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Abstract 

Background Antidepressants are established as an evidence‑based, guideline‑recommended treatment for Major 
Depressive Disorder. Prescriptions have markedly increased in past decades, with a specific surge in maintenance 
prescribing. Patients often remain on antidepressants longer than clinically necessary. When attempting to stop, 
many patients experience adverse discontinuation symptoms. Discontinuation symptoms can be debilitating and 
hinder successful discontinuation. While discontinuation symptoms can result from pharmacological effects, evi‑
dence on nocebo‑induced side effects of antidepressant use suggests that patients’ expectations may also influence 
occurrence.

Methods To disentangle pharmacological and expectation effects in antidepressant discontinuation, patients with 
fully remitted Major Depressive Disorder who fulfill German guideline recommendations to discontinue will either 
remain on or discontinue their antidepressant. Participants’ expectations will be manipulated by varying verbal 
instructions using an open‑hidden paradigm. Within the open trial arms, participants will receive full information 
about treatment, i.e., high expectation. Within the hidden trial arms, participants will be informed about a 50% chance 
of discontinuing versus remaining on their antidepressant, i.e., moderate expectation. A total of N = 196 participants 
will be randomly assigned to either of the four experimental groups: open discontinuation (OD; n = 49), hidden 
discontinuation (HD; n = 49), open continuation (OC; n = 49), or hidden continuation (HC; n = 49). Discontinuation 
symptom load during the 13‑week experimental phase will be our primary outcome measure. Secondary outcome 
measures include discontinuation symptom load during the subsequent 39‑week clinical observation phase, recur‑
rence during the 13‑week experimental period, recurrence over the course of the complete 52‑week trial evaluated 
in a time‑to‑event analysis, and stress, anxiety, and participants’ attentional and emotional processing at 13 weeks 
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post‑baseline. Blood and saliva samples will be taken as objective markers of antidepressant blood serum level and 
stress. Optional rsfMRI measurements will be scheduled.

Discussion Until today, no study has explored the interplay of pharmacological effects and patients’ expectations 
during antidepressant discontinuation. Disentangling their effects has important implications for understanding 
mechanisms underlying adverse discontinuation symptoms. Results can inform strategies to manage discontinua‑
tion symptoms and optimize expectations in order to help patients and physicians discontinue antidepressants more 
safely and effectively.

Trial registration ClinicalTrials.gov (NCT05191277), January 13, 2022.

Keywords Depressive disorder, Psychotropic drugs, Drug tapering, Treatment expectation, Nocebo effect

Background
Antidepressants are established as an evidence-based, 
guideline-recommended treatment for moderate to 
severe episodes of Major Depressive Disorder (MDD; [1–
3]). Prescription rates have increased markedly in high-
income countries over recent decades, with a specific 
surge in maintenance prescribing [1, 4–6]. Maintenance 
treatment with antidepressants following sustained 
remission is thought to reduce the risk of recurrence [7]. 
Treatment guidelines recommend maintenance treat-
ment for several months in case of a single episode, and 
two years or longer for recurrent episodes [8–11]. How-
ever, prophylactic effects of maintenance treatment have 
rarely been studied in trials of more than 52  weeks. To 
date, consensus on duration and effectiveness is lacking 
[9, 12, 13].

Prescriptions of antidepressants have increased by 
more than 30% over the last decade, primarily due to 
selective serotonin reuptake inhibitors (SSRIs) and 
selective serotonin-norepinephrine reuptake inhibitors 
(SNRIs) [3]. Increased maintenance prescribing burdens 
healthcare costs [1, 3] and is associated with individual 
risks. Adverse side effects of antidepressant use include 
sexual dysfunction, sedation, agitation, emotional dif-
ficulties, gastrointestinal problems, weight gain, ortho-
static dysregulation, or QT interval prolongation and 
subsequent risk of cardiac arrhythmias [14–16]. Side 
effects often persist during long-term use [17] and moti-
vate patients’ wish to discontinue [18–22].

As 30 to 50% of maintenance treatment lacks clini-
cal indication, a significant proportion of patients with 
antidepressant use may consider discontinuation [13, 
23, 24]. Yet, with no safe and effective discontinuation 
rationale established, these patients face multiple chal-
lenges [25–28]: Patients are not routinely informed about 
timelines and methods for discontinuation, leading to 
abrupt or unsupervised attempts, unsafe tapering regi-
mens, or refraining from discontinuation at all [21, 29, 
30]. Patients are not regularly reviewed by clinicians, 
and patients and clinicians often perceive the opposite as 
responsible for discussing discontinuation [31–33]. Fear 

of adverse discontinuation symptoms or recurrence fol-
lowing discontinuation constitute further barriers [21, 
34].

Discontinuation symptoms are common and multi-
faceted [25, 35, 36]. Symptoms include hyperarousal, 
gastrointestinal problems, flu-like syndromes, sensory 
disturbances such as brain and body zaps, or insomnia 
[35, 36]. Incidence ranges from 27 to 86% of patients 
affected, with a systematic review reporting a weighted 
average of 56% [25]. Up to half of patients with discon-
tinuation symptoms classified these as severe [25]. Symp-
tom persistence varies from weeks to months, with up to 
a quarter of patients reporting discontinuation symptoms 
lasting longer than six weeks [25, 37–39]. Reversal of 
dose reduction may alleviate symptoms [26, 37], but con-
tributes to non-indicated long-term use.

Certain discontinuation symptoms, such as anxiety, 
irritability, or suicidal thoughts, resemble depressive 
symptoms. This resemblance often confounds assess-
ment of recurrence in discontinuation trials [28]. Never-
theless, some patients appear to be at increased risk for 
recurrence following discontinuation [7, 40]. Clinical and 
demographic variables were found to be of limited use 
as indicators of recurrence risk [41, 42]. A recent imag-
ing study by Berwian et  al. [43] identified changes in 
connectivity between dorsolateral prefrontal cortex and 
posterior default mode network as a potential predic-
tor, but remains to be replicated. Validated predictors of 
recurrence risk have not yet been established and differ-
ential diagnosis between recurrence and discontinuation 
symptoms remains challenging. This gap in knowledge 
presents a risk for inadequate treatment decisions con-
cerning antidepressant discontinuation versus continued 
used [37, 44].

Antidepressant discontinuation is associated with vari-
ous expectations [21, 45]. Patients may expect to get rid 
of antidepressant-related side effects, but also expect 
recurrence of depressive symptoms or discontinuation 
symptoms. Patients’ negative expectations concerning 
their health state can result in adverse health outcomes 
via the nocebo effect [46]. Evidence of expectation effects 
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on antidepressant efficacy and tolerability [47–50], i.e., 
reduced depressive symptoms [50] and nocebo-induced 
adverse side effects [49] under placebo conditions, indi-
cates that expectations also influence antidepressant 
discontinuation [45]. Negative expectations towards dis-
continuation can result from prior negative discontinua-
tion experiences [21] or from negative reports within the 
social environment, including social media and online 
platforms [51, 52]. Verbal information provided by the 
prescribing physician on MDD illness framework or 
antidepressant mode of action can also induce negative 
expectations [21]. Patients who internalized a chemi-
cal imbalance model of depression are likely to believe 
that discontinuation of their antidepressant will re-
establish the chemical imbalance, leading to recurrence 
[53]. In order to understand the roles of pharmacol-
ogy and expectation in antidepressant discontinuation, 
experimental studies that systematically modulate phar-
macological and expectation effects, while carefully dis-
tinguishing depressive from discontinuation symptoms, 
are needed.

Aim and hypotheses
The primary aim of our trial is to disentangle how pharma-
cological and expectation effects contribute to discontinu-
ation symptom load in antidepressant discontinuation. 
We hypothesize that treatment (discontinuation vs. con-
tinuation) and treatment expectation (high vs. moderate) 
interact in modulating discontinuation symptom load 
among patients. If we find a significant interaction effect 

of treatment and treatment expectation, we expect that 
i) patients who remain on their antidepressant will show 
a higher discontinuation symptom load with moderate 
than with high expectation, ii) patients with moderate 
treatment expectation will show a higher discontinuation 
symptom load if the antidepressant is discontinued versus 
continued, and iii) patients who discontinue their antide-
pressant will show a higher discontinuation symptom load 
with high than with moderate treatment expectation. We 
assume that the relationship between treatment expecta-
tion and discontinuation symptom load will vary accord-
ing to stress ratings, antidepressant-related side effects, 
prior discontinuation experience, neuroticism, anxiety, 
somatosensory amplification, and illness framework.

Methods
Study design
This prospective, randomized, parallel-group, partly 
blinded, open-hidden discontinuation trial with a 
2 × 2-factorial design will systematically vary the factors 
Treatment and Expectation to investigate the interaction 
of pharmacological and expectation effects in modulating 
discontinuation symptom load. 196 patients with fully 
remitted MDD and an indication to discontinue anti-
depressant use will be randomly allocated to open dis-
continuation (OD), hidden discontinuation (HD), open 
continuation (OC), or hidden continuation (HC) of their 
antidepressant (Fig. 1). Our trial is part of a collaborative 
research center (CRC; TRR 289 Treatment Expectation: 
treatment-expectation.de/en/).

Fig. 1 Randomized, balanced open‑hidden discontinuation design
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Interventions
Treatment
Treatment will be manipulated as discontinuation ver-
sus continuation of antidepressant use. At the beginning 
of the 13-week experimental phase, all participants will 
remain on their prescribed antidepressant and initial 
dose, though newly encapsulated, for a 1-week run-in 
phase to control for tablet appearance effects. Run-in will 
be followed by a 4-week tapering/continuation phase plus 
8-week monitoring. During the 4-week tapering phase, 
discontinuation groups OD and HD will receive encap-
sulated tablets with decreasing doses of their prescribed 
antidepressant. Pre-specified dose-reduction schemes 
determine that i) doses will be gradually reduced over (at 
least) 4 weeks in at least 5 dose reduction steps, ii) dose 
reduction steps become smaller over the discontinuation 
process, and iii) overall dose reduction will be higher in 
the first two weeks than in the last two weeks. This taper-
ing regimen approximates the hyperbolic discontinuation 
method advocated by recent research [54]. Continua-
tion groups OC and HC will receive encapsulated tab-
lets containing initially prescribed doses of prescribed 
antidepressant. During the 8-week monitoring phase, 
participants in the open trial arms will receive encapsu-
lated tablets as open medication and open-label placebo, 
respectively. Participants in the hidden trial arms will 
receive encapsulated tablets of medication or placebo, 
respectively, and remain blinded to treatment.

