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The clinical effectiveness et

of a self-management intervention for patients
with persistent depressive disorder and their
partners/caregivers: results from a multicenter,
pragmatic randomized controlled trial
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Abstract

Background Persistent depressive disorder (PDD) is prevalent and debilitating. For patients with PDD, psychiatric
rehabilitation using self-management interventions is advised as the next therapeutic step after multiple unsuccessful
treatment attempts. The "Patient and Partner Education Program for All Chronic Diseases” (PPEP4Al) is a brief, structured
self-management program that focuses on functional recovery for patients and their partners/caregivers. In chronic
somatic disorder populations, PPEP4AIl has already been shown to be clinically effective. We examined whether PPEP-
4All adapted for PDD (PPEP4AII-PDD, nine weekly group or individual sessions) is also clinically effective for adults/
elderly with PDD and their partners/caregivers compared to care-as-usual (CAU) in specialized mental healthcare.

Methods In this mixed-method multicenter pragmatic randomized controlled trial, 70 patients with PDD and 14
partners/caregivers were allocated to either PPEP4AII-PDD (patients, n=37; partners/caregivers, n=14) or CAU
(patients, n=33; partners/caregivers, not included) and completed questionnaires at 0, 3, 6, and 12 months regard-
ing depressive symptoms, psychopathology, psychosocial burden, mental resilience, and happiness/well-being.
Qualitative data were collected regarding treatment satisfaction. Data were analyzed using mixed model analyses
and an intention-to-treat (ITT) approach.

Results There was no statistically significant difference in any outcome regarding clinical effectiveness

between PPEP4AII-PDD and CAU. Subgroup analysis for depressive symptoms did not show any interaction effect
for any subgroup. Although 78% of participants recommended PPEP4AII-PDD, there was no difference in treatment
satisfaction between PPEP4AII-PDD (score=6.6; SD=1.7) and CAU (score=7.6; SD=1.2), p=0.06.

Conclusion Although depressive symptoms did not improve relative to CAU, this only confirmed that treatment

for patients with treatment-resistant PDD should move from symptom reduction to functional recovery. Also, func-
tional recovery may be reflected in other outcomes than psychosocial burden, such as self-empowerment, in patients
with treatment-resistant PDD. Future research on PPEP4AII-PDD could focus on a longer-term program and/or online
program that may also be offered earlier in the treatment process as an empowerment intervention.
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Introduction

Persistent depressive disorder (PDD) is a prevalent and
debilitating psychiatric diagnosis that refers to suffering
from depressive symptoms for a prolonged period of at
least 2 years [1-3]. Compared to non-chronic/episodic
depression, patients with PDD have a poor prognosis due
to the persistence of depressive symptoms, reflected in
poorer response to psychotherapy and antidepressants
in specialized mental healthcare [4-8]; increased men-
tal healthcare utilization [9]; and more frequent psychi-
atric hospitalizations [10, 11]. More intensive prolonged
care (i.e., higher number of attempted psychotherapeu-
tic or pharmacotherapeutic treatments) does not always
mean better outcomes for patients with PDD: often they
remain symptomatic for a longer time or experience
more frequent recurrence of chronic episodes [4, 9, 12—
15]. Even when depressive symptoms improve, patients
with PDD may continue to experience residual social
and occupational functional impairments and have diffi-
culty finding meaning and enjoyment in life [16—18]. This
leaves both clinicians and patients feeling powerless and
frustrated [19]. These findings suggest an urgent need for
psychiatric rehabilitation programs for PDD emphasizing
functional recovery rather than symptom recovery, with
greater focus on improving health-related quality of life
[4, 20].

In the multidisciplinary depression treatment guide-
lines [21-23], psychiatric rehabilitation using self-man-
agement interventions is advised as the next therapeutic
step for patients with multiple unsuccessful treatment
attempts. However, in specialized mental healthcare,
current regular care for patients with PDD often entails
long-term, low-frequency, non-specific sessions, along-
side maintenance pharmacotherapy [9, 24]. The “Patient
and Partner Education Program for All Chronic Diseases”
(PPEP4ALl) is a brief, specific protocolized program con-
sisting of eight weekly group sessions that could meet
this urgent need for a psychiatric rehabilitation program
in mental healthcare. This PPEP4All program was previ-
ously evaluated in seven European countries (EduPark-
project), and it has been shown to be clinically effective in
patients with chronic physical disorders with or without
comorbid depression and anxiety [25—-32]. Crucial to our
study, PPEP4All reduced depression scores on the Hos-
pital Anxiety and Depression Scale (HADS) in groups
of patients with various chronic somatic disorders and

comorbid depressive symptoms [28]. This study suggests
that a self-management program like PPEP4All could
potentially reduce depression scores. Finally, research on
PPEP4All has shown that involving the partner/caregiver
may enhance treatment outcome of the patient and
reduce the partner’s psychosocial burden concerning the
patient’s disease [29-31, 33, 34]. However, current regu-
lar specialized mental healthcare usually does not include
the partner or caregiver.

The current study evaluated the clinical effectiveness of
PPEP4All adapted for PDD (PPEP4All-PDD), compared
to care-as-usual (CAU), in adult and elderly patients
with treatment-resistant PDD in specialized mental
healthcare. In accordance with the PEPP4All (-PDD)
protocol, partners/caregivers of PPEP4All-PDD patients
were included. Similar to previous PPEP4All studies, we
expected that completion of PPEP4AIll-PDD, compared
to CAU, would lead to a greater decline in psychiatric
symptom severity. With focus on functional recovery,
we also expected more mental resilience and a greater
sense of well-being in patients. Also, we expected that
PPEP4All-PDD would result in lower psychosocial bur-
den from chronic depression for both patients and their
partner/caregiver.

Methods

Study design

The study was a mixed-methods, multicenter, prag-
matic randomized controlled trial (RCT) that com-
pared PPEP4AIl-PDD to CAU in patients with PDD.
The pragmatic randomized controlled trial was selected
to investigate PPEP4All-PDD in a way that mimics
the real-world experience of the participating mental
health clinics (e.g., the intervention was provided by
trained mental health professionals of the clinic and
inclusion criteria reflected the usual patient with PDD
in the clinic). The primary focus of the study was the
cost-effectiveness and quality of life/functioning of
PPEP4All-PDD for patients with PDD (reported in a
separate article); sample size was determined for this
outcome. The secondary focus was the clinical effec-
tiveness of PPEP4AIl-PDD in patients with PDD and
comorbid psychiatric or somatic complaints (current
article). The detailed methodology and design of this
study have been reported elsewhere and is summarized
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below [35]. The study was approved by the Medical
Ethical Committee (MEC) of the Dutch Leiden Univer-
sity Medical Center (LUMC).

