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Abstract
Background Stressful event exposure, dysfunctional attitudes (DA), negative automatic thoughts (NAT), and declining 
positive automatic thoughts (PAT) have been associated with depressive relapse/recurrence. Few studies have investigated 
the course of these variables and their relevance for relapse/recurrence in remitted depression.
Methods Following successful inpatient treatment, in 39 remitted depressive patients, stressful events, DA, NAT, PAT, and 
depressive relapse/recurrence were assessed five times during a 16-month follow-up. Data were analyzed with mixed effect 
models, and mediation effects were tested.
Results Stressful events after discharge correlated with depressive relapse/recurrence. This association was mainly medi-
ated by a stress-related decline of PAT within four months post discharge. Patients’ DA were relatively stable during the 
observation period and did not depend on stressful events, indicating DA as a risk trait for depressive relapse/recurrence. 
Mediation analyses revealed that independent of stress, DA were linked to depressive relapse/recurrence through more NAT.
Conclusion Our findings suggest stressful events evoke relapse/recurrence in remitted depression through rapid deteriora-
tion of PAT after discharge from inpatient therapy. DA are expressed through NAT which additionally contribute to higher 
risk of depressive relapse/recurrence. Consequently, maintenance therapy requires techniques to promote the maintenance 
of PAT, and to effectively restructure DA and NAT.
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Introduction

Currently, about 322 million people worldwide suffer from 
depressive disorders (WHO, 2017). Depression consider-
ably compromises the physical and mental wellbeing and 
overall quality of life of affected individuals, and it has 
relevant negative social and economic consequences (e.g., 
isolation, unemployment, lower income) (Cambridge et al., 

2018; Johnston et al., 2019). Depressive disorders can be 
effectively treated with psychotherapeutic interventions, 
with approx. 62% of patients attaining complete remis-
sion (Cuijpers et al., 2014). However, 29% of them incur 
depressive relapse/recurrence in the first year and 54% in 
the second year after acute-phase cognitive therapy (Vittengl 
et al., 2007), and a total of up to 80% of depressed patients 
experience relapse or recurrence over the course of their 
lifetime (Wittchen et al., 2010). Thereby, relapse refers to 
the reappearance of depressive symptoms during remission 
but before achieving recovery. If the remission is stable for 
6–12 months, the depressive episode is usually considered 
to be over, and thus indicating a recovery. The onset of a 
new depressive episode after recovery is commonly called 
recurrence (Bockting et al., 2015). Importantly, the risk 
for subsequent episodes rises with each additional episode 
of depression (Beshai et al., 2011; Kendler et al., 2000; 
Wittchen et al., 2010). For example, relapse/recurrence risk 
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after two depressive episodes is 70% and mounts to 90% 
after a third episode (Härter et al., 2017).

Apart from factors like previous depressive episodes and 
residual symptoms, various studies corroborated exposure 
to stressful events (e.g., chronic interpersonal stress, acute 
stressors) as a major risk factor for depressive relapse/recur-
rence (Bockting et al., 2015). Exposure to stressful events 
is proposed to be associated with depressive episodes in a 
dose–response relationship; that is, the more stressful events 
are experienced, the more depressive symptoms occur 
(Ayano et al., 2018; Yu et al., 2018).

Beck’s Cognitive Model in Depressive Relapse/
Recurrence

Different theories have been proposed on depression risk 
and relapse/recurrence. Among them, endogenous risk 
hypotheses propose the existence of certain risk factors 
that are present even before the onset of the first depressive 
episode, whereas scarring hypotheses surmise each depres-
sive episode evokes accumulating “mental damage or scars” 
which perpetuate the susceptibility to subsequent episodes 
(Burcusa & Iacono, 2007). Both perspectives contribute 
to a better understanding of the onset and maintenance of 
depression within Beck’s cognitive model of depression. 
Related to the endogenous risk hypothesis, the cognitive 
model postulates that depression origins from a “cognitive 
disorder” (Beck, 1967; Beck et al., 1979; Garratt et al., 2007; 
Thomsen, 2006; Winkeljohn Black & Pössel, 2015). How-
ever, considering the scarring hypotheses, there is increasing 
evidence that subsequent depressive episodes are associated 
with an intensification of depressogenic cognitions, which 
in turn facilitates the risk of a depressive relapse/recurrence 
(Beck, 2008; Burcusa & Iacono, 2007).

Beck assumes a person’s cognitions are based on attitudes 
or assumptions (schemas) that are stable cognitive process-
ing patterns formed by experiences in childhood (Otani 
et al., 2017). In depressed patients, these negative and ste-
reotyped cognitive patterns are called dysfunctional attitudes 
(DA). In the clinical context, DA are also known as “rules for 
living” in the form of if–then statements such as “If I am not 
successful in everything I do, then I must be a failure”, or “If 
I don’t meet others expectations, then they will reject me” 
(Beck, 1979; Conway et al., 2015). Related to DA, depres-
sive patients are prone to cognitive distortions (e.g., selec-
tive perception, catastrophizing, arbitrary reasoning) which 
bias their processing of experiences in an often one-dimen-
sional, global, invariant, absolutizing, or irreversible way. 
As a result, negative evaluations about the self (“I am use-
less”), the world (“The world is unfair”), and the future (“It 
will remain so unbearable”) manifest, which Beck calls the 
cognitive triad. Because of their DA and cognitive distor-
tions, especially in stressful situations, depressive patients’ 

thoughts are often extreme, negative, categorical, absolute, 
and judgmental. These automatic thoughts are fast-acting, 
flashing, subjectively plausible and involuntary occurring 
cognitions which connect an experience (external or inter-
nal) with an emotional sensation (consequences). Automatic 
thoughts can be both positive and negative (Huffziger et al., 
2008; Pössel & Knopf, 2008; Winkeljohn Black & Pössel, 
2015).