Expectation
Expectation will be manipulated by varying verbal 
instructions using the open-hidden paradigm (high vs. 
moderate). Participants in the open trial arms will receive 
full information about treatment, i.e., high expectation. 
Participants in the hidden trial arms will receive informa-
tion about a 50% chance of either discontinuing or con-
tinuing antidepressant use, i.e., moderate expectation. All 
tablets for all participants will look identical throughout 
the experimental phase to keep both participants and 
study staff unaware of group assignment within the hid-
den trial arms.

Randomization
A block randomization with varied block sizes will be 
performed externally by the Medical Biometry depart-
ment of the University Medical Center Hamburg-Eppen-
dorf, Hamburg, Germany. Block size will be unknown 
to the study staff. Participants will be allocated 1:1:1:1 
to OD, HD, OC, and HC groups. Randomization will 
be stratified by duration of antidepressant use, with 
24  months as a marker for long-term use (< 24  months 
vs. > 24  months, 3:7), and antidepressant-associated risk 
of developing discontinuation symptoms (moderate 

[citalopram, escitalopram, sertraline, duloxetine] vs. 
higher or unknown risk [paroxetine, venlafaxine, mir-
tazapine], 1:1).

Blinding
Digital randomization lists will contain allocation 
sequences and will be passed on to unblinded randomi-
zation officers who have no personal contact with par-
ticipants to assign participants to interventions. In case 
of assignment to one of the double-blinded hidden trial 
arms, both participants and study staff will be blinded 
to group assignment. Participants in the hidden trial 
arms, their prescribing physicians, and study staff will 
be debriefed 13  weeks post-baseline at t9. Staff respon-
sible for data analysis will be blinded to group assign-
ment. Digital and paper key lists containing pseudonym, 
name, contact details, experimental group, medication, 
and current dosage will be prepared to ensure emergency 
unblinding (e.g., in case of hospitalization).

Participants and recruitment
Participants will be recruited from the psychiatric out-
patient clinics of the University Medical Center Ham-
burg-Eppendorf, Hamburg, Germany. The study will 
be advertised via support groups, psychiatric practices, 
general practitioners, and pharmacies. Digital and ana-
logue methods such as media and newspaper articles, 
advertisement in public transport, social media, online 
forums, and leaflets will be used. Interested patients can 
contact the study team for further study information and 
a first screening telephone interview (S1). Potential par-
ticipants will be invited for an on-site screening interview 
(S2), consisting of an in-depth clinical interview to assess 
eligibility. Indication for discontinuation will be assessed 
in accordance with German guideline recommendations 
[26] and in consultation with the prescribing physician. 
Detailed eligibility criteria are summarized in Table 1.

Sample size calculation
The target sample size of N = 168 (n = 42 in each experi-
mental group) is based on medium to large effect sizes 
for expectation effects on depressive symptoms and 
treatment outcome [47, 50] and hypothesized small to 
medium interaction effects with pharmacological modu-
lations. A medium-sized effect (f = 0.22) for the interac-
tion of expectation and pharmacological modulation was 
assumed in an ANOVA (with main effects and interac-
tions) with a between-within interaction using a power 
of 80% and two-sided significance level of 0.05. Including 
oversampling with an anticipated dropout rate of 15%, 
our recruitment target is N = 196 (with n = 49 per group). 
Sample size calculation was conducted using G*Power 
(version 3.1.9.2; [57]).
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Procedure
Assessments will be conducted according to pre-defined 
standard operating procedures (SOPs) at the Institute 
of Systems Neuroscience, University-Medical Center 
Hamburg-Eppendorf, Hamburg, Germany. Figure  2 
shows participant flow through the trial. A study phy-
sician or psychologist will ask eligible patients to give 
written informed consent for study participation, blood 
analysis, optional saliva sampling, and optional rsfMRI 
assessment. A release from the medical confidentiality 
obligation of the prescribing physician will be obtained. 
Prescribing physicians will be asked to confirm absence 
of objection against discontinuation, MDD as primary 
diagnosis for initial antidepressant prescription, cur-
rent type and dosage of antidepressant, duration of anti-
depressant use, medication switches, and frequency 
of visits. Participants will then be randomized, invited 
for baseline assessment t0, and informed about group 
allocation.

Assessments during the 13-week experimental phase, 
i.e., weekly from t0 to t5 and biweekly from t5 to t9, 
will be interview- and questionnaire-based. Each study 
visit begins with a clinical interview to assess depressive 
symptoms, adverse events (AEs), adherence, and clinical 
impression. Participants will then be asked to fill digital 
questionnaire batteries programmed with LimeSurvey 
[58]. A study physician or psychologist will examine 
safety-relevant data and, if necessary, discuss these data 
immediately with the participant. Otherwise, the study 
visit will end with handing out the study medication. 
Saliva samples will be taken between t0 and t1, blood 

samples at t1 and t9, and rsfMRI measurements at t0 
or t1. At t9, an emotional interference paradigm will be 
administered.

Following the 13-week experimental phase, partici-
pants will enter a 39-week clinical observation phase. The 
clinical observation phase consists of phone or online 
calls and online-questionnaires at FU1-3, i.e., 26, 39, and 
52  weeks post-baseline. At FU3, participants who con-
tinued antidepressant use will be offered an individual-
ized discontinuation plan. All participants will receive a 
reimbursement of €150 for full participation in the study, 
or pro rata reimbursement in case of incomplete partici-
pation. There will be two payouts of €75, one following 
completion of the experimental phase and another fol-
lowing completion of the trial. In case of participation in 
rsfMRI measurement, participants will receive an addi-
tional €30.

Primary outcome
Our primary outcome discontinuation symptom load 
over the course of the experimental phase will be 
assessed with the Discontinuation Emergent Signs and 
Symptoms Scale (DESS; [59]). The DESS is a self-report 
measure incorporating 43 symptoms of antidepressant 
discontinuation. Participants will rate intensity of each 
discontinuation symptom on a 4-point response-scale (0 
‘not present’, 1 ‘mild’, 2 ‘moderate’, 3 ‘severe’; [60]). Sum 
scores range between 0–129. Higher scores indicate more 
pronounced discontinuation symptoms. Discontinuation 
symptom load will be measured as area under the curve 
(AUC) based on assessments from t2 until t9, adjusted 

Table 1 Inclusion and exclusion criteria

Inclusion criteria

1. Adult patients (18–75 years) with fully remitted MDD, single or recurrent, as main diagnosis, confirmed by prescribing physician and SCID‑5‑CV [55, 
56]

2. Use of SSRI/SNRI (citalopram: 20‑40 mg, escitalopram: 10‑20 mg, sertraline: 75‑150 mg, venlafaxine: 75‑150 mg, duloxetine: 60‑100 mg, paroxetine: 
20‑40 mg) or NaSSA (mirtazapine: 30‑45 mg)

3. Discontinuation wish by patient, supported by prescribing physician

4. Fulfilment of guideline recommendations to discontinue antidepressant use [26]: a) response to antidepressant, b) symptom remission for at least 
four months (first episode)/ 2 years (2 or more episodes with significant functional impairment) and c) concurrent use of antidepressant medication (at 
least 4 weeks on a steady dose) 

Exclusion criteria

1. Acute or chronic somatic illness and/or use of medication which might interfere with depressive disorder, antidepressant use, or proposed study

2. Acute suicidality, psychotic symptoms, substance abuse or addiction within the last 12 months, current mania or hypomania confirmed by SCID‑
5‑CV, or other psychopathology which might interfere with depressive disorder, AM, or proposed study

3. Any history of bipolar disorder or psychosis, confirmed by SCID‑5‑CV

4. Severe stressful life events (e.g., death of a family member) within six months prior to study participation

5. Insufficient German language proficiency

6. No informed consent

7. MRI‑specific exclusion criteria, if applicable: phobic anxiety, claustrophobia, ferromagnetic implants, etc
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for baseline symptoms reported at t1. Table 2 provides an 
overview of assessments according to SPIRIT guidelines 
[61].

Secondary outcomes
Secondary outcomes will include i) discontinuation 
symptom load over the clinical observation period, 
ii) recurrence over the experimental period, iii) recur-
rence over the course of the complete trial evaluated in 
a time-to-event analysis, differences in iv) stress and v) 
state anxiety from baseline to end of the experimental 
phase, and vi) attentional and emotional processing at 
the end of the experimental phase. Discontinuation 
symptom load over the clinical observation period will 
be based on DESS assessments from t9 until FU3 [59] 

to cover reported symptoms between week 13 until 
week 52 and measured as AUC. Both recurrence over 
the experimental period (t1-t9) and recurrence over the 
course of the trial (t1-FU3, evaluated in a time-to-event 
analysis) will be monitored via expert-rating and self-
report measure. Recurrence will be defined as appear-
ance of a new depressive episode after full, sustained 
remission of depressive symptoms. Study physicians 
and psychologists will use the Montgomery-Asberg 
Depression Rating Scale (MADRS) to assess depres-
sive symptom severity by ten items with seven intensity 
ratings (0–6) each [62, 63]. Sum scores range between 
0–60. Higher scores indicate more pronounced depres-
sive symptoms. To standardize assessments, a German 
translation of the Structured Interview Guide for the 

Fig. 2 Participant flow through the trial
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Table 2 Schedule of enrolment, interventions, and assessments according to SPIRIT‑PRO

STUDY PERIOD

Enrolment Allocation Experimental phase Clinical 
observation

Timepoint S1 S2 t0 t1-t5 t6-t8 t9 FU1 FU2 FU3

Weeks -2 -1 0 1/2/3/4/5 7/9/11 13 26 39 52
Enrolment
 Eligibility screen ✓ ✓
 Informed consent ✓
 Initial consultation prescribing physician ✓
 Randomization ✓
Interventions
 Discontinuation versus continuation of antidepressant ✓ ✓ ✓
 High versus moderate expectation (open versus hidden treatment) ✓ ✓ ✓
Assessment
Primary outcome measures
 Discontinuation symptom load (DESS) ✓ ✓ ✓ ✓
Secondary outcome measures
 Discontinuation symptom load (DESS) ✓ ✓ ✓
 Recurrence during experimental phase ✓ ✓ ✓
 Recurrence over the course of the trial ✓ ✓ ✓ ✓ ✓ ✓
 Change in psychophysiological stress (PSS‑10) a ✓ ✓
 Change in state anxiety (STADI State) a ✓ ✓
 Attentional, affective processing (Posner task) a ✓
Possible modulators
 Psychophysiological stress (PSS‑10) a ✓
 Side effects of antidepressant medication (GASE) a ✓ ✓
 Prior discontinuation experience  (GEEEPRE) a ✓
 Neuroticism (BFI‑10) a ✓
 Trait anxiety (STADI Trait) a ✓
 Somatosensory amplification (SSAS) a ✓
 Illness perception (single item) ✓
Further assessments
 Optional: rsfMRI ✓ ✓ (t1)