Between April 2017 and March 2021, eligible patients
were recruited from 11 locations of 5 Dutch mental
healthcare organizations (see “Acknowledgements”) that
offer secondary/specialized outpatient treatment for
chronic depressive disorders. The main research center
of this study was the Department of Psychiatry of the
LUMC. Data collection was concluded in March 2022 in
agreement with the financial sponsor of this project. Due
to the low risk of harm of PPEP4All-PDD, as assessed by
the MEC, interim analyses of clinical outcomes which
guide potential stopping procedures were not deemed
necessary. Our study and results were reported in accord-
ance with CONSORT guidelines [36].

Patients included were adults/elderly (>18 years) with
PDD, and a treatment indication for psychiatric rehabili-
tation, as confirmed by the treating clinician. Exclusion
criteria were severe psychopathology (e.g., schizophre-
nia, current psychotic state, severe substance addic-
tion, bipolar disorder type I); acute and severe suicide
risk; severe disabling somatic disorders; severe cognitive
problems (e.g., dementia); expected medication changes
during PPEP4All-PDD; currently receiving active psy-
chotherapy; and insufficient Dutch fluency. Psychiatric
nurses or psychiatrists of the participating mental health-
care locations identified patients eligible for participation
and introduced research participation. Eligible patients
were then formally screened by a trained research assis-
tant for DSM-IV chronic depressive disorders with the
Dutch translation of the Mini-International Neuropsy-
chiatric Interview (MINI interview, modules A, B, and C
regarding depression, dysthymia, and suicidality), which
is a well-validated diagnostic interview used to identify
psychiatric disorders, with excellent interrater and test—
retest reliability [37, 38]. Severity of comorbid psychiatric
or physical diagnoses were verified in relation to exclu-
sion criteria; however, these data were not formally col-
lected. After receipt of written informed consent, eligible
patients were randomly allocated to either PPEP4All-
PDD or CAU by an independent data coordinator, using
a randomization schedule stratified by gender and men-
tal healthcare location. The schedule was designed by
an independent statistician of LUMC. For the patients
allocated to PPEP4All-PDD, partners or caregivers (e.g.,
close family member, or close friend) were approached
for participation in the project, after the patient agreed to
inviting him/her. Prior to participation, we verified that
partners/caregivers were not currently receiving active
psychotherapy and were able to participate in PPEP4All-
PDD partner sessions (minimum three sessions), due to
pragmatic reasons.
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Participants completed questionnaires using an online
application, which is part of our Routine Outcome Moni-
toring (ROM) system (e.g., [39]), at the location of choice
(i.e., home, mental health clinic, research center). Oth-
erwise, research assistants could call the participant by
appointment and complete the questionnaires with the
participant. Additionally, on the signed consent form,
participants indicated whether they agreed to be invited
to a follow-up nested qualitative interview study in which
we evaluated their satisfaction with PPEP4All-PDD.
PPEP4All-PDD therapists were also invited to complete
the qualitative interview, with a signed informed consent
form.

Measures

At the first assessment, all participants completed a
demographic information questionnaire. Hereafter, at all
assessments (i.e., 0, 3, 6, and 12 months), patients com-
pleted a test battery (see Table 1 of Supplementary Mate-
rial for an overview of all questionnaires of the study).
Partners/caregivers of PPEP4All-PDD patients only com-
pleted the psychosocial burden questionnaire. Partners/
caregivers of CAU patients were not involved in CAU
treatment and therefore did not participate in this study.

Depressive symptoms

For the clinical study, depressive symptoms were meas-
ured using the 28-item Inventory of Depressive Symptom-
atology, Self-Report (IDS-SR) [40-42]. Each item of the
IDS-SR is scored on a 4-point Likert scale ranging from
0 to 3. A higher total score reflects higher depression
severity, with total scores ranging from 0-84 (clinically-
relevant score is>14) [40, 43]. The IDS-SR has shown
adequate internal consistency (Cronbach’s alpha ranged
from 0.92 to 0.94), test—retest reliability, as well as ade-
quate convergent and discriminant validity [40].

General psychopathology

General psychopathology was measured using the
48-item Symptom Questionnaire-48 (SQ-48) [44-47].
Each item is rated on a 5-point Likert scale (0="“Never”;
4="Very often”). We calculated total scores by summing
the seven symptom subscales (social phobia, somatic
complaints, depression, cognitive complaints, anxiety,
agoraphobia, and hostility/aggression). A higher score
reflects higher levels of psychopathology/symptoms, with
total scores ranging from 0—184 (clinically relevant score
is>41) [44—47].

Mental resilience

Mental resilience was measured using the 6-item
Brief Resilience Scale (BRS) [48, 49]. Each item is rated
on a b5-point Likert scale (1=“Strongly Disagree”;
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5="Strongly Agree”). Items 2, 4, and 6 are reverse scored.
The total scores (ranging from 6 to 30) are averaged by
dividing by 6. Total scores reflect the level of mental resil-
ience: 1.00 to 2.99 is “low’; 3.00 to 4.30 is “normal’, and
4.31 to 5.00 is “high” [49, 50].

Well-being/happiness

Well-being/happiness was measured using the 1-item
Self-Rated Happiness survey (SRH) [51-53]. It is scored
on a 7-point Likert scale (1=“completely happy’
2="very happy”; 6 “very unhappy”; 7=“completely
unhappy”). A higher score reflects lower levels of hap-
piness/well-being [51].

Psychosocial burden

Psychosocial burden was measured in patients and part-
ners/caregivers of PPEP4All-PDD patients using the
Questionnaire on Burden of Chronic Disease for Patients
(B4CZ) (based on the Burden Questionnaire Parkinson
Short Form, BELA-P-k [54]) or the Questionnaire on
Burden of Chronic Disease for Partners (B4CZ-Partner)
(based on the Burden Questionnaire for Relatives Short
Form, BELA-A-k [54]). The B4CZ and B4CZ-Partner
were previously validated in Dutch [55, 56]. The B4CZ
(19 items) and B4CZ-Partner (15 items) questionnaires
provide two total scores regarding disease burden: both-
ered by (psychosocial) problems (“Bothered-by Prob-
lems”; B4CZ-Bb, or B4CZ-Partner-Bb) and perceived
need for help (“Need for Help”; B4CZ-NfH, or B4CZ-
Partner-NfH). Each item, scored on a 5-point Likert
scale, explores the extent to which the patient or partner/
caregiver is bothered by (Bb) the psychosocial problem
(0="not at all” to 4="a great deal”), and the related need
for some form of professional support/counseling con-
cerning the psychosocial problem (NfH) (0=“not impor-
tant” to 4="“very important”). Summing the items results
in a total score, where higher scores indicate that the
patient or partner/caregiver has higher levels of psycho-
social burden and a greater need for help, respectively.
For patients, scores from 20 to 38 are “moderate’, 39 to
57 are “high’; and 58 to 76 are “very high”” For partners/
caregivers, scores from 16 to 30 are “moderate’, 31 to 45
are “high’, and 46 to 60 are “very high” [55, 57].

