroke survivors with major or minor depression differed at baseline but not thereafter. Between 15–40% of the depressed without ADT
experienced persisting undertreatment and 25–50% the non-depressed with ADT had not fulfilled depression criteria at an earlier time
point. Conclusions: Depression occurred in one in three stroke survivors. Among these, only one in two received ADT, irrespective of
PSD severity after discharge. In contrast, one in eight stroke survivors without depressive disorder received ADT, about half of them in
the absence of earlier PSD. In conclusion, we found evidence of both under- and overtreatment of PSD with ADT, which emphasizes the
need for a more stringent implementation of current PSD guideline recommendations.
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1. Introduction
Depression is a long-term complication of stroke af-

fecting about 30% of all stroke survivors at any given point
after stroke [1,2]. Systematic reviews show that post stroke
depression (PSD) is associated with worse rehabilitation
outcome and higher mortality [3,4]. Moreover, PSD has
been found to prolong functional and vocational recovery,
reduce life satisfaction [5], and render the use of rehabilita-
tion services less efficient [6–8].

Previous evidence of clinical trials suggests that an-
tidepressant treatment (ADT)—especially selective sero-
tonin reuptake inhibitors (SSRI)—can be an effective agent
to treat PSD or lower the risk to develop depressive symp-
toms after stroke [9–13]. Although treatment guidelines
concordantly emphasize the need of early identification fol-
lowed by swift and evidence-based treatment of PSD [14–
16], PSD still remains underdiagnosed and undertreated
[5,17,18]. With regard to ADT, evidence from register and
community-based samples [19–22], which capture the clin-

ical practice, showed that the match between the need and
the use of ADT in stroke survivors suffering from PSD is
far from optimal (cf. Online Supplementary Table 1). In
fact, previous studies [19–21] revealed that ADT had been
received by only about 23–49% of stroke survivors with
persisting and/or clinically relevant depressive symptoms
between three and 12 months after the event. Moreover,
amongst the stroke survivors with chronic PSD throughout
the first year who did not receive ADT after three months,
only 19% reported a change in their treatment, i.e., the start
of ADT after the first year [20]. At the same time, of those
stroke survivors with ADT, between 53–68% did not report
depressive symptoms [19–21], with even 63% of them re-
porting no depressive symptoms at any prior measurement
occasion [20]. This mismatch, or lack in precision of ADT
selection, also seems to persist beyond the first year after
stroke [22], with evidence [23,24] showing that up to five
years after stroke, only about 22–26% of depressed stroke
survivors reported to receive ADT while 59–72% without
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Table 1. Sample characteristics and subgroups of patients with (D+) or without (D–) depression diagnosis and with (ADT+) or
without (ADT–) antidepressants.

Baseline (T0) characteristics (n = 294) M (SD)

Age 63.78 (10.82)
Education (years) 11.37 (3.06)
ADL (Barthel-Index) 85.72 (20.29)
Stroke severity (mNIHSS) 3.85 (3.52)

% (n)

Previous depression (% yes) 13.6% (40)
Gender (% female) 40.1% (118)

Subgroup characteristics
Baseline (T0) 6-months (T1) 12-months (T2)

n = 294 n = 190 n = 173

% DSM-5 Depression [minor/major] 35.7% [18.0/17.7] 31.1% [15.8/15.3] 25.5% [14.5/11.0]

D+ 105 (35.7%) 59 (31.1%) 44 (25.4%)
ADT+ 39 (37.1%) 20 (33.9%) 16 (36.7%)
ADT– 66 (62.9%) 32 (54.2%) 19 (43.2%)
NA - 7 (11.9%) 9 (20.5%)

D– 189 (64.2%) 131 (68.9%) 129 (74.6%)
ADT+ 29 (15.3%) 12 (9.2%) 14 (10.9%)
ADT– 159 (84.1%) 106 (80.9%) 98 (75.9%)
NA 1 (0.5%) 13 (9.9%) 17 (13.2%)

Note: M, mean; SD, standard deviation; mNIHSS, modified National Institute of Health Stroke Scale; ADL,
Activities of Daily Living were assessed using the Barthel-Index; NA, missing value. Proportions of the two
groups D+ and D– refer to the sample of the corresponding measurement occasion, proportion of ADT+ and
ADT+ within these two groups refer to the corresponding sample size of the D+/D– group.