 Antidepressant blood serum level ✓(t1) ✓
 Trait marker stress a ✓
 Adherence (single item) ✓ ✓ ✓ ✓ ✓ ✓ ✓
 Self‑reported depressive symptoms (BDI‑II) a ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
 Expert‑rated depressive symptoms (MADRS) a ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
 Prior discontinuation symptoms  (DESSPAST) ✓
 Current treatment effects  (GEEEACT ) 

a ✓ ✓ ✓ ✓ ✓ ✓ ✓
 Expectations (TEX‑Q) a ✓ ✓ ✓ ✓
 Expectations  (GEEEEXP) a ✓ ✓ ✓ ✓ ✓ ✓ ✓
 Behavioral inhibition/approach (BIS‑BAS scale) a ✓
 Psychopathology (SCID‑5‑CV interview) a ✓
 Personality traits (BFI‑10) a ✓
 Well‑being (SWEMWBS) ✓ ✓ ✓ ✓ ✓ ✓ ✓
 Depression and anxiety (PHQ‑4) ✓ ✓ ✓
 Subjective impairment (PDI) a ✓ ✓(t1,t5) ✓
 Substance use a ✓(t1,t5) ✓(t7) ✓
 Warmth & competence a ✓ ✓(t5) ✓
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Montgomery-Asberg Depression Rating Scale (SIGMA) 
will be used [64]. Participants will assess depressive 
symptoms with the Beck Depression Inventory (BDI-
II; [65, 66]), a self-report measure that includes 21 
items with 4 response options (0–3). Sum scores range 
between 0–63. Higher scores indicate more pronounced 
depressive symptoms. If recurrence is suspected, as 
indicated by BDI-II score > 19 or MADRS score > 21 
over two consecutive study visits, corresponding sec-
tions of the expert-rated Structured Clinical Interview 
for DSM-5 – Clinician Version (SCID-5-CV; [56]) will 
be conducted to (dis-)confirm recurrence. In case of 
recurrence, beginning of the new depressive episode 
will be examined and recorded as calendar week. The 
Perceived Stress Scale (PSS-10; [67, 68]) will be used to 
assess stress. The PSS-10 includes ten items with five 
response options (0 ‘none of the time’ to 4 ‘very often’). 
Sum scores range between 0–40. Difference scores will 
be calculated by subtracting scores at t1 from scores at 
t9 and range between -40 to 40. Higher scores indicate 
increased stress. The State-Trait-Anxiety-Depression-
Inventory (STADI; [69, 70]) will be used to assess state 
anxiety. Two anxiety-related state subscales include five 
statements with four response options (1–4) each. State 
anxiety scores base on sum scores of both state anxiety 
subscales and range between 10–40. Difference scores 
will be calculated by subtracting scores at t1 from scores 
at t9, resulting in a range between -30 to 30. Higher 
scores indicate increased state anxiety.

We will use a modified emotional Posner task to assess 
attentional and emotional processing at t9. The Posner 
task manipulates attentional resources and provokes 
emotional responses using facial stimuli, activating lim-
bic, prefrontal, and visuo-spatial brain circuits [71]. In 
short, participants respond as fast as possible to a dot 
target by button pressing, while neutral, happy, sad, or 
fearful faces are presented as distractors. Targets are 
preceded by either spatially-directing cues leading to 
covert shifts in the attentional focus (i.e., low attentional 
resources to process distractors) or non-spatial cues, 
leaving the attentional focus on the faces. We will meas-
ure reaction times in milliseconds (ms) for each condi-
tion and calculate difference scores for reaction times 
to happy  -  neutral faces, sad  -  neutral faces, and fear-
ful - neutral faces under high attention to faces.

Modulators
Stress, antidepressant-related side effects, prior discon-
tinuation experience, neuroticism, trait anxiety, soma-
tosensory amplification, and illness framework will be 
explored as modulators. Stress will be rated with the PSS-
10 (see secondary outcomes). Antidepressant-related 
side effects will be measured with the Generic Assess-
ment of Side Effects Scale (GASE, [72]). The GASE is a 
self-report measure including 36 symptom descriptions 
with 4 severity ratings (0 ‘not present’, 1 ‘mild’, 2 ‘moder-
ate’, 3 ‘severe’). For every reported symptom, participants 
will indicate severity and whether they perceive this side 

Table 2 (continued)

STUDY PERIOD

Enrolment Allocation Experimental phase Clinical 
observation

Timepoint S1 S2 t0 t1-t5 t6-t8 t9 FU1 FU2 FU3

 Adverse events (single safety items) ✓ ✓ ✓ ✓ ✓ ✓ ✓
 Suspicions about treatment  (GEEEEND) a ✓
 Demographic a & medical characteristics ✓ ✓ ✓ ✓ ✓
Debriefing & close-out
 Debriefing ✓
 Consultation with prescribing physician ✓
 Individualized discontinuation plans for continuation groups ✓

Note. S1 = pre-screening; S2 = enrolment; t = assessment timepoint; FU = follow-up; DESS = Discontinuation Emergent Signs and Symptoms Scale; PSS-10 = Perceived 
Stress Scale, 10 item version; GASE = Generic Assessment of Side Effects; GEEEPRE = Generic Rating for Treatment Pre-Experiences, Treatment Expectations, and 
Treatment Effects (previous experiences); BFI-10 = 10-item Big-5 Inventory; STADI = State-Trait-Anxiety-Depression-Scale; SSAS = Somatosensory Amplification 
Scale; rsfMRI = resting-state functional Magnetic Resonance Imaging; BDI-II = Beck-Depression-Inventory II; MADRS = Montgomery-Asberg Depression Rating 
Scale; DESSPAST = Discontinuation Emergent Signs and Symptoms Scale (previous experiences); GEEEACT = Generic Rating for Treatment Pre-Experiences, Treatment 
Expectations, and Treatment Effects (treatment effects); TEX-Q = Treatment Expectation Questionnaire, 15 item version; GEEEEXP = Generic Rating for Treatment 
Pre-Experiences, Treatment Expectations, and Treatment Effects (treatment expectations); BIS-BAS scale = Behavioral Inhibition and Approach System Scale; SCID-
5-CV = Structured Clinical Interview for DSM-5; SWEMWBS = Short Warwick-Edinburgh Mental Well-Being Scale; PHQ-4 = Patient-Health-Questionnaire-4; PDI = Pain 
Disability Index (adapted to discontinuation symptoms); GEEEEND = Generic Rating for Treatment Pre-Experiences, Treatment Expectations, and Treatment Effects 
(suspicions about treatment).
a  Part of standardized psychometric test battery within our CRC 
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effect as antidepressant-related. Sum scores of antide-
pressant-related symptom ratings range between 0–108. 
Higher scores indicate more pronounced antidepressant-
related side effects. Prior discontinuation experience 
will be assessed with a modified version of the Generic 
Rating Scale for Treatment Pre-Experiences  (GEEEPRE, 
[73]). Participants will indicate improvement (0 ‘no 
improvement’—10 ‘greatest improvement imaginable’) 
and worsening (0 ‘no worsening’—10 ‘greatest worsening 
imaginable’) of general condition attributed to the most 
recent discontinuation attempt on numeric rating scales 
(NRS). Difference scores will be calculated by subtracting 
worsening scores from improvement scores, resulting in 
a range between -10 to 10. Lower scores indicate a more 
negative discontinuation experience. Participants with no 
prior discontinuation experience will be assigned a value 
of 0. Neuroticism will be assessed with the Emotional 
Stability subscale of the Brief Big Five Inventory (BFI-
10; [74]). The Emotional Stability subscale includes two 
items rated on a five-point scale (1 ‘disagree strongly’—5 
‘agree strongly’). Sum scores range between 2–10, with 
higher scores indicating higher neuroticism. The State-
Trait-Anxiety-Depression-Inventory (STADI; 69, 70) 
will be used to assess trait anxiety. Two anxiety-related 
trait subscales include 5 statements with four response 
options (1–4) each. Trait anxiety scores base on sum 
scores of both trait anxiety subscales and range between 
10–40. Higher scores indicate higher trait anxiety. The 
Somatosensory Amplification Scale (SSAS; [75, 76]) will 
be used to assess the amount of somatosensory amplifica-
tion. Ten items will be rated on a five-point scale (1 ‘not 
at all true’—5 ‘extremely true’). Sum scores range from 
10–50, with higher scores indicating higher symptom 
amplification. Finally, participants will be asked about 
their illness rationale. A single item will be used to assess 
whether participants perceive MDD as a more biologi-
cally or psychologically caused disorder (0 ‘biologically 
caused’—10 ‘psychologically caused’). A higher score indi-
cates an inclination towards psychological causes under-
lying MDD.

Adherence
During the experimental phase, treatment adherence to 
study medication will be assessed in two ways. First, par-
ticipants will indicate the number of days the study medi-
cation was taken since the last study visit. Second, study 
staff will assess treatment adherence via blood analy-
sis at t1 and t9. Blood samples will be collected using 
white tubes without gel and will be analyzed with Liquid 
Chromatography Mass Spectrometry (LC–MS/MS) in 
accordance with EU guidelines as stated in the In-vitro-
Diagnostic Device Regulation (IVDR; [77]). Storage and 
analysis will be conducted at the Department of Legal 

Medicine, University Medical Center Hamburg Eppen-
dorf, Hamburg, Germany. During the clinical observation 
phase, participants will indicate whether they remained 
on or off antidepressants. In case of non-adherence, pos-
sible reasons will be surveyed.