Commonly, a “sequential relationship” is assumed 
between DA and automatic thoughts (Alloy et al., 1985). 
Thereby, DA are viewed as distal trait-like variable, which 
are indirectly related to depressive symptoms. Distal vari-
ables function at a deep level and exert their depressive influ-
ence mainly through facilitating proximal variables such as 
negative automatic thoughts (NAT; e.g., “Nobody under-
stands me”, “What is wrong with me?”) which are highly 
concomitant with depressive symptoms (Kwon & Oei, 1994; 
Marchetti et al., 2021; Oei & Sullivan, 1999). Corroborating 
this, a meta-analysis assembling 140 cross-sectional stud-
ies confirmed that individuals reporting more NAT and DA 
also show more depressive symptoms; however, compared 
to DA, NAT is more closely correlated to depression (Tang 
et al., 2020).

Dysfunctional Attitudes and Automatic Thoughts 
in Depressive Relapse/Recurrence

Nevertheless, there is ample evidence that DA are associ-
ated with the occurrence and intensification of depressive 
symptoms (Faissner et al., 2018; Smith et al., 2018). Indeed, 
depressed individuals show significantly more DA than sub-
clinical (Miloseva et al., 2018) and healthy groups (Yes-
ilyaprak et al., 2019). In a randomized controlled trial with 
264 remitted depressive patients, presence of more DA at the 
beginning of the study prospectively predicted depressive 
relapse/recurrence (Brouwer et al., 2019). It is also known 
that negative or sad mood can lead to increased access to 
DA. This phenomenon, called cognitive reactivity (Jeanne 
et al., 1998), presents a risk factor for disorder relapse/recur-
rence among remitted depressive patients (Otto et al., 2007; 
Rojas et al., 2014; Scher et al., 2005; Segal et al., 1999, 
2006).

Regarding NAT, there is consistent evidence that clini-
cally depressed individuals report more NAT than non-
depressed controls (Chahar Mahali et al., 2020; Dobson 
& Shaw, 1986; Dozois et al., 2009; Ertekin et al., 2018; 
Hjemdal et al., 2013; Mohammadkhani et al., 2020; Yes-
ilyaprak et al., 2019), and increase in NAT is viewed as 
highly relevant for the relapse/recurrence of depression (Pös-
sel & Knopf, 2008; Riley et al., 2017; Winkeljohn Black & 
Pössel, 2015). NAT are conceptualized as a state variable 
triggered by situational cues (Hollon & Kendall, 1980; Hol-
lon et al., 1996; Wenzel, 2012). More specifically, stressful 
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events were found to trigger a reactivation of DA which can 
lead to an increase in spontaneously occurring NAT, sub-
sequently promoting the incidence or relapse/recurrence of 
depression (Lewinsohn et al., 1999, 2001). Indeed, there is 
evidence that upon stress, increasing NAT are highly predic-
tive for emerging depressive symptoms (Jacobs et al., 2008; 
Lakdawalla et al., 2007; Tang et al., 2020). However, other 
studies found no evidence that DA and related NAT mediate 
the negative effects of stressful events on depression (Leth-
bridge & Allen, 2008; Marchetti et al., 2021; Wojnarowski 
et al., 2019). It was also established that improving depres-
sion through psychotherapy accompanies reduction of NAT 
(Furlong & Oei, 2002; Riley et al., 2017; Tang et al., 2020).

At the same time, improving depression involves an 
increase of positive automatic thoughts (PAT), for exam-
ple, “I can achieve everything “ or “I feel good “ (Dozois, 
2007; Dozois et al., 2009; Shiraishi, 2005). Accordingly, an 
inverse relationship between PAT and depressive symptoms 
is assumed (Ingram et al., 1995; Missel & Sommer, 1983). 
Indeed, longitudinal studies observed that less occurrence 
of PAT characterized remitted patients who incurred early 
relapses after successful psychotherapy (Rojas et al., 2016). 
In addition, remitted depressive patients experienced less 
PAT than healthy subjects after negative mood induction, 
suggesting that PAT may be easily disrupted in remitted 
depression (Rojas et al., 2016). Accordingly, we expect that 
less PAT or their decreased occurrence could be a major risk 
factor for depressive relapse/recurrence. However, as of now, 
it is unclear if the production of PAT is hindered in individu-
als with more DA. Moreover, it has not been investigated 
whether the negative impact of stressful events on depres-
sive relapse/recurrence is mediated through a stress-related 
decline in PAT occurrence.

Present Study

To conclude, there is first evidence that stressful events can 
elicit depressive relapse/recurrence in remitted depressed 
patients through reactivating DA and subsequently, increas-
ing the occurrence of NAT (Beck & Haigh, 2014; Scher 
et al., 2005). At the same time, it needs to be investigated 
to what extent stressful event exposure and DA jeopardize 
the stability of remission through lowering the occurrence 
of PAT. Therefore, in this study, we aim to investigate the 
sequential mediatory role of DA and automatic thoughts 
in the relationship between stressful events and depressive 
relapse/recurrence in remitted depressive patients. Thereby, 
we hypothesized that, (1) stressful event exposure and (2) 
more DA increase the risk for depression relapse/recurrence 
after discharge from acute-phase treatment. Additionally, we 
hypothesized that the negative effect of stress on remission 
stability is mediated through (3) stress-related reactivation 
of DA, and (4) stress-related increase in NAT as well as 

decrease in PAT occurrence. We also tested whether (5) 
the negative effect of DA on remission stability is mediated 
through more NAT and less PAT occurrence.

Methods

Procedure and Participants

This study uses longitudinal data from a pre-post-therapy 
study with a 16-months follow-up phase, which comprised 
four additional measurement time points. All study proce-
dures were approved by the ethics committee of the Medical 
School of the University of Tübingen (Germany). Data were 
collected at the Schön Clinic Roseneck (Germany).