PSD did receive ADT.
For the proportion of non-depressed stroke survivors

with ADT, these results might indicate that the prescribed
ADT was effective and might have been used as relapse
prevention. Alternatively, it might suggest that ADT was
effective but not (yet) terminated after remission, or that
stroke survivors without PSD may have received ADT
without clear indication. After stroke, especially SSRIs are
used as ADT to facilitate other aspects of recovery (e.g.,
motor recovery) next to PSD, which may contribute to the
described mismatch between the use and need of ADT. In
fact, the FLAME-trial, which was published in 2011, sug-
gested that the SSRI fluoxetine could promote functional
recovery [25], which might have fostered an increased off-
label use of SSRIs [26]. However, several more recent
studies based on large samples could not replicate this ef-
fect [10,11,27]. Furthermore, while a potential off-label
use might explain certain parts of the current mismatch in
terms of overtreatment, it would not explain the current un-
dertreatment of PSD with ADT, i.e., the striking proportion
of stroke survivors with PSD who do not receive recom-
mended ADT [19–21].

In short, the above-mentioned studies suggest that
both under- and overtreatment are common phenomena in
the treatment of PSD, underlining existing recommenda-

tions that the selection for ADT should be more precise
[5,20]. Notably, most of these studies relied on cut-offs
based depression severity scales [20,21] or screening ques-
tions (e.g., “Do you feel depressed?”) [19,22] to assess the
presence of PSD (yes/no), which was then used to relate
PSD to ADT. However, according to treatment guidelines,
prescription of ADT should be based on clinical diagnoses
or diagnostic criteria from established classification sys-
tems, like the Diagnostic and Statistical Manual of Mental
Disorders (DSM) [28] and the International Classification
of Diseases (ICD) [29]. However, it is yet to be examined
if the assessment of PSD based on established classification
criteria might explain parts of the current mismatch in ADT
use in stroke survivors with or without PSD.

The primary aim of our study was to examine the rela-
tionship between PSD and ADTwhile applying DSM crite-
ria of depressive disorders based on structured clinical inter-
views. Secondly, we examined if the frequency of ADT de-
pends on the assessed depression severity. In our study, de-
pression severity was diagnosed using the DSM categories
“minor” (i.e., 2–4 depressive symptoms according to DSM,
with at least one of them being depressedmood or loss of in-
terest during a 2-week period) and “major” (i.e., more than
five depressive symptoms according to DSM, also with de-
pressed mood and/or loss of interest amongst them for a 2-
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week period). Although depression criteria in DSM-5 were
not changed in comparison to DSM-IV-R, DSM-5 no longer
allows a symptom-based categorization in minor and major
depression [30]. However, both minor and major depres-
sion are usually included in the definition of PSD in recent
systematic reviews [1,2,5] and are a relevant distinction for
depression in the general population [31,32] and for PSD
[5,33–35]. Moreover, the aforementioned studies assessing
use of ADT [19–22,36] did not use the rather high thresh-
old of the DSM-5 major depression diagnosis [25] or did
not explicitly use the DSM-5 major depression diagnosis
as inclusion criteria [10]. Also with regard to its relevance
for the clinical practice, the disappearance of the minor de-
pression category in DSM-5 was criticized [30]. We there-
for used the DSM-5 criteria to assess depression while ex-
tending our analysis by using minor and major categories
from DSM-IV-R to determine PSD severity. As a third aim
of our study, proportions of PSD and ADT were analyzed
from a longitudinal perspective to examine the persistence
of a possible mismatch in ADT prescriptions.

2. Methods
Participants: Stroke survivors were recruited from

two German rehabilitation centers. The examined partic-
ipants stem from the prospective longitudinal “Berlin PSD
study” (for a comprehensive description see [7,37]). Inclu-
sion criteria were (1) occurrence of ischemic stroke diag-
nosed in medical record within six months before baseline
assessment, (2) sufficient verbal comprehension as defined
by a score of ≤12 error points in Aachener Aphasie Test
(AAT) [38]. From the total sample (n = 303) of the “Berlin
PSD study”, a total of n = 294 fulfilled the inclusion crite-
ria. On average, stroke survivors in our sample underwent
M = 4.7 (SD = 3.2) weeks of rehabilitation before discharge.
The “Berlin PSD study” complies with STROBE guidelines
[39]. Table 1 shows descriptive variables of the full sample.
Participant flow is shown in Fig. 1.