Treatment received (posttreatment)

For PPEP4AII-PDD, we examined the number and format
of sessions (based on attendance sheets) and whether
patients changed medications during PPEP4All-PDD
(based on a general evaluation survey). CAU patients
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were also asked on the evaluation survey regarding their
treatment.

Treatment satisfaction (posttreatment)

Additionally, we evaluated satisfaction (rated on a scale
of 1-10) with PPEP4AIll-PDD (among patients/caregiv-
ers/therapists) and CAU (patients). This included qualita-
tive feedback from the evaluation survey and qualitative
interviews (see interview topic list in Table 2 of Supple-
mentary Material). In addition, we evaluated the percent-
age of patients who would recommend PPEP4All-PDD.

Self-management intervention (PPEP4AII-PDD, nine
weekly sessions)

PPEP4All-PDD focuses on specific self-management
themes, such as stress management, social skills building,
and dealing with suicidality/crisis (see Figure A of Sup-
plementary Material). Although the original PPEP4All
program had eight sessions, it was previously suggested
that an extra booster session after 3 months might help
sustain enhanced quality of life over a longer period of
time [31]. Taking this recommendation and the nature
of PDD into account, PPEP4AIl-PDD included a ninth
session focusing on suicidality, dealing with crises, and
relapse prevention, and the fifth session included more
information regarding chronic depression. The PPEP-
4All-PDD partner program took place separate from
the patient program and involved the same themes as
the PPEP4All-PDD patient program; however, the part-
ner program was discussed from the partner/caregiver
perspective.

In line with the original PPEP4All program, PPEP4All-
PDD was primarily offered in group format. The group
format was encouraged because participants could learn
from each other, participants would have the opportu-
nity to meet peers, and participants could gain (further)
understanding and empathy from one another. However,
in addition to the abovementioned adaptations, we made
the following pragmatic modifications to PPEP4All-PDD,
compared to the original PPEP4All program. First, to
avoid unacceptably long waiting periods for participants,
we allowed a minimum of 3 participants, instead of 5, to
start groups. Second, to ensure that all participants could
receive the intervention, one-on-one/individual sessions
were also provided. This option was offered later consid-
ering that some participants preferred individual treat-
ment or were unable to attend group sessions. Third, due
to COVID-19 prevention regulations, we offered PPEP-
4All-PDD sessions also via online video calls. Finally, we
allowed partners/caregivers to participate in a minimum
of 3 sessions (out of 9), if they were unable to attend ses-
sions (e.g., due to volunteering/work/childcare/illness).
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During the intervention, PPEP4All-PDD patients
and partners/caregivers received pharmacotherapy as
required. In line with the recommendations of the origi-
nal PPEP4All program, therapists and patients were
requested not to change medication during PPEP4All-
PDD [26]. Additionally, therapists were advised not to
provide any additional psychotherapy sessions during
PPEP4All-PDD. After completion of PPEP4All-PDD,
patients could be referred to primary care or their gen-
eral practitioner (GP). Otherwise, if necessary, patients
could continue usual care sessions.

Each PPEP4AIl-PDD session was guided by a PPEP-
4All-PDD therapist who completed a 3-day certified
course [29]. After the training, all PPEP4AIl-PDD thera-
pists could receive continuous support from the PPEP-
4All-developer/founder (NK) (e.g., booster training
session, intervision, national PPEP4All symposium). To
ensure the quality of the program, each PPEP4All-PDD
therapist worked with the PPEP4All-PDD handbook/
protocol [58-60], which described each session in detail.
After each session, the PPEP4All-PDD therapist com-
pleted a Checklist of PPEP4All-PDD Protocol Treatment
Integrity, which included each component/theme listed
in the PPEP4All-PDD handbook/protocol (video/sound
recordings were not possible). This form was sent by the
PPEP4AIl therapist to the coordinating researcher (ES)
after completion of the final session of a patient or part-
ner/caregiver group. Sufficient treatment protocol adher-
ence (>85%) was demonstrated in a random sample of 9
patient groups and 4 partner/caregiver groups, with the
exception of the fifth partner/caregiver program, which
ended after three sessions. The scoring of the checKklists
reflected excellent overall agreement between two inde-
pendent raters (interclass correlation: 0.99, with 95% con-
fidence interval, 0.99-1.00).

Care as usual (CAU)

After two or more unsatisfactory treatment options,
patients with CAU typically receive long-term, non-
protocolized supportive care from a psychiatric nurse
or psychologist/psychotherapist, with pharmacological
maintenance therapy from a psychiatric nurse special-
ist or psychiatrist. CAU was not confined to a maximum
number of sessions within a fixed time period, and there-
fore, it could potentially continue during the entire study
period of 1 year. Additionally, CAU was generally contin-
ued with the same therapist, offered with an individual
treatment format, and did not include the partner/car-
egiver of the patient.

Data analysis
To compare differences between the groups on baseline
demographics and pre-test clinical variables, we used
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t-tests for continuous variables and chi-square (y) tests
for categorical variables. To test whether participants
with any missing data differed on the demographic and
clinical variables, we first created a dummy variable per-
taining to whether any questionnaire was missing at any
assessment point. To test whether there was any differ-
ence between groups for number of drop-outs, we cre-
ated another dummy variable for attrition. These were
tested using chi-square (y) tests for categorical variables.

The scores between PPEP4AIll-PDD and CAU groups
on depressive symptoms (IDS-SR), psychopathology
symptoms (SQ-48), mental resilience (BRS), well-being/
happiness (SRH), bothered-by (psychosocial) problems
(B4CZ-Bb), and need for help (B4CZ-NfH) were ana-
lyzed. Effects were tested with repeated measures linear
mixed-models analysis using the restricted maximum
likelihood (REML) estimation procedure and an unstruc-
tured covariance matrix. Although linear mixed-models
analysis can handle data missing at random [61], we also
used an intention-to-treat (ITT) analysis with the last
observation carried forward (LOCF) to account more
conservatively for incomplete data. Time was coded as 0
for T1 (baseline), 3 (months) for T2, 6 (months) for T3,
and 12 (months) for T4 and was included as a categori-
cal repeated factor. We included the effect of time, con-
dition (PPEP4All-PDD versus CAU), and the interaction
of time X condition. These analyses were examined using
superiority testing. There were no binary clinical out-
comes to report.