Further assessments
Optional saliva samples will be taken between t0 and t1 
to assess cortisol awakening response and salivary alpha-
amylase activity as objective stress markers. Salivary anal-
yses will be conducted in the laboratory of the Institute 
of Medical Psychology and Behavioral Immunobiology, 
University Hospital Essen, Essen, Germany, as part of 
central scientific project Z02 within our CRC 289 Treat-
ment Expectation. Brain imaging data on functional and 
structural connectivity will be collected on-site. Data will 
be contributed to central scientific project Z03 within 
our CRC 289 Treatment Expectation. Standardized MR 
protocols will be provided by Z03, who will use the data 
for pooled and meta-analytic analyses. Furthermore, we 
will include assessments of past experiences with anti-
depressant use and discontinuation, well-being, and sub-
stance use. As part of the CRC standard battery, we will 
measure treatment expectations, personality traits, state 
and trait anxiety and depression, behavioral approach 
and avoidance tendencies, psychopathology, subjective 
impairment, perceived warmth and competence of both 
study physician/psychologist and participant, suspicions 
about treatment, and extensive demographic and medical 
characteristics.

Safety endpoints
Safety endpoints comprise depressive symptoms (BDI-
II, MADRS) including inspection of suicidality and 
recurrence (SCID-5 CV; see above), current treatment 
effects, AEs including burdensome life events, and clini-
cal impression according to psychopathological findings. 
A modified version of the Generic Rating Scale for Treat-
ment Effects  (GEEEACT ; 73) will be used to measure self-
reported current treatment effects. Participants indicate 
worsening of their condition and treatment side effects 
(0 ‘no worsening’—10 ‘greatest worsening imaginable’, and 
0 ‘no complaints’—10 ‘greatest complaints imaginable’, 
respectively) on an NRS with eleven response options 
(0–10) each. A score ≥ 8 on either item indicates severe 
distress. Occurrence of AEs will be assessed via interview, 
followed by an expert-rating of intensity and causal rela-
tion to study treatment. AEs will be graded with regard 
to i) intensity according to Common Terminology Crite-
ria for Adverse Events (Grade 1 ‘mild’, Grade 2 ‘moder-
ate’, Grade 3 ‘severe’, Grade 4 ‘life threatening or disabling’, 
Grade 5 ‘fatal resulting in death’; CTCAE; [78]), and ii) 
causality according to World Health Organization—The 
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Uppsala Monitoring Centre system (1 ‘certain’, 2 ‘prob-
able/likely’, 3 ‘possible’, 4 ‘unlikely’, 5 ‘conditional/unclas-
sified’, 6 ‘unassessable/unclassifiable’; WHO-UMC; [79]).

Statistical analysis
Analyses will be conducted per endpoint, i.e., as soon 
as all data of the according endpoint are available. A 
statistical analysis plan (SAP) will be established in col-
laboration with the Medical Biometry department of the 
University Medical Center Hamburg-Eppendorf, Ham-
burg, Germany, and published on ClinicalTrials.gov prior 
to analyses.

Analyses of the primary endpoint and of secondary 
endpoint discontinuation symptom load over the clinical 
observation phase will be based on the intention-to-treat 
population. For all other secondary endpoints, the full 
analysis set will be used. No interim analyses are planned.

Confirmatory testing of the interaction of treatment 
and treatment expectation in modulating discontinu-
ation symptom load will be performed using a two-way 
ANCOVA. The model will contain the nominally scaled 
between-subject factors treatment (discontinuation vs. 
continuation) and treatment expectation (high vs. mod-
erate), their interaction, the interval-scaled dependent 
variable discontinuation symptom load (measured as 
AUC) and, as covariates, the two binary stratification 
variables long-term use (yes vs. no) and risk of develop-
ing discontinuation symptoms (high vs. moderate) as well 
as discontinuation symptoms at baseline. Missing data of 
the primary outcome will be imputed using linear inter-
polation or, in case of individual termination of study 
treatment or rescue medication, as last observation car-
ried forward.

If analyses reveal a significant interaction effect of 
treatment and treatment expectation, exploratory 
post-hoc comparisons will be made between experi-
mental groups: A post-hoc comparison between the 
two continuation groups is planned to test whether 
participants show higher discontinuation symptom 
load with moderate (HC) than with high (OC) treat-
ment expectations. Hence, conclusions could be drawn 
about a nocebo-induced effect of treatment expecta-
tion on discontinuation symptom load. To examine the 
extent to which discontinuation symptom load may be 
influenced by pharmacological factors alone, a post-
hoc comparison will be performed between the mod-
erate treatment expectation groups who discontinued 
(HD) versus remained on antidepressants (HC). A 
post-hoc comparison between participants who dis-
continued antidepressants will examine whether high 
treatment expectation (OD) is associated with higher 
discontinuation symptom load than moderate treat-
ment expectation (HD).

We assume that the relationship between treatment 
expectation and discontinuation symptom load will vary 
according to stress ratings, antidepressant-related side 
effects, prior discontinuation experience, neuroticism, 
anxiety, somatosensory amplification, and illness frame-
work. In case of a significant interaction within the pri-
mary analysis, individual moderators will be included as 
 3rd factor in the model and three-way interactions will be 
analyzed.

Secondary endpoints will be analyzed as follows: Inter-
actions of pharmacological and expectation effects in 
modulating i) discontinuation symptom load over the 
clinical observation phase measured as AUC, ii) stress, 
and iii) state anxiety will be examined following the 
model of our primary analysis. A binary logistic model 
will be used to predict iv) recurrence during the 13-week 
experimental period. A Cox proportional hazards model 
will be used to examine v) recurrence over the course of 
the complete trial. Finally, we will examine the interaction 
of expectation and emotion in modulating vi) attentional 
and emotional processing in a linear mixed model. This 
model will include a bias score (emotional versus neutral 
faces, measured in ms) as dependent variable and the fac-
tors expectation concerning occurrence of discontinuation 
symptoms (high (OD) vs. moderate (HC, HD) vs. none 
(OC)) and emotion (happy vs. sad vs. fearful), their 3 × 3 
interaction, the stratification variables as covariates and 
random intercept for the individual patients. Analysis of 
secondary and safety endpoints and modulating factors 
will be explorative. Further specifications on statistical 
analyses can be found in the SAP.

Concerning analysis of the blood samples, we will 
check adherence to study medication by individually 
comparing antidepressant blood serum levels at t1 and 
t9. We will assess whether antidepressant blood serum 
levels lie within therapeutic range at t1. Finally, we will 
exploratively examine the relationship between initial 
antidepressant blood serum levels and discontinua-
tion symptom load reported by the two discontinuation 
groups using simple correlation analyses.

Data and safety monitoring
Safety endpoints will be assessed and documented at 
every measurement point. Safety assessments and con-
sequent actions follow a pre-defined, step-wise proce-
dure (Fig.  3). Criteria for individual withdrawal from 
study treatment will be reviewed during each study 
visit and, in case of monitoring, during each additional 
visit. Treatment will be terminated in case of partici-
pant’s withdrawal of his/her informed consent, preg-
nancy, medical or psychological objections by the 
study physician or psychologist, or insufficient compli-
ance regarding requirements for study participation 
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including non-adherence. In these cases, the study 
physician informs about further treatment options and 
participants will be invited to continue participation 
in all measurement points. If a participant falls ill dur-
ing the discontinuation process, a physician may decide 
to extend the discontinuation process by the duration 
of the illness (max. 4  weeks). If so, the participant will 
continue to receive the currently administered dose of 
medication from the study team. Measurements will be 
postponed accordingly. No additional interim measure-
ments will take place. The continuation of the entire 
study will be questioned by the principal investigator 
in case of medical or psychological concerns/reoccur-
ring AEs with possible causal relation to the study treat-
ment regimen, insufficient study activity (e.g. enrolment 
rate < 5 per year), or unforeseeable complications that do 
not justify study continuation.

Data and safety monitoring board
An independent Data and Safety Monitoring Board 
(DSMB) will oversee recruitment and retention of partic-
ipants. The DSMB will meet annually in order to moni-
tor the study according to Guidelines of Good Clinical 
Practice [80]. The DSMB will receive bi-annual reports 
on progress of the study and anonymized safety-relevant 
participant data. Individual reports will be submitted 
within 48  h whenever a participant meets criteria for 
Safety Grade 3 (Fig. 3).

Data management and pseudonymization
All data will be collected and handled in accordance 
with the European General Data Protection Regulation 
(GDPR; [81]). Data collection and analysis of psychomet-
ric measures will be performed by study staff at the Uni-
versity Medical Center Hamburg Eppendorf, Hamburg, 
Germany. Analysis and storage of saliva samples will take 
place the University Hospital Essen-Duisburg, Essen, 
Germany. Analysis and storage of the blood samples will 
take place at the Department of Legal Medicine, Univer-
sity Medical Center Hamburg Eppendorf, Hamburg, Ger-
many. All psychometric and neuroendocrine measures 
will be made available to central scientific project Z02, all 
neuroimaging data will be contributed to central scien-
tific project Z03 within our CRC 289 Treatment Expecta-
tion. Beyond that, no external bodies will be involved. To 
convert personal data into a pseudonym, we will use the 
software tool ALIIAS, which implements a dual authen-
ticated, decentralized, encryption-based, deterministic 
pseudonymization technique [82]. Study results will pref-
erably be shared via open-access publications and dis-
seminated in lay language via outreach channels of CRC 
289.

Ethics, informed consent procedure and trial registration
This trial was approved by the ethics committee of the 
Hamburg Medical Chamber (reference number: PV7151, 
16.12.2019). Research will be performed in accordance 

Fig. 3 Schematic display of safety measures and procedures
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with the Declaration of Helsinki. All participants will pro-
vide written informed consent to participate. This trial 
has been registered at ClinicalTrials.gov (NCT05191277).

Discussion
Our randomized, balanced, open-hidden trial is the first 
to explore the interplay of pharmacological effects and 
patients’ expectations in antidepressant discontinuation. 
To disentangle these effects, patients with fully remit-
ted MDD will be randomly assigned to discontinue or 
remain on their antidepressant. Patients’ expectations 
will be manipulated by varying verbal instructions using 
the open-hidden paradigm. Within the open trial arms, 
participants will receive full information about treat-
ment, i.e., high expectation. Within the hidden trial arms, 
participants will be informed about a 50% chance of dis-
continuing versus remaining on their antidepressant, i.e., 
moderate expectation. Discontinuation symptom load 
will be assessed as primary outcome over the course of 
the 13-week experimental phase. Treatment (discontinu-
ation vs. continuation) and treatment expectation (high 
vs. moderate) are expected to interact in modulating dis-
continuation symptom load.