Admission and Psychotherapy

At admission, the German Structured Clinical Interview 
for DSM IV-TR (SCID-IV-TR; Wittchen et al., 1997) was 
conducted to investigate the patients’ mental health status. 
Possible cognitive deficits were evaluated via examining 
the patients’ processing speed and concentration using the 
Number-Connection Test (Vernon, 1993). Only patients with 
a current major depressive episode (index episode) were 
invited to participate in this study. The patients underwent a 
multimodal inpatient treatment for depressive disorders. The 
intervention included the routine treatment in psychosomatic 
clinics in Germany, presenting individual and group cog-
nitive-behavioral psychotherapies with individual-specific 
add-ons such as relaxation procedures, family counseling, 
art and body therapy, and support from social workers. If 
necessary, patients received additional psychopharmacologi-
cal treatment and medical care. Staff consisted of senior psy-
chologists with a post-graduate training in psychotherapy, 
experienced physicians specialized on psychosomatic medi-
cine (comprehensive training in psychotherapy), and psycho-
therapists in training under supervision of aforementioned 
experts, as well as creative therapists and nurses.

Study Eligibility

At the beginning of their inpatient treatment, 114 depressed 
patients were invited to an information event for receiv-
ing orientation to the study’s objectives and procedures. 
Out of the patients invited, 62 of them were interested in 
participation and declared their written informed consent. 
Among them, 14 patients were not eligible for participa-
tion, as they met at least one exclusion criterion: (i) severe 
neurological or mental comorbidities (e.g., psychotic disor-
ders, bipolar disorder, posttraumatic stress disorder, obses-
sive–compulsive disorder, addiction disorders, eating dis-
orders, and borderline personality disorder), (ii) treatment 
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with electroconvulsive therapy, and (iii) insufficient German 
language skills.

Furthermore, another nine patients were not included in 
the follow-up observation study since they did not attain 
complete remission of depressive symptoms at least four 
weeks prior to discharge. Complete remission was assumed, 
if patients scored less than eight points on the German 
Beck’s Depression Inventory, version II (BDI-II; Hautzinger 
et al., 2006) as self-assessment and less than five points on 
the Quick Inventory of Depression Symptomatology–Clini-
cian rating 16 Items (QIDS-C-16; Rush et al., 2003). This 
diagnosis was confirmed using the SCID-IV-TR. Note that 
in Germany, health insurances approve patients a certain and 
sufficient time for inpatient treatment. If patients achieve 
a remission of depressive symptoms before the authorized 
deadline of inpatient therapy, the remaining time is used 
to consolidate the learned strategies and impart relapse-
prevention strategies.

Final Study Cohort

Finally, 39 patients [age: 25–58, Mdn (IQR) = 48 (14) years], 
including 21 women, participated in this study. At the ther-
apy admission, 31 of them (79.5%) exhibited a depressive 
episode of moderate symptom severity and eight of them 
(20.5%) an episode of high symptom severity. Prior to the 
index episode leading to the inpatient treatment described 
in this study, the patients reported, on average, a history of 

two previous depressive episodes and 48 months of recur-
rent depression (see Table 1). Patients received inpatient 
treatment for four to 16 weeks (Table 1). At the time of 
discharge, 27 patients (67%) took antidepressants (Table 2).

Patients not participating in this study were more 
depressed and reported more NAT at therapy admission. 
However, there were no differences with regard to age, sex, 
and therapy duration as well as DA and PAT at admission 
(see Table 1). Patients who achieved remission during ther-
apy (n = 39) showed a reduction in depressive symptomatol-
ogy by Mdn (IQR) = 64.2 (21.0)% over the course of therapy. 
In the nine patients (n = 3 mild, n = 4 moderate, n = 2 severe 
symptoms) who did not achieve remission, symptom sever-
ity was reduced by Mdn (IQR) = 27.9 (20.0)% only.

Post‑Discharge Assessments

Within a 16-months follow-up period following discharge, 
remitted depressed patients were contacted via email to 
report stressful events, DA, NAT, PAT, and their depressive 
symptoms (BDI-II, QIDS-C-16). Table 2 shows descriptive 
statistics about the assessed variables across the measure-
ment time points. In order to minimize possible memory 
distortions or double counting of stressful events, the fol-
low-up evaluations were carried out every four months. 
Post-discharge patient contact and their recurrent mental 
health assessment was carried out by the study coordina-
tor (RR) who is a senior psychotherapist and supervisor 

Table 1  Characteristics of remitted depressive patients and excluded patients at therapy admission

a Excluded patients: N = 66, Nonresponders: N = 9

Characteristics Study cohort (N = 39) Excluded patients and 
nonresponders (N = 75)a

Group comparison

Mdn (IQR) [range]/n (%) Mdn (IQR) [range]/n (%)

Demographic data
Age [years] 48.0 (14.0) [25, 58] 51.0 (21.0) [18, 66] U = 1352.5, z =  − 0.66, p = 0.511
Female sex 21 (53.8%) 43 (57.3%) pFisher = 0.843
Living in partnership 24 (61.5%) –
Regular employment/of them in part-time 33 (84.6%)/6 (15.4%) –
Depression characteristics
Number of depressive episodes 2 (2) [1, 8] –
Duration [months] 48 (155) [3, 720] –
Severity at admission, moderate / severe 31 (79.5%)/8 (20.5%) –
Self-rated depressive symptoms (BDI-II) 21 (13) [13, 38] 30 (19) [15, 47] U = 739.5, z = − 4.32, p < 0.001
Clinician-rated depressive symptoms (QIDS-C-16) 12 (5) [8, 20] –
Duration of inpatient clinic stay [weeks] 7 (4) [4, 16] 8 (3) [5, 12] U = 1276.0, z = − 1.13, p = 0.258
Cognitive variables
Dysfunctional attitudes (DAS-18-A) 71 (32) [40, 98] 74 (30) [41, 117] U = 1137.5, z = − 1.75, p = 0.081
Negative automatic thoughts (ATQ-11-A) 1.7 (1.0) [1.0, 3.5] 2.5 (1.5) [1.2, 4.5] U = 721.0, z = − 4.30, p < 0.001
Positive automatic thoughts (ATQ-11-A) 3.6 (1.4) [1.8, 5.0] 4.0 (1.2) [1.8, 5.0] U = 1130.5, z = − 1.59, p = 0.112
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with official German state recognition. If the BDI-II score 
exceeded 14 points (i.e., mild depressive symptoms), RR 
contacted patients via telephone within one week to deter-
mine possible relapse/recurrence of depression using the 
QIDS-C-16. If the QIDS-C-16 score exceeded seven points 
(Trivedi et al., 2004), the SCID-IV-TR depression module 
was used to confirm the diagnosis of depressive relapse/
recurrence. In this case, patients received a telephone-
based counseling. Note that we use the term “relapse/
recurrence”, as our follow-up observation period covers 
16 months. Therefore, reappearance of depressive symp-
toms can be both relapse and recurrence depending on the 
actual time point.