We conducted a subgroup analysis on the IDS-SR and
tested the interaction term with group for gender, age
(based on mean age), education level, living situation,
anxiety comorbidity (based on mean subscale score on
the SQ-48), and psychosocial burden (based on mean
score on B4CZ-Bb and B4CZ-NfH). We could not
explore the possible effect of treatment modality (group/
individual) nor ethnicity or work due to insufficient
number of patients (7<10). Descriptive analyses were
conducted in IBM SPSS version 25, and mixed-model
and subgroup analyses were conducted using the “Ime4”
package in R statistical software (R version 4.1.1.; R Foun-
dation for Statistical Computing, Vienna, Austria, 2016.
URL: https://www.R-project.org/). Significance for all
statistical tests was set at p <0.05 (two-sided).

Results

Participant flow and descriptive statistics

Seventy patients with PDD were recruited and allocated
to PPEP4AII-PDD (n#=37) or CAU (n=33). This included
14 PPEP4AIIl-PDD partners/caregivers. Follow-up assess-
ments were completed for all participants in March 2022.
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Patients identified and referred by mental health
clinic to research team (n = 89)*

Excluded (n= 14)
* Patient declined to participate or unable to
contact (n =38)

|| « Patient declined to participate due to severity
En ent ofillness (n=2)

« Patient treatment ended prior to research
participation (n=4)

Patient screened for research participation.
includes MINI Interview for chronic
depression/dysthymia and suicidality (n=75)

Excluded (n=15)
* Unable to contact patient (n=1)
« Patient declined to participate due to
moving (n=1)
* Patient treatment ended prior to research
participation (n=2)
¢ Other reasons (n=1)

Included and randomized (n = 70) |

|

l

Allocation to PPEP4AIll-PDD Screening and inclusion of Allocation to CAU
(n=37) PPEP4AIll-PDD partner (n = 14) (n=33)
v
Patients completed T1 (n = 37) | | Partners completed T1 (n = 14) I | Patients completed T1 (n =33)
Received PPEP4AII-PDD (n = 35) Received PPEP4AI-PDD (1= 12) Received CAU (n =32)

* No PPEP4II-PDD (due to * No PPEP4AII-PDD (due to *  No CAU (after referral. long
partner’s illness or unable to working schedule; individual waiting time for treatment)
arrange babysitter) (n = 2) sessions undesirable) (n=2) n=1)

! ! !
Patients completed T2 (17 = 26) Partners completed T2 (n = 10) Patients completed T2 (n = 29)
Patients missed T2 only (n =2) ¢ No PPEP4AIlI-PDD (n=2) Drop-out (n=4)
Drop-out (n=9): * Unable to contact(n =1) * No CAU or declined to

* No PPEP4AIlI-PDD or declined « Preferred group sessions and participate further (n=2)
participation (n = 6) declined to participate further « Unable to contact(n =2)

* Unable to contact(n =1) n=1) T

* Difﬂ‘t:_“lty f:om[()letinlg) Patients completed T3 (n =22)
questionnaires (1= . - =

* Partner too sick (n=1) FOHOW-llp g:tol;‘fuin(l: S:(;)TS only (1=1)

i * Declined participation
Patients completed T3 (n =27) Partners completed T3 (7 =9) n=1)
Drop out (n =1) + Declined participation (n=2) * "Unsble oac (p =1}

+ Difficulty completing + Difficulty completing
questionnaires (n=1) questionnaires (n=2)

T ¢ Received PPEP4All (n=1)
Partners completed T4 (n =7)
Patients completed T4 (n =22) + Declined participation (1= 2)
Drop-out (n = 5) + Unable to contact(n=1)

* Declined participation (n = 3) Patients completed T4 (n = 16)

* Unable to contact(n =1) Drop-out (n=6)

* Cognitive decline (n=1) . * Declined participation (n=1)

Analysis: ITT *  Received PPEP4AIl (n=5)
'
PPEP4AI-PDD patients (1=37) | | PPEP4AI-PDD partners (n=14) | | CAU (n=33)

Fig. 1 CONSORT flow diagram
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Table 1 Sociodemographic and clinical characteristics of PPEP4AII-PDD and CAU participants
Characteristic Total PPEP4AII-PDD PPEP4AII- CAU Test statistic p-value
(N=70) (n=37) PDD partner (n=33)
(n=14)
Age, mean (SD) 57(11.7) 55(104) 58(14.6) 59(12.8) t(68)=—1.31 0.19
Gender
Female, n (%) 48 (68.6%) 26 (70.3%) 6 (42.9%) 22 (66.7%) K(1)=0.10 0.75
Male, n (%) 22 (31.4%) 11 (29.7%) 8(57.1%) 11 (33.3%)
Ethnic background?®
Dutch, n (%) 53 (75.7%) 29 (78.4%) 12 (85.7%) 24 (72.7%) X(1)=030 0.58
Other, n (%) 17 (24.3%) 8 (21.6%) 2 (14.3%) 9 (27.3%)
Education level®
Lower education, n (%) 23 (32.9%) 26 (70.3%) 3(21.4%) 21 (63.6%) Xz(W):OSS 0.55
Higher education, n (%) 47 (67.1%) 1(29.7%) 1(78.6%) 2 (36.4%)
Employment status®
Employed, n (%) 7 (10.0%) 4(10.8%) 5(35.7%) 3(9.1%) XZ(W)=OAO6 1.00
Unemployed/retired, n (%) 63 (90.0%) 33(89.2%) 9 (64.3%) 30 (90.9%)
Marital status
Married/cohabitating, n (%) 39 (55.7%) 21 (56.8%) 1(78.6%) 18 (54.5%) x(1)=003 0.85
Other (single, widowed, divorced), n (%) 31 (44.3%) 16 (43.2%) 3(21.4%) 15 (45.5%)
Depressive symptoms (IDS-SR), mean (SD) 34.5(14.9) 33.6(15.3) - 356 (14.6) t(68)= —0.54 0.59
Psychopathological symptoms (SQ-48), mean (SD) 62.5(27.4) 61.73(31.0) - 63.33(23.1) 1(68)=—0.24 0.81
Bothered-By Problem (B4CZ-Bb), mean (sbyd 25.6(15.9) .1(16.0) 8.3(8.5) 1(15.8) t(67)=0.79 043
Need for help (B4CZ-NfH), mean (SD) 278(16.2) 286(17.9) 12.1(11.0) 269 (14.3) t(67)=042 0.68
Mental resilience (BRS), mean (SD) 23(0.7) 23(0.7) - 22(0.7) 1(68)=0.43 0.67
Well-being/unhappiness (SRH), median (IQR)® 45(2.0) 500 - 40(2.0) U=553.00 0.48