Throughout our trial, we will closely monitor depres-
sive symptoms to carefully distinguish discontinuation 
symptoms from recurrence. Thereby, we address the 
common bias in discontinuation trials of confound-
ing recurrence with discontinuation symptoms [28]. We 
offer patients close supervision during discontinuation. 
We will regularly assess adverse events and adherence, 
apply an extensive psychometric battery, examine blood 
and saliva samples for antidepressant blood serum level 
and objective stress ratings, and measure functional and 
structural connectivity of the prefrontal cortex at rest. 
Hence, we aim to contribute to further research gaps in 
antidepressant discontinuation. Following patients up 
over a total period of one year will allow examining pre-
dictors of patients’ individual trajectories of discontinua-
tion symptom load and recurrence [41–43].

The following limitations should be noted, however: 
First, we based our sample size calculations on medium 
to large effect sizes for expectation effects on depres-
sive symptoms and treatment outcome [47, 50] and 
hypothesized small to medium interaction effects with 
pharmacological modulations. We decided to use this 
approximation because, to our knowledge, no study to 
date has explored the interplay of pharmacological and 
expectation effects in discontinuation of psychotropic 
drugs. Second, albeit German national guidelines effec-
tive at the time of study start recommended gradual dose-
reduction over four weeks [26], van Leeuwen et al. (2021) 
concluded that tapering regimens up to four weeks do 

not reduce risk of discontinuation symptoms compared 
to abrupt discontinuation [28]. German treatment guide-
lines were recently updated and now advise tapering off 
antidepressants over a period of at least 8–12 weeks [83]. 
Four-week tapering regimens may be regarded as too 
rapid by patients [27], and impede recruitment. To ensure 
maximum patient safety, we considered associated risk 
of developing discontinuation symptoms for each anti-
depressant [37] and approximated hyperbolic tapering 
advocated by recent research [54]. Third, the intensive 
medical and psychological support provided to patients 
as part of our trial is not common practice, which could 
possibly mitigate negative expectation effects compared 
to discontinuation in the German health care system. 
However, we acknowledge that the recently updated Ger-
man treatment guidelines now advise that treating phy-
sicians inform patients about duration of antidepressant 
use and possible difficulties arising from discontinuation 
early on and monitor patients closely throughout the 
discontinuation process [83]. As implementation of new 
guideline recommendations in routine clinical practice 
remains unsolved, we hope that our trial can contribute 
helpful insights that accelerate realization of the newly 
advised discontinuation strategies. We recommend that 
future research conducts discontinuation trials inte-
grated within the national health care system, consid-
ers patients’ needs, closely collaborates with different 
professions in mental health (e.g., general practitioners, 
psychiatrists, pharmacists, psychotherapists), and applies 
extended, individualized tapering schemes.

Appropriate discontinuation of antidepressants is 
an unresolved clinical problem with serious negative 
implications for individual and society. Discontinuation 
symptoms are common and differential diagnosis with 
recurrence remains challenging, hindering indicated dis-
continuation. Negative expectations and nocebo effects 
are likely to play an important role in failed or neglected 
discontinuation attempts. In light of increasing unneces-
sary long-term use of antidepressants and the associated 
societal costs and individual burden, established ration-
ales for safe and effective discontinuation are needed. We 
aim for a better understanding of mechanisms under-
lying discontinuation symptom load by disentangling 
pharmacological and expectation effects, while carefully 
monitoring recurrence. We hope to aid the development 
of interventions that support patients and physicians in 
discontinuing antidepressants more safely and effectively 
by targeting expectations towards discontinuation. Opti-
mizing expectations before, during, and after discontinu-
ation may prevent premature stopping of discontinuation 
attempts, positively influence the discontinuation pro-
cess, and reduce discontinuation symptom load overall.



Page 13 of 16Meißner et al. BMC Psychiatry          (2023) 23:457  

Abbreviations
AE  adverse event
BAS Scale  Behavioral Approach System Scale of the BIS/BAS Questionnaire
BDI‑II  Beck‑Depression‑Inventory II
BFI‑10  Big Five Inventory‑10
BIS Scale  Behavioral Inhibition System Scale of the BIS/BAS Questionnaire
CONSORT  Consolidated Standards of Reporting Trials
CRC   collaborative research center
CTCAE  Common Terminology Criteria for Adverse Events
DESS  Discontinuation Emergent Signs and Symptoms Scale
DFG  Deutsche Forschungsgemeinschaft (German Research 

Foundation)
DSMB  Data and Safety Monitoring Board
FU1‑FU3  follow up 1 to 3
GASE  Generic Assessment of Side Effects
GDPR  European General Data Protection Regulation
GEEE  Generic Rating Scale for Previous Treatment Experiences, Treat‑

ment Expectations, and Treatment Effects
HC  hidden continuation
HD  hidden discontinuation
ITT  intention‑to‑treat
IVDR  In‑vitro‑Diagnostic Device Regulation
MADRS  Montgomery‑Asberg Depression Rating Scale
ms  millisecond
MDD  Major Depressive Disorder
NaSSa  noradrenergic and specific serotonergic antidepressant
NRS  numeric rating scale
OC  open continuation
OD  open discontinuation
PDI  Pain Disability Index
PHEA  pharmacological and expectation effects in antidepressant 

discontinuation
PHQ‑4  Patient Health Questionnaire‑4
PSS‑10  Perceived Stress Scale
rsfMRI  resting state functional magnetic resonance imaging
S1  first screening
S2  second screening and enrolment
SAP  statistical analysis plan
SCID‑5‑CV  Structured Clinical Interview for DSM‑5 – Clinician Version
SOP  standard operating procedure
SSNRIs  selective serotonin‑noradrenalin reuptake inhibitors
SSAS  Somatosensory Amplification Scale
SSRIs  selective serotonin reuptake inhibitors
STADI  State‑Trait‑Anxiety‑Depression‑Scale
SWEMWBS  Short Warwick‑Edinburgh Mental Well‑Being Scale
t0‑t9  time of measurements
TEX‑Q  Treatment Expectation Questionnaire
WHO  World Health Organization
WHO‑UMC  World Health Organization ‑The Uppsala Monitoring Centre
Z02/Z03  central scientific projects of the collaborative research center

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12888‑ 023‑ 04941‑3.

Additional file 1. SPIRIT checklist.

Additional file 2. Summary of study registration in accordance with 
World Health Organization Trial Registration Data Set.

Acknowledgements
We are very grateful to all the researchers and students who worked on and 
continue to facilitate this project. We thank our colleagues Dr Ann‑Katrin 
Meyrose, Leonie Gerke and Dr Yiqi Pan for their generous input during compo‑
sition of this trial and application for funding.

Author’s contributions
CM: precise planning and conception of the study, statistical analyses, and 
safety measures; drafting the manuscript; has given final approval of the 

version to be published. CVW: substantial contributions to conception of the 
study; revising the manuscript critically for important intellectual content; has 
given final approval of the version to be published. TF: precise planning and 
conception of the safety measures and monitoring; revising the manuscript 
critically for important intellectual content; has given final approval of the 
version to be published. AM: substantial contributions to conception of the 
study; revising the manuscript critically for important intellectual content; 
has given final approval of the version to be published. AZ: substantial 
contributions to statistical analyses; revising the manuscript critically for 
important intellectual content; has given final approval of the version to 
be published. SL: substantial contributions to statistical analyses; revising 
the manuscript critically for important intellectual content; has given final 
approval of the version to be published. AKO: substantial contributions to 
statistical analyses; revising the manuscript critically for important intellectual 
content; has given final approval of the version to be published. IF: substantial 
contributions to conception of the study; revising the manuscript critically for 
important intellectual content; has given final approval of the version to be 
published. TK: conception and design of the study; revising the manuscript 
critically for important intellectual content; has given final approval of the 
version to be published. YN: initial idea; conception and design of the study; 
revising the manuscript critically for important intellectual content; has given 
final approval of the version to be published.

Funding
Open Access funding enabled and organized by Projekt DEAL. This research 
is funded by the Deutsche Forschungsgemeinschaft (DFG, German Research 
Foundation): TRR 289 Treatment Expectation—Project Number 422744262.

Availability of data and materials
Individual participant data will be shared with the study team of the CRC/TRR 
289 after deidentification and will be available in this form for other research‑
ers upon reasonable request. Only anonymized data in agglomerated form is 
used for publications. No personal data will be shared.

Declarations

Ethics approval and consent to participate
This trial was approved by the ethics committee of the Hamburg Medical 
Chamber (reference number: PV7151, 16.12.2019). Research will be performed 
in accordance with the Declaration of Helsinki. All participants will provide 
written informed consent to participate.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Clinical Psychology, Helmut‑Schmidt‑University/University of the Federal 
Armed Forces Hamburg, Holstenhofweg 85, 22043 Hamburg, Germany. 
2 Institute of Systems Neuroscience, University‑Medical Center Hamburg‑
Eppendorf, Martinistraße 52, 20246 Hamburg, Germany. 3 Institute of Medical 
Biometry and Epidemiology, University Medical Center Hamburg‑Eppendorf, 
Hamburg, Germany. 4 Department of Psychiatry, University of Marburg, Mar‑
burg, Germany. 

Received: 3 June 2023   Accepted: 8 June 2023

References
 1. Lohse MJ, Seifert J, Bleich S. Psychopharmaka. In: Ludwig W‑D, Mühlbauer 

B, Seifert R, editors. Arzneiverordnungs‑Report 2021. Berlin, Heidelberg: 
Springer Berlin Heidelberg; 2021;689–725. https:// doi. org/ 10. 1007/ 978‑3‑ 
662‑ 63825‑5_ 39

 2. Cipriani A, Furukawa TA, Salanti G, Chaimani A, Atkinson LZ, Ogawa Y, 
et al. Comparative efficacy and acceptability of 21 antidepressant drugs 
for the acute treatment of adults with major depressive disorder: a 

https://doi.org/10.1186/s12888-023-04941-3
https://doi.org/10.1186/s12888-023-04941-3
https://doi.org/10.1007/978-3-662-63825-5_39
https://doi.org/10.1007/978-3-662-63825-5_39


Page 14 of 16Meißner et al. BMC Psychiatry          (2023) 23:457 

systematic review and network meta‑analysis. Lancet. 2018;391:1357–66. 
https:// doi. org/ 10. 1016/ S0140‑ 6736(17) 32802‑7.

 3. Seifert J, Bleich S, Seifert R. Depression, Angststörungen, bipolare 
Störung, Schizophrenie, Aufmerksamkeitsdefizithyperaktivitätssyn‑
drom. In: Ludwig W‑D, Mühlbauer B, Seifert R, editors. Arzneiverord‑
nungs‑Report 2022: Aktuelle Daten, Kosten, Trends und Kommentare. 
Berlin: Springer; 2022;451–495.https:// doi. org/ 10. 1007/ 978‑3‑ 662‑ 
66303‑5_ 22.