Procedure: After given informed consent, baseline
(T0) assessments of stroke survivors took place during their
in-patient rehabilitation M = 6.8 (SD = 3.7) weeks after
stroke and at planned intervals of six (T1) and 12 months
(T2) later. Participants did not receive compensation. Base-
line assessments were conducted by trained neuropsychol-
ogists in the respective rehabilitation clinic. Follow-up in-
terviews (T1, T2) were conducted by trained psychology
students (B.Sc., M.Sc.) via telephone. Participants were
considered as dropouts if they could not be reached seven
times over the course of several weeks. Participants were
re-included when reached at the next follow-up assessment
(cf. Fig. 1).

Measures: In addition to baseline demographic vari-
ables, depression was diagnosed at all three measurement
occasions according to DSM-5 criteria [28] using struc-
tured clinical interviews [40]. Use of antidepressants was
extracted from medical records at baseline and assessed

Fig. 1. Participation and attrition across all three measure-
ment occasions. Values in brackets show standard deviations.
aParticipants who were not reached or were too impaired at first
follow-up were tried to be reached again at second follow-up and
reincluded when available.

via semi-structured telephone interviews at six- and 12-
months follow-up. If medication intake was not managed
by the stroke survivors themselves, information from rele-
vant caregivers was used. ADM was SSRI for the majority
(about 70%) of stroke survivors. Reported ADM classes
were: SSRI, selective serotonin and norepinephrine reup-
take inhibitors (SSNRI), noradrenergic and specific sero-
tonergic antidepressants (NASSA), tri- and tetracyclic an-
tidepressants (TCAs) and monoamine oxidase inhibitors
(MAO) (cf. Online Supplementary Table 1).

Statistical analysis: Depression rates according to
DSM criteria (minor and major), and use of ADT were
determined for each assessment. Longitudinal (i.e., intra-
individual) trajectories of the four subgroups (depression:
D+/D–, antidepressant treatment: ADT+/–) were visu-
alized using a Sankey-chart [41]. Trajectories of non-
depressed stroke survivors receiving ADT at follow-up
were traced back to evaluate indication and persistence of
ADT. χ2-test was used to investigate if stroke survivors
with major depression were more likely to receive ADT at
6 (T1) or 12 (T2) months follow-up compared to minor de-
pression.

Dropout and missingness: Complementary dropout
and missingness analyses were performed using logistical
regression models to investigate if stroke survivors’ partic-
ipation (yes/no) or ADT missingness depended on: demo-
graphics (age and sex), ADT at admission and discharge,
clinical variables (stroke severity, activities of daily living
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Fig. 2. Transitions among the subgroups of depressed (D+) and non-depressed (D–) stroke survivors with (ADT+) and without
antidepressant treatment (ADT–) over the three measurement occasions baseline (T0), 6 months (T1) and 12 months (T2) follow-
up.

and previous depression) and DSM depression diagnosis at
the previous time point. For ADT missingness previous
participation in one or two of the follow-up(s) was addi-
tionally included into the analysis. All calculations were
performed in the R environment (Version 4.1.0, R Founda-
tion for Statistical Computing, Vienna, Austria [42]). For
logistical regressions, the package lme4 [43] was used. Sig-
nificance level was set at p < 0.05.

3. Results
Dropout rates were 35.4% (n = 104) at 6 months and

9.8% (n = 17) at 12 months follow-up (cf. Table 1 and
Fig. 2) and did not differ across subgroups. Logistic regres-
sion models showed that neither participation nor missing-
ness in ADT depended on demographic, clinical variables,
or DSMdepression diagnosis at the precedingmeasurement
occasion (Participation: T1: all p ≥ 0.23; T2: all p ≥ 0.10;
ADT: T1: all p ≥ 0.05; T2: all p ≥ 0.08).