PPEP4AII-PDD Patient and Partner Education Program for All Chronic Diseases-Persistent Depressive Disorder, CAU care as usual, SD standard deviation, IDS-SR
Inventory of Depressive Symptomatology-Self Report, SQ-48 Symptom-Questionnaire 48, B4CZ Questionnaire on Burden of Chronic Disease for Patients, BRS Brief

Resilience Scale, SRH Self-Rated Happiness, IQR interquartile range

2 Dutch ethnic background was assumed when the patient and both parents were born in the Netherlands

b Lower education was defined as having completed elementary school, lower general primary education or no education at all, whereas higher education was

defined as having more than lower education and includes university studies
“Tested using Fisher’s exact probability test
9 Bothered-By Problem also referred to Psychosocial Burden

€ Tested using Mann-Whitney U test, and higher score reflects higher levels of unhappiness

The participant flow is shown in the CONSORT Flow
Diagram in Fig. 1.

The socio-demographic and clinical characteristics of
the participants are shown in Table 1.

Among the 70 patients (total ITT sample), 68.6% were
female (48 out of 70). Most had completed higher edu-
cation (67.1%), were married or cohabitating (55.7%),
were unemployed or retired (90.0%), and from a Dutch
ethnic background (75.7%). Patients were on average 57
(SD=11.7, range 22-77) years old. When comparing
PPEP4AIl-PDD and CAU patients, no differences were
found in socio-demographic and clinical characteristics,
p>0.05. PPEP4AIl-PDD partners/caregivers were on
average 58 years (SD=14.6, range 26—74) and 42.9% were
female.

There were 98.6%, 74.3%, 62.9%, and 52.9% outcome
data available at T1, T2, T3, and T4, respectively. In total,

there were approximately 26.4% missing values. We com-
pared participants with and without missing data: par-
ticipants with missing data had a higher percentage of
lower education level, y(1)=5.5, p=0.02. There was no
significant difference in initial values on questionnaires
or other sociodemographic characteristics between those
with and without missing data, p>0.05. There was also no
statistically significant difference in condition (PPEP4All-
PDD or CAU) for missing data, y(1)=0.03, p=0.87, and
for total number of drop-outs (np,epsan =145 My =17),
x(1)=1.32, p=0.25. Examining drop-outs per time point
was also not statistically significant, x(3) =7.36, p=0.06.

Treatment received

PPEP4AIll-PDD patients and their partners/caregiv-
ers completed, on average, 7 out of the 9 total sessions.
Of the PPEP4AII-PDD patients, 62.2% (n=23) did not
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have a participating partner/caregiver in the PPEP4AIl-
PDD partner program. Additionally, 89.2% (n=33) par-
ticipated in group format, compared to 11% (n=4) in
individual format. During the COVID-19 pandemic, 3
group sessions were provided by video calls. In total,
there were 2 PPEP4All-PDD patients who did not
start the program, and 8 dropped out early (<6 ses-
sions). Of the 14 PPEP4AIll-PDD partners, 2 dropped
out early (< 3 sessions). There were 23 out of 37 (62.2%)
PPEP4AIll-PDD patients and 10 out of 14 (71.4%)
PPEP4All-PDD partners who completed a minimum
of 6 PPEP4AIll-PDD sessions and who also completed
at least the second assessment. Additionally, 19 of 37
(51.3%) PPEP4AIl-PDD patients and 4 out of 14 (28.6%)
partners completed all 9 sessions. Considering the min-
imum for PPEP4All-PDD partners, 12 out of 14 (85.7%)
PPEP4All-PDD partners completed at least 3 sessions.

We expected CAU patients to receive mainly sup-
portive non-protocolized/unspecified sessions, which
was only partially confirmed for the content of CAU:
medication checks only (n=2), supportive/unspecified
sessions (n1=9), cognitive behavioral therapy (n=5),
mindfulness therapy (n=1), and referral to another
department (n=1).

When examining medication changes, 12 out of 19
(66.7%) PPEP4All-PDD patients changed medication

IDS-SR total score

65
35

60

30 55

Condition x time interaction: p = 0.39 50

$SQ48 total score

Condition x time interaction: p= 0.46 375
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during the study, after completion of PPEP4AIl-PDD.
Of the CAU patients, 4 out 20 (20.0%) changed medi-
cation during the study. In general, there were signifi-
cantly more PPEP4All-PDD than CAU patients with
any medication change during the study (y(1)=7.50,
p=0.01).

Mixed model analyses

First, we conducted repeated measures linear mixed-
models analysis for patient outcome measures. Figure 2
shows the results of the mixed-model analyses with inter-
action effects with time at each time assessment. Table 3
in the Supplementary Material shows adjusted mean
differences of the CAU and PPEP4All-PDD conditions
per assessment point of the mixed-models. Depressive
symptoms (IDS-SR) and psychiatric symptoms (SQ-
48) decreased progressively between 0 months (T1) and
6 months (T3) for both groups. Between 6 months (T3)
and 12 months (T4), depressive and psychiatric symp-
toms worsened (i.e., increased) for CAU patients, while
symptom scores decreased for PPEP4All-PDD patients.
The differences in adjusted means, however, for the IDS-
SR and SQ-48 were not statistically significant at T3 nor
T4 (see Supplementary Table 3). Well-being/happiness
scores (SRH) did not greatly change for both groups
across assessments despite subtle fluctuations in scores

SRH score

4.50

425

4.00

Condition x time interaction: p= 0.80

0 3 6 12 0 3
B4CZ-Bb total score

Adjusted means

25

20

Condition x time interaction: p = 0.94

Condition x time interaction: p = 0.89

6 12 0 3 6 12
B4CZ-NfH total score

BRS total score

26

24

n
[}

Condition x time interaction:p = 0.28

0 3 6 12 0 3

6
Time (months)

12 0 3 6 12

Condition: == PPEP4AII-PDD == Care-as-usual

Fig. 2 Mixed model analyses for the clinical effectiveness outcomes at each time assessment
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for PPEP4AII-PDD patients between 3 months (T2) and
12 months (T4), compared to CAU patients (see also
Supplementary Table 3). Regarding the B4CZ-Bb and
B4CZ-NfH subscales, “psychosocial burden” and “need
for help” scores decreased between 3 months (T2) and
6 months (T3) for both groups. Between 6 months (T3)
and 12 months (T4), need for help decreased for both
groups, while psychosocial burden remained unchanged
for both groups, resulting in a similar level of improve-
ment for both groups on both subscales. Finally, mental
resilience (BRS) did not greatly change for both groups
across assessments despite slightly higher scores for
CAU patients, compared to PPEP4AIl-PDD patients, at
the 3-month assessment (T2) (see also Supplementary
Table 3). In general, all main effects (not shown in Fig. 2)
and the condition X time interaction effects for all out-
come measures were not statistically significant, p>0.05.
Thus, despite some (non-significant) differences between
conditions in the trajectory of the outcome scores over
time, broader examination of these scores revealed that,
overall, there were no significant differences in outcomes
between CAU and PPEP4All-PDD. Explorative mixed-
model analysis for patient outcome measures, adjusted
for medication changes, resulted in no statistically sig-
nificant main effects nor conditionXxtime interaction
effects, p>0.05 (see Supplementary Material).