 4. Mars B, Heron J, Kessler D, Davies NM, Martin RM, Thomas KH, Gunnell 
D. Influences on antidepressant prescribing trends in the UK: 1995–
2011. Soc Psychiatry Psychiatr Epidemiol. 2017;52:193–200. https:// doi. 
org/ 10. 1007/ s00127‑ 016‑ 1306‑4.

 5. McCrea RL, Sammon CJ, Nazareth I, Petersen I. Initiation and duration 
of selective serotonin reuptake inhibitor prescribing over time: UK 
cohort study. Br J Psychiatry. 2016;209:421–6. https:// doi. org/ 10. 1192/ 
bjp. bp. 115. 166975.

 6. Moore M, Yuen HM, Dunn N, Mullee MA, Maskell J, Kendrick T. Explain‑
ing the rise in antidepressant prescribing: a descriptive study using the 
general practice research database. BMJ. 2009;339:999. https:// doi. org/ 
10. 1136/ bmj. b3999.

 7. Lewis G, Marston L, Duffy L, Freemantle N, Gilbody S, Hunter R, et al. 
Maintenance or discontinuation of antidepressants in primary care. 
New Engl J Med. 2021;385:1257–67. https:// doi. org/ 10. 1056/ NEJMo 
a2106 356.

 8. Davidson JRT. Major depressive disorder treatment guidelines in America 
and Europe. J Clin Psychiatry. 2010;71:e04.

 9. Bauer M, Severus E, Köhler S, Whybrow PC, Angst J, Möller H‑J. World 
Federation of Societies of Biological Psychiatry (WFSBP) guidelines for 
biological treatment of unipolar depressive disorders. Part 2: mainte‑
nance treatment of major depressive disorder‑update 2015. World J Biol 
Psychiatry. 2015;16:76–95. https:// doi. org/ 10. 3109/ 15622 975. 2014. 10017 
86.

 10. Cleare A, Pariante CM, Young AH, Anderson IM, Christmas D, Cowen PJ, 
et al. Evidence‑based guidelines for treating depressive disorders with 
antidepressants: a revision of the 2008 British Association for Psychophar‑
macology guidelines. J Psychopharmacol. 2015;29:459–525. https:// doi. 
org/ 10. 1177/ 02698 81115 581093.

 11. Kennedy SH, Lam RW, McIntyre RS, Tourjman SV, Bhat V, Blier P, et al. Cana‑
dian Network for Mood and Anxiety Treatments (CANMAT) 2016 clinical 
guidelines for the management of adults with major depressive disorder: 
Section 3. Pharmacol Treat Can J Psychiatry. 2016;61:540–60. https:// doi. 
org/ 10. 1177/ 07067 43716 659417.

 12. Hengartner MP, Plöderl M. Prophylactic effects or withdrawal reac‑
tions? An analysis of time‑to‑event data from antidepressant relapse 
prevention trials submitted to the FDA. Ther Adv Psychopharmacol. 
2021;11:20451253211032052. https:// doi. org/ 10. 1177/ 20451 25321 10320 
51.

 13. Piek E, van der Meer K, Nolen WA. Guideline recommendations for long‑
term treatment of depression with antidepressants in primary care–a 
critical review. Eur J Gen Pract. 2010;16:106–12. https:// doi. org/ 10. 3109/ 
13814 78100 36924 63.

 14. Khawam EA, Laurencic G, Malone DA Jr. Side effects of antidepressants: 
an overview. Clevel Clin J Med. 2006;73:351–61.

 15. Read J, Cartwright C, Gibson K. Adverse emotional and interpersonal 
effects reported by 1829 New Zealanders while taking antidepressants. 
Psychiatry Res. 2014;216:67–73. https:// doi. org/ 10. 1016/j. psych res. 2014. 
01. 042.

 16. Cartwright C, Gibson K, Read J, Cowan O, Dehar T. Long‑term antidepres‑
sant use: patient perspectives of benefits and adverse effects. Patient 
prefer adherence. 2016;10:1401–7. https:// doi. org/ 10. 2147/ PPA. S1106 32.

 17. Bet PM, Hugtenburg JG, Penninx BW, Hoogendijk WJ. Side effects of anti‑
depressants during long‑term use in a naturalistic setting. Eur Neuropsy‑
chopharmacol. 2013;23:1443–51. https:// doi. org/ 10. 1016/j. euron euro. 
2013. 05. 001.

 18. de LasCuevas C, Peñate W, Sanz EJ. Risk factors for non‑adherence to 
antidepressant treatment in patients with mood disorders. Eur J Clin 
Pharmacol. 2014;70:89–98. https:// doi. org/ 10. 1007/ s00228‑ 013‑ 1582‑9.

 19. Lingam R, Scott J. Treatment non‑adherence in affective disorders. Acta 
Psychiatr Scand. 2002;105:164–72. https:// doi. org/ 10. 1034/j. 1600‑ 0447. 
2002. 1r084.x.

 20. Marasine NR, Sankhi S. Factors associated with antidepressant medication 
non‑adherence. Turk J Pharm Sci. 2021;18:242–9. https:// doi. org/ 10. 4274/ 
tjps. galen os. 2020. 49799.

 21. Maund E, Dewar‑Haggart R, Williams S, Bowers H, Geraghty AWA, Leydon 
G, et al. Barriers and facilitators to discontinuing antidepressant use: a sys‑
tematic review and thematic synthesis. J Affect Disord. 2019;245:38–62. 
https:// doi. org/ 10. 1016/j. jad. 2018. 10. 107.

 22. Uher R, Farmer A, Henigsberg N, Rietschel M, Mors O, Maier W, et al. 
Adverse reactions to antidepressants. Br J Psychiatry. 2009;195:202–10. 
https:// doi. org/ 10. 1192/ bjp. bp. 108. 061960.

 23. Ambresin G, Palmer V, Densley K, Dowrick C, Gilchrist G, Gunn JM. What 
factors influence long‑term antidepressant use in primary care? Findings 
from the Australian diamond cohort study. J Affect Disord. 2015;176:125–
32. https:// doi. org/ 10. 1016/j. jad. 2015. 01. 055.

 24. Cruickshank G, Macgillivray S, Bruce D, Mather A, Matthews K, Williams B. 
Cross‑sectional survey of patients in receipt of long‑term repeat prescrip‑
tions for antidepressant drugs in primary care. Ment Health Fam Med. 
2008;5:105–9.

 25. Davies J, Read J. A systematic review into the incidence, severity and duration 
of antidepressant withdrawal effects: Are guidelines evidence‑based? Addict 
Behav. 2019;97:111–21. https:// doi. org/ 10. 1016/j. addbeh. 2018. 08. 027.

 26. DGPPN, BÄK, KBV, AWMF (Hrsg.) für die Leitliniengruppe Unipolare 
Depression*. S3‑Leitlinie/Nationale VersorgungsLeitlinie Unipolare 
Depression – Langfassung, 2. Auflage. Version 5. 2015 [cited: 2023‑03‑26]. 
https:// doi. org/ 10. 6101/ AZQ/ 000364.

 27. Framer A. What I have learnt from helping thousands of people taper off 
antidepressants and other psychotropic medications. Ther Adv Psychop‑
harmacol. 2021;11:2045125321991274. https:// doi. org/ 10. 1177/ 20451 
25321 991274.

 28. van Leeuwen E, van Driel ML, Horowitz MA, Kendrick T, Donald M, de 
Im Sutter A, et al. Approaches for discontinuation versus continuation 
of long‑term antidepressant use for depressive and anxiety disorders in 
adults. Cochrane Database Syst Rev. 2021;4:CD013495. https:// doi. org/ 10. 
1002/ 14651 858. CD013 495. pub2.

 29. Baldessarini RJ, Tondo L, Ghiani C, Lepri B. Illness risk following rapid 
versus gradual discontinuation of antidepressants. Am J Psychiatry. 
2010;167:934–41. https:// doi. org/ 10. 1176/ appi. ajp. 2010. 09060 880.

 30. Maund E, Stuart B, Moore M, Dowrick C, Geraghty AWA, Dawson S, Kend‑
rick T. Managing antidepressant discontinuation: a systematic review. Ann 
Fam Med. 2019;17:52–60. https:// doi. org/ 10. 1370/ afm. 2336.

 31. Bosman RC, Huijbregts KM, Verhaak PF, Ruhé HG, van Marwijk HW, van 
Balkom AJ, Batelaan NM. Long‑term antidepressant use: a qualitative 
study on perspectives of patients and GPs in primary care. Br J Gen Pract. 
2016;66:e708–19. https:// doi. org/ 10. 3399/ bjgp1 6X686 641.

 32. van Geffen EC, Hermsen JH, Heerdink ER, Egberts AC, Verbeek‑Heida PM, 
van Hulten R. The decision to continue or discontinue treatment: experi‑
ences and beliefs of users of selective serotonin‑reuptake inhibitors in the 
initial months—a qualitative study. Res Social Adm Pharm. 2011;7:134–
50. https:// doi. org/ 10. 1016/j. sapha rm. 2010. 04. 001.

 33. Leydon GM, Rodgers L, Kendrick T. A qualitative study of patient views 
on discontinuing long‑term selective serotonin reuptake inhibitors. Fam 
Pract. 2007;24:570–5. https:// doi. org/ 10. 1093/ fampra/ cmm069.

 34. Scholten W, Batelaan N, van Balkom A. Barriers to discontinuing antide‑
pressants in patients with depressive and anxiety disorders: a review of 
the literature and clinical recommendations. Ther Adv Psychopharmacol. 
2020;10:2045125320933404. https:// doi. org/ 10. 1177/ 20451 25320 933404.

 35. Fava GA, Benasi G, Lucente M, Offidani E, Cosci F, Guidi J. Withdrawal 
symptoms after serotonin‑noradrenaline reuptake inhibitor discontinua‑
tion: systematic review. Psychother Psychosom. 2018;87:195–203. https:// 
doi. org/ 10. 1159/ 00049 1524.

 36. Fava GA, Gatti A, Belaise C, Guidi J, Offidani E. Withdrawal symptoms 
after selective serotonin reuptake inhibitor discontinuation: a systematic 
review. Psychother Psychosom. 2015;84:72–81. https:// doi. org/ 10. 1159/ 
00037 0338.

 37. Henssler J, Heinz A, Brandt L, Bschor T. Antidepressant withdrawal and 
rebound phenomena. Deutsches Arzteblatt Int. 2019;116:355–61. https:// 
doi. org/ 10. 3238/ arzte bl. 2019. 0355.