Clinical Questionnaires

The patients’ age, sex, family status, educational level, 
employment status, and physical health condition were 
assessed at study enrollment.

Depressive Symptoms

Severity of depressive symptoms was determined using 
the BDI-II as self-assessment and the QIDS-C-16 as clini-
cian rating. The BDI-II (Hautzinger et al., 2006) enables 
to assess the severity of depressive symptoms on 21 items, 
and showed a high internal consistency α = 0.89, a good 
test–retest reliability rtt = 0.78, and good content validity. In 
this study, the BDI-II had a high internal consistency of α = 
0.83. The QIDS-C-16 (Rush et al., 2003) allows a clinician 
to record the severity of patients’ depressive symptoms on 
16 items. The inventory has a good internal consistency of 
α = 0.86 as well as a very good content, convergent, discri-
minant, and construct validity.

Dysfunctional Attitudes

In order to minimize possible effects of repeated testing 
within a short period of time, two short versions of the fol-
lowing questionnaires were used: instead of the 40-item Ger-
man Dysfunctional Attitude Scale (DAS; Hautzinger et al., 
2005), two parallel forms with 18 items each (DAS-18 Form 
A and B; Rojas et al., 2015) were employed. In a validation 
study (Rojas et al., 2015), the parallel forms resembled the 
DAS long version’s item assignment to its two subscales 
‘perfectionistic performance assessment’ and ‘need for rec-
ognition by others’. In our study, the DAS parallel versions 
exhibited a high internal consistency (DAS-18-A α = 0.90 
and DAS-18-B α = 0.89).

Automatic Thoughts

The German Automatic Thoughts Questionnaire (ATQ) was 
divided into two parallel scales with 11 items each (ATQ-11 
Form A and B) according to the item correlations reported 
in Pössel et al. (2005). Item 17 (“That’s great”) was assigned 
to both scales, so that each ATQ short version contained the 
same number of items (11) with a similar pattern of factor 
loads. Comparability of the parallel ATQ short scales was 
confirmed in a study with 94 depressive patients and 110 
healthy controls (Rojas et al., 2016). In this study, the ATQ 
parallel versions showed a high internal consistency (ATQ-
11-A: α = 0.88; ATQ-11-B: α = 0.83).

Stressful Events

To identify exposure to stressful events during the follow-up 
period the Questionnaire for Recording Life Events (QLE; 
Lewinsohn et al., 2003) was used to record exposure to 31 

Table 2  Descriptive statistic of study variables by measurement time point

Descriptive statistics Mdn (IQR)/n (%)

Discharge 4 months follow-up 8 months follow-up 12 months follow-up 16 months follow-up

Self-reported depressive symptoms  
(BDI-II)

7.0 (3.0) 10.0 (14.0) 11.0 (17.0) 13.0 (17.0) 13.0 (15.0)

Clinician-rated depressive symptoms 
(QIDS-C)

5.0 (3.0) 6.0 (9.0) 5.0 (10.0) 6.0 (9.0) 6.0 (10.0)

Patients with depressive relapse 0 (0.0%) 12 (30.8%) 14 (35.9%) 17 (43.6%) 18 (46.2%)
Dysfunctional attitudes (DAS-18-A/B) 60.0 (25.0) 65.0 (27.0) 64.0 (35.0) 65.7 (25.0) 67.7 (23.0)
Negative automatic thoughts  

(ATQ-11-A/B)
1.83 (1.17) 1.83 (1.00) 2.17 (1.50) 2.17 (1.33) 2.17 (1.17)

Positive automatic thoughts  
(ATQ-11-A/B)

6.67 (3.17) 2.67 (1.50) 2.42 (1.33) 2.29 (1.50) 2.45 (1.42)

Stressful event exposure (QLE),  
cumulated across follow-up

– 3.0 (3.0) 6.0 (4.0) 8.0 (6.0) 11.0 (8.0)

Antidepressant medication 27 (69.2%) 24 (61.5%) 20 (51.3%) 19 (48.7%) 19 (48.7%)
Outpatient psychotherapy – 29 (74.4%) 26 (66.7%) 22 (56.4%) 21 (53.8%)
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life events which preceded each measurement time point 
within the previous four months. Patients were asked to also 
indicate the perceived valence of each experienced event 
(i.e., positive or negative) and to rate its stress intensity on 
a 4-point Likert scale (1 = not at all, 2 = a little, 3 = some-
what, 4 = very strongly). In a previous study among Ger-
man participants, the instrument showed good psychometric 
properties (Rojas et al., 2014). For subsequent analyses we 
used the number of all stressful events (both positively and 
negatively connoted) the patients had experienced between 
the measurement time points.

Statistical Analysis

Spearman rank correlations for repeated measures were 
computed (using the R package rmcorr; Bakdash & Maru-
sich, 2016) since majority of variables were non-normally 
distributed. Friedman tests were conducted to examine 
whether depressive symptoms and cognitive variables 
changed across the follow-up. Durbin-Conover tests served 
as post-hoc tests applying a Holm correlation to adjust p 
values for multiple testing.

Associations of depressive relapse/recurrence (as binary 
outcome variable), DA, and automatic thoughts were ana-
lyzed with linear and logistic mixed effect models with 
restricted maximum likelihood (REML) estimators (using 
the R packages lme4; Bates et  al., 2015; and lmerTest; 
Kuznetsova et al., 2016). Random intercepts (U0j) were mod-
elled to map the repeated measurement character of the data 
(i.e., the five time points,  t1: therapy discharge,  t2: 4 months 
follow-up,  t3: 8 months follow-up,  t4: 12 months follow-up, 
 t5: 16 months follow-up).