IDS-SR total score
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Figure 3 shows the results for the ITT-LOCF mixed-
model analyses. In comparison with the previous mixed-
model analyses, the ITT-LOCF analyses showed similar
trends in depressive symptoms, psychiatric symptoms,
well-being/happiness, psychosocial burden, need for
help, and mental resilience. Similarly, there were (minor)
improvements between 0 months (T1) and 12 months
(T4) assessments in outcomes for both CAU and PPEP-
4All-PDD patients, with some (non-significant) fluctua-
tions in outcome scores. Of note, depression symptoms
(IDS-SR) and psychiatric symptoms (SQ-48) increased
between 6 months (T3) and 12 months (T4) for CAU
patients, while scores slightly decreased for PPEP4All-
PDD patients. Well-being/happiness scores (SRH) did
not greatly change, despite showing minor fluctuations
for PPEP4AII-PDD patients between 3 months (T2) and
12 months (T4) compared to CAU patients. Psychoso-
cial burden (B4CZ-Bb) and need for help (B4CZ-NfH)
changed similarly for CAU and PPEP4AIll-PDD patients
across assessments, showing some improvement across
assessments for both groups. Mental resilience (BRS) did
not greatly change, despite slightly higher scores for CAU
patients at 3 months (T2) than PPEP4All-PDD patients.
Despite these fluctuations, all main effects (not shown)
and condition X time interaction effects for all outcome
measures remained statistically nonsignificant, p > 0.05.

SRH score

Adjusted means
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65 450
60 4.25
=
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Fig. 3 Intention-to-treat analysis using last observation carried forward (ITT-LOCF) for the clinical effectiveness outcomes at each time assessment
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B4CZ-Partner-NfH total score
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B4CZ-Partner-Bb total score
124

101

44

0 3 6 12

0 3 6 12

Time (months)

Condition: == PEPP4AI-PDD

Fig. 4 Psychosocial burden (B4CZ-Partner-Bb) and need for help (B4CZ-Partner-NfH) across the assessment points. B4CZ-Partner Questionnaire

on Burden of Chronic Disease for Partners

For the PPEP4All-PDD partners, we examined the
total scores on the B4CZ-Partner using related-sam-
ples Wilcoxon rank test, due to nonnormality of scores
(see Fig. 4).

Figure 4 shows the caregiver/partner psychosocial
burden (B4CZ-Partner-Bb) and need for help (B4CZ-
Partner-NfH) across the assessment points. There was
no significant difference in psychosocial burden at 0
(T1; pre-PPEP4All-PDD) and 3 months (T2; post-PPEP-
4All-PDD), p=0.09, and no significant difference in psy-
chosocial burden between 0 (T1; pre-PPEP4All-PDD)
and 12 months (T4; I-year follow-up), p=0.92. Simi-
larly, there was no significant difference in need for help
between 0 (T1; pre-PPEP4All-PDD) and 3 months (T2;
post-PPEP4All-PDD), p=0.31, and no significant differ-
ence in need for help between 0 (T1; pre-PPEP4All-PDD)
and 12 months (T4; 1-year follow-up), p=1.00.

Subgroup analyses

Figure 5 shows a forest plot of PPEP4All-PDD versus
CAU for the different subgroups. When looking at PPEP-
4All-PDD and CAU for gender, age, marital/living sta-
tus, anxiety comorbidity level, psychosocial burden, and
need for help, we noted that IDS-SR scores decreased.
These main effects, however, were not statistically dif-
ferent among the groups, p>0.05, and the interaction
for the subgroup X condition X time was not statistically
significant for the aforementioned subgroups, p>0.05.
The education level subgroup showed a notable pattern:
for those with higher education, depression symptoms
improved over time for both conditions; and for those
with lower education, depression symptoms worsened
for PPEP4All-PDD but improved for CAU at 1-year fol-
low-up. The interaction effect for education level, how-
ever, was not statistically significant, p=0.09.

Treatment satisfaction

Patients rated the PPEP4All-PDD (n=27) an average
score of 6.6 (SD=1.7) out of 10 and CAU (n=14) an
average of 7.6 (SD=1.2) out of 10; the means were not
statistically significant, £(39) =1.92, p=0.06. Of the PPEP-
4All-PDD patients who completed the final evaluation
survey (n=18), 77.8% (n=14) patients recommended the
PPEP4All program. PPEP4All-PDD partners/caregivers
(n=9) scored PPEP4All-PDD an average of 7.8 (SD =0.6).
PPEP4AIl-PDD therapists (n=10) scored PPEP4All-PDD
an average of 7.9 (SD=0.5).

PPEP4AII-PDD treatment feedback

PPEP4All-PDD patients/caregivers/therapists all pro-
vided qualitative feedback regarding the program. This
feedback was divided into “compliments” and “sugges-
tions” (see Table 4 of Supplementary Material).

Overall, compliments about the PEPP4All-PDD pro-
gram mainly touched on the following aspects: (1) group
and individual format (specific advantages/choice); (2)
skills learned; (3) workbook availability; (4) program
goal/organization/themes; (5) caregiver involvement; (6)
positive therapist aspects; and (7) patients’ positive post-
treatment changes (e.g., psychosocial and motivational
changes; mentioned by patients/caregivers).