Prevalence of PSD based on DSM criteria for de-
pressive disorder [in brackets: minor/major] was 30.8
[16.1/14.7]% across all three measurement occasions with
T0: 35.7 [18.0/17.7]%; T1: 31.1 [15.8/15.3]%; T2: 25.5
[14.5/11.0]%. Relative frequencies of the four subgroups
for all measurement occasions are shown in Table 1 with
corresponding trajectories of stroke survivors across and
within those subgroups visualized in Fig. 2. Compared to

the full baseline sample, stroke survivors with PSD and
ADT (Group D+/ADT+) constituted 13.3%, and 37.1% of
the D+ group. The D+/ADT+ group constituted 10.5%
(33.9% of the D+ group) at T1, and 9.3% (36.7% of the
D+ group) at T2. Stroke survivors who were not depressed
but did receive antidepressants (D ADT+) comprised 9.9%
of the full baseline sample (15.3% of the D– group), and
6.3% (9.2% of D– group) and 8.1% (10.9% of D– group)
for T1 and T2, respectively. Those neither depressed nor
receiving antidepressant (D+/ADT–) included 54.1% of the
baseline sample (84.1% of D– group), 55.8% (80.9% of D–
group) at T1 and 56.7% (75.9% of D– group) at T2. Stroke
survivors who were depressed but did not receive antide-
pressants (D+/ADT–) comprised 22.4% of the full baseline
sample (62.9% of the D+ group), and 16.8% (54.2% of D+
group) and 10.9 (43.2% of D+ group) for T1 and T2, re-
spectively.

Depression severity and ADT : At baseline, the fre-
quency of ADT in minor or major depressive disorder dif-
fered significantly (χ2

(0.05; 1, N = 105) = 6.22; p < 0.01),
indicating that stroke survivors with DSM major depres-
sion were more likely to receive ADT than those with mi-
nor depression. At T1 and T2, the corresponding χ2-tests
were not significant (χ2

(0.05; 1, N = 52) < 0.01; p = 0.99; χ2

(0.05; 1, N = 35) = 0.01, p = 0.98). Given the smaller sample
sizes for depressed stroke survivors at T1 (n = 52) and T2
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(n = 35) (cf. Table 1), analysis was re-run using Fisher’s
exact tests [44] for small samples which yielded the same
results for all three measurement occasions.

Persistence of PSD and ADT : Longitudinal analy-
ses showed that 47.6% of depressed stroke survivors (D+
group) at T1 were already depressed at baseline, and 29.5%
were depressed throughout the first year. Moreover, 78.1%
of stroke survivors receiving ADT at T1, already reported
ADT at baseline, and 16.9% received ADT throughout the
complete first year.

PSD undertreatment: Proportions of depressed stroke
survivors without ADT (D+/ADT– group) were 62.9%
(T0), 54.2% (T1) and 43.2% (T2). From longitudinal per-
spective, trajectory analyses showed that of the 47.6% with
T1 and baseline depression (see above), 18.7% did not re-
ceive ADT at either baseline or T1. For T2, a total of 29.5%
of depressed stroke survivors reported depression through-
out both previous measurement occasions while 25.4% did
not receive ADT at either T1 or T2 and 4.5% at both.

PSD overtreatment: Proportion of non-depressed
stroke survivors with ADT (D–/ADT+ group) were 15.3%
(T0), 9.2% (T1) and 10.9% (T2). Longitudinal analysis
showed that for T1, 4.6% of non-depressed stroke survivors
(D– group) reported to receive ADT at both baseline and
T1. For T2, 2.3% of non-depressed stroke survivors re-
ported to have received ADT across all measurement occa-
sions, and 3.9% when only baseline (but not T1) was taken
into account. Moreover, 6.2% received ADT at either T1
or T2 without having reported PSD at all.

4. Discussion
The primary aim of this study was to examine the rela-

tionship between PSD and ADT by applying DSM criteria
of depressive disorders based on structured clinical inter-
views. Confirming previous research, one in three stroke
survivors developed PSD throughout the first year after
stroke [1,2,5]. Across all measurement occasions, our re-
sults showed that only about one in two depressed stroke
survivors received ADT over the first year after stroke, em-
phasizing previous research which indicated that PSD is
still significantly undertreated [5,15,19,20]. Furthermore,
our results showed significant overtreatment across all mea-
surement occasions, given that about one in eight stroke sur-
vivors received ADT without reporting depressive symp-
toms. This also is in line with previous evidence assessing
this aspect of the known mismatch between PSD and ADT
[17,19,20].