We used a stepwise modelling procedure to test for 
mediation effects (Baron & Kenny, 1986): (1), depressive 
relapse/recurrence was statistically predicted by the partici-
pants’ cumulated exposure to stressful events at each time 
point (model: Relapse/recurrence ~ stressful events + U0j). 
(2), DA were included as mediator between stressful events 
and depressive relapse/recurrence (model: Relapse/recur-
rence ~ stressful events + DA + U0j). (3), PAT and NAT were 
entered as mediators between stressful events and DA as 
well as depressive relapse/recurrence (model: Relapse/recur-
rence ~ stressful events + DA + PAT + NAT + U0j). Moreover, 
(4), DA were predicted by stressful events, and (5), PAT and 
NAT were predicted by stressful events and DA. We statis-
tically controlled the patients’ history of major depression 
episodes prior to the index episode leading to the inpatient 
treatment described above.

All analyses were repeated with linear mixed effect mod-
els to predict the course of depressive symptoms (i.e., the 
BDI-II sum score) as outcome variable.

All variables were z-standardized for enabling compara-
bility of effects across models. Appropriateness of including 

additional variables into the models was determined by a 
relevant reduction of Akaike’s information criterion (AIC). 
Statistical significance of indirect (mediation) effects was 
determined by 95% quasi-Bayesian confidence intervals 
obtained from 5000-times nonparametric bootstrapping 
(using the R package mediation; Tingley et al., 2014). A 
sample size of at least N = 19–24 is recommended to test 
longitudinal mediation effects in data with five measurement 
points, medium- to large-sized mediation paths, and medium 
ICCs (0.4–0.6) (Pan et al., 2018).

Results

Preliminary Analyses

Self-reported depressive symptoms changed sig-
nificantly within the 16  months post treatment 
[Friedman-χ2(4) = 56.27, p < 0.001]. Post-hoc tests (Supple-
mentary Table 1) revealed, depressive symptoms increased 
substantially within the first four months after discharge 
and subsequently remained on the stable level (Fig. 1a). 
Linear mixed effect models indicated the course of depres-
sive symptoms after discharge was not associated with the 
patients’ sex, antidepressant medication after discharge, and 
attendance of outpatient psychotherapy (Supplementary 
Table 2). However, patients with a history of major depres-
sion episodes prior to the index episode leading to the inpa-
tient treatment described above showed quicker depression 
relapse/recurrence after discharge (Supplementary Table 2). 
Therefore, we subsequently considered lifetime depression 
as a covariate when modelling depressive relapse/recurrence 
and depressive symptoms, respectively.

Moreover, seen on average across all patients, their 
DA [Friedman-χ2(4) = 3.81, p = 0.433, Fig. 1b] and NAT 
[Friedman-χ2(4) = 5.98, p = 0.201, Fig. 1c] did not alter 
throughout the observation period. However, the patients 
indicated their PAT significantly decreased within the first 
four months after discharge and subsequently remained 
stable on a comparably low level [Friedman-χ2(4) = 80.67, 
p < 0.001; Fig. 1d; see Supplementary Table 1 for post-hoc 
tests].

Exposure to Stressful Events

Correlations of repeatedly assessed variables are reported 
in Table 3. Negatively and positively connoted stressful 
events were both associated with more self-reported and 
clinician-rated depressive symptoms as well as less PAT in 
the follow-up. To test our hypotheses, as a first step, we mod-
elled the relevance of stressful events and lifetime depression 
for depressive relapse/recurrence since discharge (Table 4, 
Model A). Stressful events (b = 1.56, OR 4.8, p < 0.001) and 
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lifetime depression (b = 3.71, OR 41.1, p = 0.043) increased 
the risk for depressive relapse/recurrence after discharge.

Dysfunctional Attitudes (DA) as a Mediator

In the second step, DA were added as a possible mediator 
between stressful events and depressive relapse/recurrence 

(Table 4, Model B). Adding DA improved the explained var-
iance  (R2

marg) of depressive relapse/recurrence from 33.6% 
to 54.8%. More DA implicated higher risk for depressive 
relapse/recurrence (b = 2.18, OR 8.8, p < 0.001). DA were 
relatively stable within individuals across the follow-up 
period (rICC = 0.68; Table 4; Fig. 1b) and did not depend on 
stressful event exposure (β = 0.06, p = 0.205; Table 4, Model 

Fig. 1  Individual and averaged (M, 95% confidence interval) trajectories of (a) depressive symptoms (as assessed with Beck’s depression inven-
tory), b dysfunctional attitudes, c negative automatic thoughts, and d positive automatic thoughts

Table 3  Repeated measurement 
correlations

The intraclass correlation estimates the stability of the variables across measurement time points. Levels of 
two-tailed significance are denoted with *p < 0.050, **p < 0.010, ***p < 0.001

BDI-II QIDS-C DA NAT PAT

Stressful events (QLE), cumulated 0.51*** 0.51*** 0.07 0.14  − 0.57***

Negative stressful events (QLE), cumulated 0.52*** 0.51*** 0.11 0.16  − 0.56***

Positive stressful events (QLE), cumulated 0.29*** 0.27***  − 0.09 0.04  − 0.40***

Self-reported depressive symptoms (BDI-II) – 0.90*** 0.22*** 0.55***  − 0.67***

Clinician-rated depressive symptoms (QIDS-C) – 0.30*** 0.51***  − 0.62***

Dysfunctional attitudes (DA; DAS-18-A/B) – 0.34***  − 0.10
Negative automatic thoughts (NAT; ATQ-11-A/B) –  − 0.23**

Positive automatic thoughts (PAT; ATQ-11-A/B) –
Intraclass correlation, rICC 0.51 0.53 0.68 0.44 0.00
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G). Thus, DA did not mediate the association between stress-
ful events and depressive relapse/recurrence (bindirect = 0.001, 
p = 0.210; Table 5).