Suggestions for improvement mainly concerned: (1)
biweekly sessions (instead of weekly); (2) follow-up
session(s) or program extension; (3) clearer rules regard-
ing absences/drop-outs; (4) clarifying partner/caregiver’s
expectations prior to program; (5) therapist providing
more examples to clarify workbook/homework; (6) work-
book revision (i.e., shorter, more PDD-specific); (7) digital
app use for homework/self-evaluation; (8) group program
with two therapists (instead of just one); (9) maintaining
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Subgroup N PEPP4AII-PDD Care-as-usual
Age:

- 18-57 35 -0.23(-056;0.11)  -0.50 (-1.10; 0.09)
- 58 and older 35 -0.60(-1.25;005) -0.17 (-0.67;0.33)
Gender:

- Men 22 -0.57(-1.19:0.06)  -0.30 (-0.81;0.21)
- Women 48  -0.29(-0.71;0.13)  -0.34(-0.90; 0.21)
Education Level: 2

- High education level 47 -054(-0.92;-0.16) -0.27(-0.75;0.21)
~ Low education level 23 031(-0.44,1.06)  -0.37 (-1.03;0.28)

Marital/living Status: ®

- Married or cohabitating 39 -0.10(-0.51;0.32)

-0.73 (-1.29; -0.17)

-0.23 (-0.67; 0.20)

- Divorced, widowed, or single 31 -0.48 (-1.23: 0.26)

Anxiety Comorbidity: ¢

- Low anxiety (0 - 12.9) 33  -0.35(-0.72;0.01)  -0.31(-0.84;0.21)
- High anxiety (z 13.0) 37 -0.41(-0.94;011)  -0.30(-0.85; 0.25)
Bothered-By Problem: ¢

- Low burden (0 - 25.6) 33 -0.10(-0.55:034) -0.12(-0.65; 0.40)
= High burden (2 25.7) 36 -055(-1.02;-008) -0.72(-1.24;-0.20)

Need for Help: ¢
- Low need (0 - 27.8) 34
- High need (2 27.9) 35

-0.20 (~0.62; 0.22)
-0.55 (~1.08; -0.03)

-0.13 (~0.66; 0.41)
-0.61 (-1.14; -0.07)
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Relative effect
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-0.27 (-0.88; 0.34) —— p=0.38
p=0.09
0.68 (-0.33; 1.69) — p=0.17
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Fig. 5 Subgroup analysis for depressive symptoms using the Inventory of Depressive Symptomatology. *Lower education was defined as having
completed elementary school, lower general primary education or no education at all, whereas higher education was defined as having more
than lower education and includes university studies. ®Married/cohabitating were combined; single, widowed, divorced were combined.

“Based on the anxiety subscale of the Symptom-Questionnaire 48 (SQ-48), and divided into two groups using the total group mean. “Based

on the Bothered-by Problem total score of the Questionnaire on Burden of Chronic Disease for Patients (B4CZ-Bb), and divided into two groups
using the total group mean. Referred to as Psychosocial Burden. ®Based on the Need for Help total score of the Questionnaire on Burden of Chronic
Disease for Patients (B4CZ-NfH), and divided into two groups using the total group mean

small groups (max. 6); and (10) offering PPEP4All-PDD
program (also) earlier in depression treatment process.

Discussion

Main findings

Our aim was to examine the clinical effectiveness after
1-year of the PDD-adapted “Patient and Partner Edu-
cation Program for All Chronic Diseases-Persistent
Depressive Disorder” (PPEP4All-PDD), compared to
care-as-usual (CAU), in patients with PDD and their
partners/caregivers in specialized mental healthcare, in a
randomized controlled trial. Contrary to our hypotheses,
we found no evidence for the superiority of PPEP4All-
PDD compared to CAU in terms of clinical effectiveness.
Although 78% of patients recommended PPEP4AIl-PDD,
there was no difference in treatment satisfaction between
PPEP4AIl-PDD and CAU. Our qualitative data regard-
ing treatment satisfaction (based on an evaluation survey
and individual qualitative interview) revealed potential
improvements for PPEP4All-PDD (see Supplementary
Material).

Comparison to other studies
Previous studies have shown the clinical effectiveness
of the original/generic PPEP4All program for patients
with chronic somatic diseases, such as Parkinson’s dis-
ease [29, 31]; symptom-manifested Huntington’s disease
[27]; and chronic pituitary disorders [32]. PPEP4All also
reduced depression scores on the Hospital Anxiety and
Depression Scale (HADS) in a non-controlled study in a
sample of patients with various chronic somatic disorders
and depressive symptoms [28]. In our trial, however, we
found no evidence for the effectiveness of PPEP4All-PDD
on depression scores nor other secondary clinical out-
comes. Our trial differed from the aforementioned stud-
ies in terms of patient population, research/treatment
design (e.g., PPEP4All-PDD adaptations), and outcome
measures, which may explain the difference in results.
Results have been inconsistent across RCT studies
investigating self-management programs for depression.
Some programs resulted in improved depression sever-
ity and quality-of-life/self-efficacy outcomes for persons
with mild depression (e.g., COPERS, Pacifica, iFightDe-
pression) [62—64], with moderate-to-severe depression
(e.g., eCare for Moods) [65-67], or with severe mental
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illness (e.g., Wellness Recovery Action Planning (WRAP))
[68]. On the other hand, other self-management pro-
grams (e.g., the web-based Big White Wall) for persons
with mild-to-moderate depression [69, 70] or for treat-
ment-resistant moderate-to-severe depression (e.g.,
Self-management for Chronic Anxiety and Depression
(SemCAD)) [71] failed to improve depression severity
compared to the control group. The SemCAD program
did, however, improve self-empowerment in patients
with treatment-resistant depression [71]. All the afore-
mentioned studies (except for Zoun et al., [71]) differed
from our study in terms of settings, depression severity,
and treatment resistance.

Study implications and future research

Although PPEP4All-PDD did not improve clinical out-
comes compared to CAU, patients rated the program
with an acceptable score of 6.6, and the majority of
patients (78%) recommended the program. Comparing
it to the original PPEP4All program, this rating and per-
centage was lower than the score of 7.9 (n=29) given by
patients with manifested Huntington’s disease [27], and
the 84% (n=55) of patients with chronic pituitary disease
who recommended PPEP4AIl [32]. However, treatment
needs and expectations of patients with PDD may be dif-
ferent than patients with chronic somatic diseases and
comorbid depression. This may also help us understand
why we did not find an improvement in depressive symp-
toms, which was one central result in a PPEP4All study
with patients with chronic somatic illness and comorbid
depressive symptoms [28]. Regardless, these results indi-
cate that there is room for improvement: PPEP4All-PDD
can be optimized for patients with treatment-resistant
PDD (see our qualitative results in Supplementary Mate-
rial). In particular, we would like to highlight four impor-
tant considerations that hold particular implications for
self-management programs such as PPEP4All-PDD.

First, PPEP4All-PDD was offered as psychiatric rehabil-
itation at the end of the treatment process in specialized
mental healthcare for patients with treatment-resistant
PDD. There was an option to end treatment after comple-
tion of PPEP4All-PDD, based on shared decision-making.
However, both patients and therapists found it difficult
to accept PPEP4All-PDD as the “final” treatment; most
patients returned to their usual care therapist after PPEP-
4All-PDD. Previous research confirms that the process of
ending treatment after a certain period is not certain nor
clear, even if self-efficacy/empowerment improves [71].
Also, the culture in specialized mental healthcare may
not be accustomed to moving from traditional symptom-
reduction approaches (e.g., cognitive behavioral therapy)
to recovery-focused techniques [67]. Future research can
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examine the efficacy of offering the program earlier in
the treatment process as an empowerment/autonomy-
focused program, before patients become demotivated
and less hopeful after several unsuccessful treatments.