 38. Cosci F, Chouinard G. Acute and persistent withdrawal syndromes follow‑
ing discontinuation of psychotropic medications. Psychother Psychosom. 
2020;89:283–306. https:// doi. org/ 10. 1159/ 00050 6868.

https://doi.org/10.1016/S0140-6736(17)32802-7
https://doi.org/10.1007/978-3-662-66303-5_22
https://doi.org/10.1007/978-3-662-66303-5_22
https://doi.org/10.1007/s00127-016-1306-4
https://doi.org/10.1007/s00127-016-1306-4
https://doi.org/10.1192/bjp.bp.115.166975
https://doi.org/10.1192/bjp.bp.115.166975
https://doi.org/10.1136/bmj.b3999
https://doi.org/10.1136/bmj.b3999
https://doi.org/10.1056/NEJMoa2106356
https://doi.org/10.1056/NEJMoa2106356
https://doi.org/10.3109/15622975.2014.1001786
https://doi.org/10.3109/15622975.2014.1001786
https://doi.org/10.1177/0269881115581093
https://doi.org/10.1177/0269881115581093
https://doi.org/10.1177/0706743716659417
https://doi.org/10.1177/0706743716659417
https://doi.org/10.1177/20451253211032051
https://doi.org/10.1177/20451253211032051
https://doi.org/10.3109/13814781003692463
https://doi.org/10.3109/13814781003692463
https://doi.org/10.1016/j.psychres.2014.01.042
https://doi.org/10.1016/j.psychres.2014.01.042
https://doi.org/10.2147/PPA.S110632
https://doi.org/10.1016/j.euroneuro.2013.05.001
https://doi.org/10.1016/j.euroneuro.2013.05.001
https://doi.org/10.1007/s00228-013-1582-9
https://doi.org/10.1034/j.1600-0447.2002.1r084.x
https://doi.org/10.1034/j.1600-0447.2002.1r084.x
https://doi.org/10.4274/tjps.galenos.2020.49799
https://doi.org/10.4274/tjps.galenos.2020.49799
https://doi.org/10.1016/j.jad.2018.10.107
https://doi.org/10.1192/bjp.bp.108.061960
https://doi.org/10.1016/j.jad.2015.01.055
https://doi.org/10.1016/j.addbeh.2018.08.027
https://doi.org/10.6101/AZQ/000364
https://doi.org/10.1177/2045125321991274
https://doi.org/10.1177/2045125321991274
https://doi.org/10.1002/14651858.CD013495.pub2
https://doi.org/10.1002/14651858.CD013495.pub2
https://doi.org/10.1176/appi.ajp.2010.09060880
https://doi.org/10.1370/afm.2336
https://doi.org/10.3399/bjgp16X686641
https://doi.org/10.1016/j.sapharm.2010.04.001
https://doi.org/10.1093/fampra/cmm069
https://doi.org/10.1177/2045125320933404
https://doi.org/10.1159/000491524
https://doi.org/10.1159/000491524
https://doi.org/10.1159/000370338
https://doi.org/10.1159/000370338
https://doi.org/10.3238/arztebl.2019.0355
https://doi.org/10.3238/arztebl.2019.0355
https://doi.org/10.1159/000506868


Page 15 of 16Meißner et al. BMC Psychiatry          (2023) 23:457  

 39. Hengartner MP, Davies J, Read J. Antidepressant withdrawal ‑ the tide is 
finally turning. Epidemiol Psychiatr Sci. 2019;29:e52. https:// doi. org/ 10. 
1017/ S2045 79601 90004 65.

 40. Duffy L, Clarke CS, Lewis G, Marston L, Freemantle N, Gilbody S, et al. 
Antidepressant medication to prevent depression relapse in primary care: 
the ANTLER RCT. Health Technol Assess. 2021;25:1–62. https:// doi. org/ 10. 
3310/ hta25 690.

 41. Berwian IM, Wenzel JG, Kuehn L, Schnuerer I, Seifritz E, Stephan KE, 
et al. Low predictive power of clinical features for relapse prediction 
after antidepressant discontinuation in a naturalistic setting. Sci Rep. 
2020;12:11171. https:// doi. org/ 10. 1038/ s41598‑ 022‑ 13893‑9.

 42. Berwian IM, Walter H, Seifritz E, Huys QJM. Predicting relapse after antide‑
pressant withdrawal ‑ a systematic review. Psychol Med. 2017;47:426–37. 
https:// doi. org/ 10. 1017/ S0033 29171 60025 80.

 43. Berwian IM, Wenzel JG, Kuehn L, Schnuerer I, Kasper L, Veer IM, et al. The 
relationship between resting‑state functional connectivity, antidepres‑
sant discontinuation and depression relapse. Sci Rep. 2020;10:22346. 
https:// doi. org/ 10. 1038/ s41598‑ 020‑ 79170‑9.

 44. Guy A, Brown M, Lewis S, Horowitz M. The ‘patient voice’: patients who 
experience antidepressant withdrawal symptoms are often dismissed, 
or misdiagnosed with relapse, or a new medical condition. Ther Adv 
Psychopharmacol. 2020;10:2045125320967183. https:// doi. org/ 10. 1177/ 
20451 25320 967183.

 45. Nestoriuc Y. Erwartungseffekte beim Absetzen von Antidepres‑
siva. Psychotherapeut. 2022;67:213–9. https:// doi. org/ 10. 1007/ 
s00278‑ 022‑ 00587‑w.

 46. Colloca L, Barsky AJ. Placebo and nocebo effects. N Engl J Med. 
2020;382:554–61. https:// doi. org/ 10. 1056/ NEJMr a1907 805.

 47. Kirsch I, Deacon BJ, Huedo‑Medina TB, Scoboria A, Moore TJ, Johnson BT. 
Initial severity and antidepressant benefits: a meta‑analysis of data sub‑
mitted to the food and drug administration. PLoS Med. 2008;5:45. https:// 
doi. org/ 10. 1371/ journ al. pmed. 00500 45.

 48. Mora MS, Nestoriuc Y, Rief W. Lessons learned from placebo groups in 
antidepressant trials. Philos Trans R Soc Lond, B, Biol Sci. 2011;366:1879–
88. https:// doi. org/ 10. 1098/ rstb. 2010. 0394.

 49. Rief W, Nestoriuc Y, von Lilienfeld‑Toal A, Dogan I, Schreiber F, Hofmann 
SG, et al. Differences in adverse effect reporting in placebo groups in SSRI 
and tricyclic antidepressant trials. Drug Saf. 2009;32:1041–56. https:// doi. 
org/ 10. 2165/ 11316 580‑ 00000 0000‑ 00000.

 50. Rief W, Nestoriuc Y, Weiss S, Welzel E, Barsky AJ, Hofmann SG. Meta‑
analysis of the placebo response in antidepressant trials. J Affect Disord. 
2009;118:1–8. https:// doi. org/ 10. 1016/j. jad. 2009. 01. 029.

 51. White E, Read J, Julo S. The role of Facebook groups in the manage‑
ment and raising of awareness of antidepressant withdrawal: is social 
media filling the void left by health services? Ther Adv Psychopharmacol. 
2021;11:2045125320981174. https:// doi. org/ 10. 1177/ 20451 25320 981174.

 52. MacKrill K, Gamble GD, Bean DJ, Cundy T, Petrie KJ. Evidence of a media‑
induced nocebo response following a nationwide antidepressant drug 
switch. Clin Psychol in Europe. 2019. https:// doi. org/ 10. 32872/ cpe. v1i1. 
29642.

 53. Eveleigh R, Speckens A, van Weel C, Oude Voshaar R, Lucassen P. 
Patients’ attitudes to discontinuing not‑indicated long‑term antide‑
pressant use: barriers and facilitators. Ther Adv Psychopharmacol. 
2019;9:2045125319872344. https:// doi. org/ 10. 1177/ 20451 25319 872344.

 54. Horowitz MA, Taylor D. Tapering of SSRI treatment to mitigate withdrawal 
symptoms. The Lancet Psychiatry. 2019;6:538–46. https:// doi. org/ 10. 
1016/ S2215‑ 0366(19) 30032‑X.

 55. Beesdo‑Baum K, Zaudig M, Wittchen HU. Strukturiertes Klinisches Inter‑
view für DSM‑5®‑Störungen Klinische Version: Deutsche Bearbeitung des 
Structured Clinical Interview for DSM‑5® Disorders Clinician Version von 
Michael B. First, Janet B.W. Williams, Rhonda S. Karg, Robert L. Spitzer. 1st 
ed. Göttingen: Hogrefe; 2018.

 56. First MB, Williams JBW, Karg RS, Spitzer RL. SCID‑5‑CV: Structured clinical 
interview for DSM‑5 disorders: Clinician version. 1st ed. Arlington: Ameri‑
can Psychiatric Association Publishing; 2016.

 57. Faul F, Erdfelder E, Lang A‑G, Buchner A. G*Power 3: A flexible statistical 
power analysis program for the social, behavioral, and biomedical sci‑
ences. Behav Res Methods. 2007;39:175–91.

 58. Limesurvey GmbH. / LimeSurvey: An Open Source survey tool /LimeSur‑
vey GmbH, Hamburg, Germany. URL http:// www. limes urvey. org.

 59. Rosenbaum JF, Fava M, Hoog SL, Ascroft RC, Krebs WB. Selective serotonin 
reuptake inhibitor discontinuation syndrome: a randomized clinical trial. 
Biol Psychiat. 1998;44:77–87. https:// doi. org/ 10. 1016/ S0006‑ 3223(98) 
00126‑7.

 60. Tint A, Haddad PM, Anderson IM. The effect of rate of antidepressant 
tapering on the incidence of discontinuation symptoms: a randomised 
study. J Psychopharmacol. 2008;22:330–2. https:// doi. org/ 10. 1177/ 02698 
81107 081550.

 61. Calvert M, Kyte D, Mercieca‑Bebber R, Slade A, Chan A‑W, King MT, et al. 
Guidelines for inclusion of patient‑reported outcomes in clinical trial 
protocols: The SPIRIT‑PRO extension. JAMA. 2018;319:483–94. https:// doi. 
org/ 10. 1001/ jama. 2017. 21903.

 62. Davidson J, Turnbull CD, Strickland R, Miller R, Graves K. The montgomery‑
asberg depression scale: reliability and validity. Acta Psychiatr Scand. 
1986;73:544–8. https:// doi. org/ 10. 1111/j. 1600‑ 0447. 1986. tb027 23.x.