Negative and Positive Automatic Thoughts 
as Mediators

The courses of PAT and NAT were modelled as functions 
of stressful events and DA (see Table 4, Models H & I). 
PAT (Fig. 1d) decreased with exposure to stressful events 
(β =  − 0.50, p < 0.001) but did not depend on the patients’ 
DA (β =  − 0.02, p = 0.713). Accordingly, the association 
between stressful events and declining PAT was not medi-
ated through changes in DA (βindirect = − 0.001, p = 0.790; 
Table 5). Furthermore, Fig. 1c shows that NAT were rela-
tively stable during the observation period (rICC = 0.44), 
although with higher individual variability than DA (see 
Table 3). Fluctuation in NAT was not related to stressful 
events (β = 0.10, p = 0.082); however, patients with more DA 
also reported more NAT (β = 0.50, p < 0.001).

Considering PAT and NAT as predictor variables along-
side stressful events, DA, and lifetime depression explained 
additional 26.6% of variance  (R2

marg) in depressive relapse/
recurrence risk (Table 4, Model C; Fig. 2a). DA (b = 2.18, 
OR 8.9, p = 0.021), PAT (b = − 5.65, OR 0.004, p = 0.021), 
and NAT (b = 1.48, OR 4.4, p = 0.047) were significantly 
associated with the risk of depressive relapse/recurrence; 
however, stressful events showed no direct association with 
the depressive relapse/recurrence risk (b = 0.87, OR 2.4, 
p = 0.126; Fig. 2a). Lifetime depression was not a signifi-
cant predictor of depressive relapse/recurrence (p = 0.067).

Figure 2a provides a graphical summary of the consecu-
tive models. Mediation analyses showed the association 
between stressful events and depressive relapse/recurrence 

risk was mainly mediated through the stress-associated 
decline in PAT (77.5%, bindirect = 0.136, p = 0.017; Table 5). 
Furthermore, NAT partially mediated the association 
between patients’ DA and depressive relapse/recurrence 
(bindirect = 0.040, p = 0.049; Table 5).

Note that all analyses were repeated using depressive 
symptoms (as measured with the BDI-II) as outcome vari-
able which lead to almost identical results. Detailed informa-
tion of these results can be found in Table 4, Models D–F 
for linear mixed effect models, and Table 5 for mediation 
effects. Figure 2b provides a graphical summary of these 
results.

Discussion

This longitudinal study examined remitted depressed 
patients across 16  months after discharge from acute-
phase inpatient treatment to examine whether higher risk 
of depressive relapse/recurrence after stressful event expo-
sure is mediated through stress-related changes in DA and 
automatic thoughts. Consistent with previous studies, higher 
risk of depressive relapse/recurrence was associated with 
a history of previous MDD episodes (Burcusa & Iacono, 
2007; Wojnarowski et al., 2019). Besides, our data cor-
roborated that exposure to stressful events in the follow-
up phase was associated with higher risk of depressive 
relapse/recurrence (Burcusa & Iacono, 2007; Chen et al., 
2017; Hetolang & Amone-P’Olak, 2018) and an increase in 
depressive symptoms (Ayano et al., 2018; Gao et al., 2019; 
Yu et al., 2018). Importantly, we observed that exposure to 
negatively connoted stressful events as well as experienc-
ing positively connoted stressful events was associated with 
an increase in depressive symptoms after discharge from 

Table 5  Results of mediation 
analyses

DA dysfunctional attitudes, NAT negative automatic thoughts, PAT positive automatic thoughts
Levels of two-tailed significance are denoted with *p < 0.050, **p < 0.010, ***p < 0.001
a In case of predicting depressive relapse/recurrence with logistic regressions, b values are given which pre-
sent differences of probabilities/odds

βindirect 95% CI (β) p

Stressful events → DA → PAT  − 0.001  − 0.013, 0.010 0.790
Stressful events → DA → NAT 0.024  − 0.021, 0.070 0.298
Stressful events → DA → relapse/recurrencea 0.011  − 0.006, 0.030 0.210
Stressful events ( → DA) → PAT → relapse/recurrencea 0.136 0.038, 0.220 0.017*

Stressful events ( → DA) → NAT → relapse/recurrencea 0.010  − 0.0003, 0.030 0.063
DA → PAT → relapse/recurrencea 0.006  − 0.025, 0.040 0.719
DA → NAT → relapse/recurrencea 0.040 0.0002, 0.090 0.049*

Stressful events → DA → depressive symptoms 0.023  − 0.013, 0.060 0.210
Stressful events ( → DA) → PAT → depressive symptoms 0.214 0.155, 0.280  < 0.001***

Stressful events ( → DA) → NAT → depressive symptoms 0.076 0.029, 0.130 0.0012**

DA → PAT → depressive symptoms 0.007  − 0.033, 0.050 0.715
DA → NAT → depressive symptoms 0.196 0.129, 0.270  < 0.001***
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inpatient treatment. Furthermore, experiencing negative 
and positive stressful events implicated a strong reduction 
of PAT, specifically within the first four months after dis-
charge. In comparison, DA remained relatively stable over 
the 16-month follow-up and did not vary with experiencing 
stressful events. More DA implicated the occurrence of more 
NAT but were not related to the occurrence of PAT. Over-
all, our results suggest that depressive relapse/recurrence is 
mediated through the stress-related decline of PAT along 
with a persistent presence of more DA and related NAT.

In par with previous longitudinal studies (Brouwer et al., 
2019), remitted patients with more DA had a significantly 
higher risk for depressive relapse/recurrence. This finding 
corroborates the view of DA as a risk trait that remains 
temporarily inactive but latently present even in the state of 
remitted depression (Beck, 1979; Conway et al., 2015; Teas-
dale, 1988). Our mediation analyses suggest that DA unfold 
their detrimental role in depressive relapse/recurrence both 
directly and indirectly via an increased production of NAT. 
As previously shown (Riley et al., 2017; Tang et al., 2020), 
NAT were more closely correlated to depressive symptoms 
when compared to DA. These findings support the theo-
retical perspective that NAT (as a proximal risk variable) 
emerge as the situation-specific, cognitively salient expres-
sion of deep-seated DA (as a distal risk trait) (Hollon & 
Kendall, 1980; Hollon et al., 1996; Wenzel, 2012).