Our secondary aim was to assess if ADT was associ-
ated with the severity of PSD based on the DSM categories
of minor and major depression. In our sample, ADT was
linked to PSD severity at baseline, but not at the two follow-
ups throughout the first year after stroke. This means that
stroke survivors with major depression were more likely to
receive ADT than those with minor depression in the reha-
bilitation clinic, but not thereafter. ADT represents an ef-

fective agent for PSD treatment [9–12] and is part of estab-
lished stroke guidelines recommendations [14,15]. More-
over, previous studies showed an association between more
severe PSD and higher treatment rates, possibly due to eas-
ier detection and a higher need [7,45]. Therefore, our find-
ings indicate that with regard to severity, the mismatch be-
tween ADT and PSD might be more pronounced in later
parts of the medical supply chain or clinical practice, which
more likely do not have a primary focus on PSD and its
consequences for stroke survivors. This result may also
be interpreted as a more cautioned prescription of ADT for
stroke survivors with more severe PSD during later stages.
This caution may stem from a risk of polypharmacy or from
the uncertainty, whether depression severity might be arti-
ficially inflated by somatic symptoms of depression (e.g.,
loss of appetite or insomnia) [46]. At this point, the dis-
tinction between a phenomenological and etiological per-
spective on PSD should be considered. From an etiologi-
cal standpoint, even the same phenomenological manifes-
tation of PSD and general depression (i.e., the manifesta-
tion of the same depression symptoms) would not neces-
sarily imply the same causes, risk factors and correspond-
ing treatment [47]. In fact, the degree of overlap between
the etiology of PSD and general depression is part of the
ongoing debate about the etiology of PSD [5,47–50]. Re-
cent etiological models of PSD suggest a complex and time-
dependent combination of biological and psychosocial fac-
tors [5,35,47,50]. While substantial parts of potential etio-
logical mechanisms remain to be deciphered [5,47,50], re-
cent meta-analyses showed that the five most established
risk factors for PSD (physical disability, stroke severity,
cognitive impairment, history of depression and social sup-
port) show a considerable overlap to risk factors for gen-
eral depression (i.e., a history of depression and social sup-
port) [2,3]. From a more phenomenological perspective,
the question if criteria for depression can be used to di-
agnose PSD is related to the question if stroke survivors
and people without stroke show distinct symptom profiles
[34,46,51,52]. Different symptom profiles in these two
populations would suggest that a different set of criteria
to diagnose PSD or depression would be necessary. With
high-quality studies relying on precise assessment methods,
large samples and relevant comparison groups, the accumu-
lating evidence suggested that PSD symptom profiles do
not differ from depression in other (somatic) illnesses or
depression in the general population [34,51]. While these
findings do not suggest that PSD and general depression are
caused by the same factors, they partly imply that PSD can
also be detected using established depression instruments,
given sufficient individual cognitive and language capaci-
ties. This timely detection may in turn facilitate the reduc-
tion of undertreatment [15,19,50].

Our third aim was to analyze PSD and ADT from a
longitudinal (i.e., intra-individual) perspective to examine
the persistence of a possible mismatch in over- and un-
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dertreatment of PSD with ADT. This longitudinal assess-
ment allows us to more closely approach the perspective
and experience of an individual stroke survivor during the
first year. With respect to undertreatment, we found that
about 45% of stroke survivors experienced undertreatment
on at least one of three measurement occasions during their
first year after stroke. Moreover, undertreatment persisted
in about 40% of all depressed stroke survivors during the
first six months, and about 15% throughout the complete
first year. Again, possible reasons may be caution of clin-
icians regarding the risk of polypharmacy, and/or uncer-
tainty about the efficacy and safety of antidepressant treat-
ment.