 63. Schmidtke A, Fleckenstein P, Moises W, Beckmann H. Untersuchungen 
zur Reliabilität und Validität einer deutschen Version der Montgomery‑
Asberg Depression‑Rating Scale (MADRS) [Studies of the reliability 
and validity of the German version of the Montgomery‑Asberg 
Depression Rating Scale (MADRS)]. Schweiz Arch Neurol Psychiatr. 
1985;1988(139):51–65.

 64. Williams JBW, Kobak KA. Development and reliability of a structured 
interview guide for the Montgomery‑Åsberg Depression Rating Scale 
(SIGMA). Br J Psychiatry. 2008;192:52–8. https:// doi. org/ 10. 1192/ bjp. bp. 
106. 032532.

 65. Hautzinger M, Keller F, Kühner C. BDI‑II: Beck‑Depressions‑Inventar. 2nd 
ed. Frankfurt am Main: Pearson; 2009.

 66. Kühner C, Bürger C, Keller F, Hautzinger M. Reliabilität und Validität des 
revidierten Beck‑Depressionsinventars (BDI‑II). Befunde aus deutschspra‑
chigen Stichproben. [Reliability and validity of the Revised Beck Depres‑
sion Inventory (BDI‑II). Results from German samples]. Der Nervenarzt. 
2007;78:651–6. https:// doi. org/ 10. 1007/ s00115‑ 006‑ 2098‑7.

 67. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. 
J Health Soc Behav. 1983;24:385. https:// doi. org/ 10. 2307/ 21364 04.

 68. Klein EM, Brähler E, Dreier M, Reinecke L, Müller KW, Schmutzer G, et al. 
The German version of the Perceived Stress Scale ‑ psychometric charac‑
teristics in a representative German community sample. BMC Psychiatry. 
2016;16:159. https:// doi. org/ 10. 1186/ s12888‑ 016‑ 0875‑9.

 69. Laux L, Hock M, Bergner‑Köther R, Hodapp V, Renner K‑H. STADI: State‑
Trait‑Angst‑Depressions‑Inventar. In: Geue K, Strauß B, Brähler E, editors. 
Diagnostische Verfahren in der Psychotherapie. 3rd ed. Göttingen: 
Hogrefe; 2016. p. 478–483.

 70. Renner K‑H, Hock M, Bergner‑Köther R, Laux L. Differentiating anxiety 
and depression: the State‑trait anxiety‑depression inventory. Cogn Emot. 
2018;32:1409–23. https:// doi. org/ 10. 1080/ 02699 931. 2016. 12663 06.

 71. Brassen S, Gamer M, Büchel C. Anterior cingulate activation is related to a 
positivity bias and emotional stability in successful aging. Biol Psychiatry. 
2011;70:131–7. https:// doi. org/ 10. 1016/j. biops ych. 2010. 10. 013.

 72. Rief W, Barsky AJ, Glombiewski JA, Nestoriuc Y, Glaesmer H, Braehler E. 
Assessing general side effects in clinical trials: reference data from the 
general population. Pharmacoepidemiol Drug Saf. 2011;20:405–15. 
https:// doi. org/ 10. 1002/ pds. 2067.

 73. Rief W, Nestoriuc Y, Mueller EM, Hermann C, Schmidt K, Bingel U. Generic 
rating scale for previous treatment experiences, treatment expectations, 
and treatment effects (GEEE): PsychArchives; 2021. https:// doi. org/ 10. 
23668/ PSYCH ARCHI VES. 4717. Accessed 16 Mar 2023.

 74. Rammstedt B, John OP. Measuring personality in one minute or less: a 
10‑item short version of the big five inventory in English and German. J 
Res Pers. 2007;41:203–12. https:// doi. org/ 10. 1016/j. jrp. 2006. 02. 001.

 75. Barsky AJ, Wyshak G, Klerman GL. The somatosensory amplification scale 
and its relationship to hypochondriasis. J Psychiatr Res. 1990;24:323–34.

 76. Doering BK, Nestoriuc Y, Barsky AJ, Glaesmer H, Brähler E, Rief W. Is 
somatosensory amplification a risk factor for an increased report of side 
effects? Reference data from the German general population. J Psycho‑
som Res. 2015;79:492–7. https:// doi. org/ 10. 1016/j. jpsyc hores. 2015. 10. 010.

 77. European Union. Regulation (EU) 2017/746 of the European Parliament 
and of the Council of 5 April 2017 on in vitro diagnostic medical devices 
and repealing Directive 98/79/EC and Commission Decision 2010/227/
EU. In: Official Journal of the European Union. European Union. 2017. 
http:// data. europa. eu/ eli/ reg/ 2017/ 746/ oj. Accessed 16 Mar 2023.

https://doi.org/10.1017/S2045796019000465
https://doi.org/10.1017/S2045796019000465
https://doi.org/10.3310/hta25690
https://doi.org/10.3310/hta25690
https://doi.org/10.1038/s41598-022-13893-9
https://doi.org/10.1017/S0033291716002580
https://doi.org/10.1038/s41598-020-79170-9
https://doi.org/10.1177/2045125320967183
https://doi.org/10.1177/2045125320967183
https://doi.org/10.1007/s00278-022-00587-w
https://doi.org/10.1007/s00278-022-00587-w
https://doi.org/10.1056/NEJMra1907805
https://doi.org/10.1371/journal.pmed.0050045
https://doi.org/10.1371/journal.pmed.0050045
https://doi.org/10.1098/rstb.2010.0394
https://doi.org/10.2165/11316580-000000000-00000
https://doi.org/10.2165/11316580-000000000-00000
https://doi.org/10.1016/j.jad.2009.01.029
https://doi.org/10.1177/2045125320981174
https://doi.org/10.32872/cpe.v1i1.29642
https://doi.org/10.32872/cpe.v1i1.29642
https://doi.org/10.1177/2045125319872344
https://doi.org/10.1016/S2215-0366(19)30032-X
https://doi.org/10.1016/S2215-0366(19)30032-X
http://www.limesurvey.org
https://doi.org/10.1016/S0006-3223(98)00126-7
https://doi.org/10.1016/S0006-3223(98)00126-7
https://doi.org/10.1177/0269881107081550
https://doi.org/10.1177/0269881107081550
https://doi.org/10.1001/jama.2017.21903
https://doi.org/10.1001/jama.2017.21903
https://doi.org/10.1111/j.1600-0447.1986.tb02723.x
https://doi.org/10.1192/bjp.bp.106.032532
https://doi.org/10.1192/bjp.bp.106.032532
https://doi.org/10.1007/s00115-006-2098-7
https://doi.org/10.2307/2136404
https://doi.org/10.1186/s12888-016-0875-9
https://doi.org/10.1080/02699931.2016.1266306
https://doi.org/10.1016/j.biopsych.2010.10.013
https://doi.org/10.1002/pds.2067
https://doi.org/10.23668/PSYCHARCHIVES.4717
https://doi.org/10.23668/PSYCHARCHIVES.4717
https://doi.org/10.1016/j.jrp.2006.02.001
https://doi.org/10.1016/j.jpsychores.2015.10.010
http://data.europa.eu/eli/reg/2017/746/oj


Page 16 of 16Meißner et al. BMC Psychiatry          (2023) 23:457 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 78. National Cancer Institute. Common Terminology Criteria for Adverse 
Events v.4.0 (CTCAE). Available at: http:// ctep. cancer. gov/ proto colDe 
velop ment/ elect ronic_ appli catio ns/ ctc. htm. Accessed 16 Mar 2023.

 79. World Health Organization. Safety monitoring of medicinal products: 
guidelines for setting up and running a pharmacovigilance centre. 2000. 
http:// apps. who. int/ medic inedo cs/ en/d/ Jh293 4e/ 15. html.

 80. International Council for Harmonisation of Technical Requirements for 
Pharmaceuticals for Human Use (ICH). Integrated addendum to ICH 
E6 (R1): guideline for good clinical practice E6 (R2). In: ICH Harmonised 
Guideline. ICH. 2016. https:// datab ase. ich. org/ sites/ defau lt/ files/ E6_ R2_ 
Adden dum. pdf. Accessed 16 Mar 2023.

 81. European Union. Regulation (EU) 2016/679 of the European Parliament 
and of the Council of 27 April 2016 on the protection of natural persons 
with regard to the processing of personal data and on the free movement 
of such data, and repealing Directive 95/46/EC (General Data Protection 
Regulation). In: Official Journal of the European Union. European Union. 
2016. http:// data. europa. eu/ eli/ reg/ 2016/ 679/ oj. Accessed 16 Mar 2023.

 82. Englert R, Schedlowski M, Engler H, Rief W, Büchel C, Bingel U, Spisak T. 
ALIIAS: Anonymization with LimeSurvey Integration and II‑Factor Authen‑
tication for Scientific Research. SSRN Journal. 2022. https:// doi. org/ 10. 
2139/ ssrn. 40891 08.

 83. Bundesärztekammer (BÄK), Kassenärztliche Bundesvereinigung (KBV), 
Arbeitsgemeinschaft der Wissenschaftli‑. Nationale VersorgungsLeitlinie 
Unipolare Depression – Langfassung, Version 3.1. 2022. https:// doi. org/ 10. 
6101/ AZQ/ 000496. www. leitl inien. de/ depre ssion. Accessed 16 Mar 2023.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
http://apps.who.int/medicinedocs/en/d/Jh2934e/15.html
https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf
https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf
http://data.europa.eu/eli/reg/2016/679/oj
https://doi.org/10.2139/ssrn.4089108
https://doi.org/10.2139/ssrn.4089108
https://doi.org/10.6101/AZQ/000496
https://doi.org/10.6101/AZQ/000496
http://www.leitlinien.de/depression

	Disentangling pharmacological and expectation effects in antidepressant discontinuation among patients with fully remitted major depressive disorder: study protocol of a randomized, open-hidden discontinuation trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Background
	Aim and hypotheses

	Methods
	Study design
	Interventions
	Treatment
	Expectation

	Randomization
	Blinding
	Participants and recruitment
	Sample size calculation
	Procedure
	Primary outcome
	Secondary outcomes
	Modulators
	Adherence
	Further assessments
	Safety endpoints
	Statistical analysis
	Data and safety monitoring
	Data and safety monitoring board
	Data management and pseudonymization

	Ethics, informed consent procedure and trial registration

	Discussion
	Anchor 31
	Acknowledgements
	References