In addition, it is postulated that latent DA can be reac-
tivated upon exposure to stressful events (Beck & Haigh, 
2014; Scher et al., 2005). Therefore, based on previous 

evidence (Lewinsohn et al., 1999, 2001), we hypothesized 
that stressful event exposure reactivates latent DA in remit-
ted patients which increases the occurrence of NAT. How-
ever, among our remitted depressed patients, DA and the 
occurrence of NAT did not increase upon encountering 
stressful events. Accordingly, DA and NAT did not mediate 
the negative effect of stressful events on depressive relapse/
recurrence, which has also been reported previously (Leth-
bridge & Allen, 2008; Marchetti et al., 2021; Wojnarowski 
et  al., 2019). Instead, patients experiencing depressive 
relapse/recurrence after discharge reported more DA and 
NAT during the follow-up phase. This suggests that their 
negative schemas and related cognitions remained activated 
despite achieving symptomatic remission in acute-phase 
inpatient treatment. Possibly, depressogenic schemas and 
cognitions in moderate to severely depressed patients do 
not need to be reactivated by environmental stressors but 
remain permanently activated as a cognitive vulnerability 
to depression which is independent of stress.

In fact, cognitive scar theories surmise that, with each 
depressive episode, environmental stressors become less 
important for depression recurrence. Subsequent episodes 
can also be evoked through permanently activated negative 
cognitions (Burcusa & Iacono, 2007; Monroe et al., 2019). 
Consequently, successful relapse/recurrence prevention 
requires disrupting or at least deactivating patients’ mala-
daptive thought patterns. However, there is a large body 
of literature suggesting that although cognitive therapy 
alters surface negative thinking in depression, deep-seated 

Fig. 2  Graphical summary 
of final (a) linear and logistic 
mixed effect models to predict 
depressive relapse/recur-
rence, as well as (b) linear 
mixed effect models to predict 
self-rated depressive symp-
toms assessed with the Beck’s 
depression inventory (BDI-II). 
DA dysfunctional attitudes, PAT 
positive automatic thoughts, 
NAT negative automatic 
thoughts. Solid lines indicate 
significant effects; dotted lines 
indicate non-significant effects. 
Levels of two-tailed significance 
are denoted with *p < 0.050, 
**p < 0.010, ***p < 0.001. Values 
in brackets indicate coefficients 
of less complex models (cf. 
Table 4). Italic values indicate 
marginal explained variance 
 (Rm

2, i.e., by fixed effects) and 
conditional explained variance 
 (Rc

2, i.e., by fixed and random 
effects), respectively
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negative cognitive schemas are often unaffected by therapy 
(see Garratt et al., 2007; Ingram et al., 1998 for extensive 
discussions). Beside negative depressogenic schemas, all 
individuals possess adaptive, constructive schemas (Clark 
et al., 1999; Ingram et al., 1995; Otani et al., 2017). There-
fore, effective relapse prevention in depression could be 
achieved if therapies can facilitate initiation, formation, and 
connection of existing positive self-concepts and cognitions. 
Regarding positive cognitions, in our study, the course of the 
patients’ PAT was independent of their DA and NAT. How-
ever, encountering stressful events in the follow-up phase 
was associated with a strong reduction of PAT, specifically 
within the first four months after discharge. Importantly, 
the stress-associated reduction of PAT was not mediated by 
changes in DA. In line with previous studies (Ingram et al., 
1995; Missel & Sommer, 1983; Rojas et al., 2016), PAT 
were highly predictive of depressive relapse/recurrence. 
Our finding suggests that returning to the daily environment 
after an inpatient treatment and being confronted with daily 
hassles and challenges appears to exert its negative effect 
on depressive relapse/recurrence through rapid decrease of 
protective PAT that had been acquired during the treatment.

Thus, the ability to generate positive cognitions despite 
daily hassles and stressful conditions could be crucial for 
remission maintenance. It is indetermined why individuals 
differ in their ability to refocus on the positive, and whether 
there are functional attitudes or positive self-concepts 
expressed as PAT. As of now, influence of positive self-
concepts such as self-efficacy, locus of control, and sense 
of coherence on the occurrence of PAT and their fluctuation 
upon stress are not thoroughly researched (e.g., Otani et al., 
2017). Future studies should explore these relationships to 
establish suitable starting points for sustainable mainte-
nance therapy. Conceivably, positive cognitions may not be 
as easily activated in response to stress in remitted/recurrent 
depressed patients as in healthy or mildly depressed indi-
viduals (Clark et al., 1999; Rojas et al., 2016). Therefore, 
therapeutic techniques are needed to activate and strengthen 
constructive schemas and thoughts to facilitate their habit-
ual activation even in the occasions of everyday stress and 
negative life events. Previous findings and our study results 
(Ingram et al., 1995; Missel & Sommer, 1983; Rojas et al., 
2016) emphasize that retaining positive cognitions appears 
crucial to reduce relapse/recurrence risk even in patients 
with a history of multiple depressive episodes.

In sum, we found relapse/recurrence in remitted 
depressed patients was essentially associated with two pro-
cesses that temporarily overlap: (1), everyday stressors lead 
to a reduced PAT occurrence quickly after discharge from 
the inpatient setting, and parallel to this (2), time-stable DA 
favor the occurrence of NAT during the follow-up phase. 
This also suggests there might be a “critical ratio” of NAT 
to PAT, with a dominance of NAT over PAT posing a risk for 

relapse/recurrence. Future longitudinal studies are required 
to examine whether an imbalance of negative and positive 
cognitions is key to depressive relapse/recurrence.