With respect to overtreatment, our longitudinal anal-
yses showed that about 10% of all non-depressed stroke
survivors reported to receive ADT at least once during the
first year. The most likely explanation for this might be
off-label use of ADT to promote other aspects of recov-
ery (e.g., motory recovery) which has previously been sug-
gested [25,26], or that ADT was continued as a mainte-
nance therapy after remission. Notably, our data collec-
tion took place from 2011 to 2016 and therefore after the
2011 published FLAME trial [25], which suggested that the
SSRI fluoxetine could promote functional recovery, but be-
fore the more recent results from several large trials, which
could not find evidence in support for this therapy approach
[10,11,27]. Thus, albeit the recognition of this new evi-
dence suggests that off-label use of ADT can be expected to
decrease, it might yet have contributed to the overtreatment
in our sample. At the same time, the early use of SSRI could
play a role in PSD prevention, as shown in a recent meta-
analysis [13]. The authors found that early SSRI therapy
significantly lowers PSD incidence (prevention) but to the
disadvantage of increased risk of bone fractures and nausea.
This aspect might play a role in future guidelines towards
more tailored ADT for certain high-risk groups of stroke
survivors. Another explanation might be the continuation
of ADT as maintenance therapy [53]. But even this expla-
nation could only account for half of the cases in this group
since of all non-depressed with baseline ADT, overtreat-
ment persisted in 50% of stroke survivors after six months,
and in about 20% throughout the complete first year. In
other words, about one in eight stroke survivors experiences
overtreatment of PSD, of which half of all these stroke sur-
vivors were without PSD at any point in time during the first
six months, and one in five during the complete first year.
Thus, our results also indicate considerable overtreatment
in PSD, as suggested by previous research [17]. Lastly,
we found similar proportions with which under- (40% and
15%) and overtreatment (50% and 20%) of PSD persisted
throughout the first six and 12 months after stroke.

The following limitations of our study should be con-
sidered: Sample size was limited compared to register-
or community-based studies [19–21]. Dropout rates from
baseline to first follow-up were about 30%, and about 10%

thereafter, which is comparable to other rehabilitation based
samples [3,5]. Post-hoc, we addressed dropout by assess-
ing whether stroke survivors participation was predicted
by clinical, demographic or stroke-related factors, which
it did not. Secondly, during follow-up we could not as-
sess ADT in all participating stroke survivors, resulting in
missing values for ADT. To control for potential bias, we
tested post-hoc if the availability of ADTwas related to any
other variables, which was not the case. Nevertheless, the
smaller number of data points might have limited statistical
power and biased the proportions between ADT and PSD
for the follow-up assessments. To address the potential lim-
itation in statistical power, we re-analyzed allχ2-tests using
Fisher’s exact test, which is more suitable for smaller sam-
ple sizes [44] which did not change our results. Lastly, our
subgroups were based on the presence (yes/no) of ADT and
PSD, and did not account for the dosage of ADT.Moreover,
we did not distinguish between different classes of antide-
pressant medication (e.g., SSRI, SSNRI, MAO) which may
allow future studies to perform a more fine-grained analy-
ses. Looking ahead, the fact that evidence for antidepres-
sant treatment in PSD is still characterized by low certainty
[9], which may shape practitioners’ uncertainties [54] re-
garding the prescription of ADT, also demands further re-
search that clarifies optimum agents, dosage, and timing
of pharmacotherapy in PSD [5]. Lastly, despite the sim-
ilar manifestation, it remains unclear to what extent PSD
andmajor depression rely on similar mechanisms [5,47,50].
Identifying the interplay between the underlying molecular,
cellular or circuit changes next to psychosocial mechanisms
could be used to tailor more specific therapeutic interven-
tions [47].

5. Conclusions
In summary, the present article extends previous evi-

dence about the mismatch in treatment of PSD with ADT
by using structured clinical interviews to diagnose PSD ac-
cording to DSM criteria. In our sample, we found evidence
for significant under- and overtreatment which persisted to
a substantial extent throughout the first year. These aspects
underline the known recommendations for early and routine
screening for depressive symptom to reduce undertreatment
[5], but also the need for repeated assessments to detect de-
layed onsets and reduce potential overtreatment. Moreover,
we could show that themismatch of ADT and PSDmight be
more pronounced after in-patient rehabilitation has ended,
which calls to further assess reasons for this phenomenon
in post-acute segments of stroke survivors rehabilitation. In
short, our findings suggest that identification and treatment
of post-stroke depression should be more precise, including
targeted screening, evidence-based treatment, and applica-
tion of follow-up protocols bridging the transition from in-
patient to outpatient settings in clinical practice.
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