However, previous longitudinal studies indicated that 
the temporal direction between automatic thoughts and the 
course of depression might be inconsistent (Riley et al., 
2017). As Riley et al. (2017), we have evaluated the patients’ 
automatic thoughts at a time interval of every four months. 
However, due to their state character, automatic thoughts 
are unlikely to be a predictor of depressive symptoms four 
months later. Future studies should assess stress, automatic 
thoughts, and depressive symptoms more frequently, prefer-
ably on a daily basis, for example, using mobile phone appli-
cations. Such “ecological momentary assessments” would 
allow testing the sequential nature of daily stress exposure, 
automatic thoughts, and mood changes.

Implications for Therapeutic Practice

Our results have relevant implications for therapeutic prac-
tice and suggest considering additional therapeutically 
relevant variables in the cognitive model of depression. 
First, the maintenance of depressive remission appears to 
be related to retaining PAT despite of exposure to stressful 
events after discharge. For patients, it is therefore relevant 
to derive a realistic perspective on their life circumstances 
and relevant coping resources. Development of positive or 
more realistic thoughts can be encouraged through various 
approaches such as self-induction techniques (Meichen-
baum, 2009), positive-psychology interventions (Seligman, 
2002, 2011), controlling thoughts techniques (Lewinsohn 
et al., 2010), as well as mindfulness methods (e.g., MBCT; 
Segal et al., 2002). Such techniques can help increasing the 
patients’ awareness of the current situation and their needs, 
and imparting strategies, mechanisms, and actions to main-
tain an emotional and physical balance.

Second, sustainably maintaining remission would require 
effective strategies to consistently reduce DA and associ-
ated NAT. Inpatient acute-phase cognitive therapy is likely 
to be insufficient in altering deep-seated negative cognitive 
schemas. Autobiographical work, which is typically admin-
istered in subsequent outpatient settings, has been proven 
effective to help patients to elucidate the origins of their DA 
in their own history. It further enables patients to under-
stand the “functionality” of their DA, and, thereby, increases 
their willingness to apply learned therapeutic strategies to 
overcome existing dysfunctional perspectives. Integrating 
methods from various theories is recommended such as tech-
niques to recognize and change NAT (Beck et al., 1979) and 
cognitive restructuring to modify DA (e.g., Beck, 1979; Ellis 
& Dryden, 2007).

Beside cognitive restructuring, patients may learn to 
detach from their dysfunctional cognitive patterns through 
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“metacognitive” abilities. To this end, MBCT aims to ena-
ble patients to become aware of their internal (e.g., dys-
functional attitudes) and external experiences (e.g., stress-
ful events), to accept them through detaching from their 
negatively biased cognitive patterns, and thereby, to cease 
worrying and ruminating about these experiences (Segal 
et al., 2002). In their review, Bockting et al. (2015) argue 
that MBCT could be specifically beneficial for patients 
with chronic and recurrent depression (for meta-analyses 
see Goldberg et al., 2019; Kuyken et al., 2016). Rumination 
as the uncontrollable and unwanted recurrence of thoughts 
about negative self-concepts and self-evaluations is associ-
ated with an increased risk of relapse/recurrence in depres-
sion (Nolen-Hoeksema et al., 2008; Rogers & Joiner, 2017). 
Consequently, the use of cognitive therapy strategies focused 
on rumination such as the Response Style Theory by Wat-
kins (2018) is recommended (Marchetti et al., 2021).

Limitations and Future Directions

Strengths of this study include its multiple follow-up meas-
urements (five times within 16 months), enabling the mean-
ingful analysis of the courses of exposure to stressful events, 
DA, NAT, PAT, and depression, as well as their interplay. 
Although the sample size was sufficiently powered to test 
longitudinal mediation effects (Pan et al., 2018), the study 
cohort was relatively small and has been recruited using 
convenience sampling, which is not representative for the 
patient population. Therefore, replication studies within 
larger cohorts are required to generalize our findings on 
patients who differ from the present sample (e.g., in the 
severity or chronicity of depression, comorbidities, sociocul-
tural influences). Our analysis model is based on the theoret-
ical assumptions of Beck’s theory (1967) and was expanded 
to include PAT. As an alternative to our meditation perspec-
tive, it is conceivable that DA and automatic thoughts mod-
erate the influence of stress on depressive relapse/recurrence 
(Marchetti et al., 2021). Future studies with larger cohorts 
could examine moderated mediation effects, and may also 
consider other cognitive vulnerability variables assumed 
by Beck (e.g., cognitive distortions, cognitive triad) along 
with other risk factors (e.g., rumination, maladaptive coping 
styles) and resilience factors such as positive self-concepts 
(e.g., functional attitudes, self-efficacy, locus of control, 
sense of coherence). Moreover, it is commonly surmised 
that negative cognitive schemas are formed by negative 
life events, which warrants the investigation of etiological 
risk factors such as childhood maltreatment and major life 
events in the prospect of depression relapse/recurrence. 
Finally, regarding therapeutic methods, it is highly relevant 
to investigate which therapeutic techniques in outpatient 
follow-up care (psychotherapy, psychiatry, and counseling) 
benefit remission maintenance, and whether antidepressant 

and other psychotropic medication influences cognitive risk 
variables and benefits the stability of therapy success.

Conclusions

Following discharge from inpatient treatment, relapse/recur-
rence risk in remitted depressive patients is strongly associ-
ated with rapidly declining PAT due to everyday stressors as 
well as the presence of more DA and related NAT. Possibly, 
it is the imbalance of persistent NAT and decreasing PAT 
which leads to depressive relapse/recurrence. Research is 
needed to improve therapeutic techniques to (1) strengthen 
positive self-concepts and retain PAT when coping with 
stress, and (2) reduce DA and NAT effectively and sustain-
ably. Moreover, optimizing the coordinated interaction of 
inpatient and subsequent outpatient care is warranted to 
benefit the maintenance of depression remission. Preventing 
depressive relapse/recurrence remains the major challenge 
in improving the patients’ quality of life and in reducing the 
socio-economic costs of chronic and recurrent depression.
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