Second, our finding that depressive symptoms did not
improve, relative to CAU, only confirms that the focus
of treatment for patients with treatment-resistant PDD
should move from symptom reduction to functional
recovery. To this point, researchers may need to exam-
ine which functional recovery outcomes are amenable
to change in patients with treatment-resistant PDD.
Improvements in functional ability may be reflected in
other outcomes such as empowerment and active cop-
ing, for instance, rather than outcomes such as mental
resilience and need for care. The original PPEP4All pro-
gram has shown improved self-efficacy and active cop-
ing in previous studies in patients with chronic somatic
illness [27, 32].

Third, studies that included patients with chronic/
recurrent depression demonstrated that self-manage-
ment programs may need to be longer (spread across at
least 12 months) to be clinically effective [65, 67], and
they could be offered (partly) online [63, 65, 72, 73],
which could encourage self-monitoring and autonomy
[65]. Indeed, the persistence of depression symptoms
over time [15] may require an intensive, longer-term
program. Patients may require more time to implement
self-management tools into their daily lives before this is
reflected in an improvement of psychosocial burden or
functional recovery. Regarding the online program, there
is now a therapist-supported online e-Health version of
PPEP4All [74]. Future research could examine whether
offering PPEP4AIl-PDD (in-person or online) with sep-
arate homework-discussion sessions and more time
between sessions (i.e., offered every 2-3 weeks) would
result in improved clinical effectiveness.

Fourth, we did not find support for less psychosocial
disease burden in partners/caregivers after PPEP4All-
PDD. Based on the qualitative findings, partners/car-
egivers reported having some prior knowledge regarding
caregiver issues and depression, and our quantitative
data showed only very mild psychosocial burden prior
to PPEP4All-PDD for partners/caregivers, creating a
floor effect, which may explain our results. It is impor-
tant to note that the original PPEP4All protocol advises a
minimum of 6 out of 8 sessions for clinical effectiveness
[28, 30]. However, we could not confirm this finding in
our study. Although we allowed a minimum attendance
of 3 sessions, the majority of PPEP4All-partners com-
pleted at least 7 out of 9 sessions (11 out of 14; 78.4%).
Partners/caregivers of patients with PDD may be differ-
ent than those of partners/caregivers of patients with
other chronic somatic illness, perhaps due to the level
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of prior knowledge regarding the disease and long-term
experience with the patient’s depression. In the future,
partners/caregivers suggested that PPEP4All-PDD may
be best suited for partners/caregivers who require addi-
tional knowledge and support regarding caregiver issues.
Considering that we could not compare results with CAU
partners/caregivers, the impact on clinical effectiveness
for the partner/caregiver in PPEP4All-PDD should be
further investigated.

Strengths and limitations

This study furthers our knowledge regarding the clinical
effectiveness of psychiatric rehabilitation/self-manage-
ment for the complex population of patients with treat-
ment-resistant PDD and their partners/caregivers. In our
mixed-methods pragmatic RCT, we collected both quan-
titative and qualitative data from various perspectives
(PPEP4All-PDD/CAU patients, PPEP4AIl-PDD partners/
caregivers, and PPEP4All-PDD therapists). In addition,
treatment was provided in a naturalistic setting, reflect-
ing day-to-day clinical practice. This increases external
validity, thereby enhancing the generalizability of the
results to clinical practice. Moreover, our study has good
internal validity as is demonstrated by the successful ran-
domization of the treatment groups and the high treat-
ment adherence.

This study also has its limitations. First, the sample size
was smaller than we intended, and we had high attrition
at the final assessment (loss of 50% of participants). Our
sample size was calculated based on cost-effectiveness,
for which we aimed to include a total sample of 178 par-
ticipants with PDD [35]. Especially in the time of the
COVID-19 pandemic, there were some critical challenges
in terms of recruitment of this population, who, because
past unsuccessful treatment, may have become hopeless,
passive, and frustrated. Due to the risk of randomization,
which could result in disappointment/further frustration,
some patients refused research participation, and thera-
pists assessed whether treatment of patients at the end of
their treatment process could be ended without research
participation. Patients may also have refused participa-
tion due to fear of ending treatment. This resulted in a
smaller eligible sample pool, leaving us with patients
who had either milder depressive symptoms (and shorter
treatment periods) or more severe depressive symptoms
(with greater avoidance and anxiety). If CAU participants
dropped out or completed our study, they could receive
PPEP4All-PDD without further research participation if
they so desired.

Second, it is not clear how the COVID-19 pandemic
impacted the results of our study. The pandemic may
have negatively affected mental health [75], resulting in
poorer clinical outcomes regardless of treatment. Patients
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often continued usual treatment after completion of
PPEP4All-PDD, thus limiting the PPEP4All-PDD pro-
gram as a psychiatric rehabilitation program. Addition-
ally, a change in the (administration of) standard care in
mental health clinics during the pandemic may have also
affected our trial, possibly reducing generalizability to the
non-pandemic situation. We expected CAU patients to
receive mainly supportive non-protocolized/unspecific
sessions; the content of CAU was only partly confirmed
in our evaluation survey. The COVID-19 situation may
have played a major role in this finding, as patients may
have needed more care than usual, making it difficult to
generalize results to normal treatment procedures prior
to COVID-19. Finally, due to COVID-19 prevention reg-
ulations, we offered PPEP4All-PDD sessions via online
video calls. A few patients mentioned that they would
have preferred face-to-face sessions, however, possibly
due to the experience of loneliness [76].

Third, although we found high treatment protocol adher-
ence in PPEP4All-PDD therapists (>85%), this was only
measured with a checklist, which was completed by the
PPEP4AIll-PDD therapist. Audio or video recordings of the
treatment sessions were not logistically possible. Therefore,
while PPEP4All-PDD therapists confirmed they provided
the principal components of PPEP4All-PDD, there may
have been some differences in the delivery of the program.

Fourth, more PPEP4All-PDD than CAU participants
changed medication during our study. Explorative mixed-
model analyses, adjusted for medication changes, did not
change our previous non-adjusted results. However, a
limitation of these analyses is that each time point was
adjusted, as we did not have data regarding the specific
date of the medication change. We could only confirm
that the change did not take place during PPEP4All-PDD.

Conclusion

This study furthers our clinical knowledge regarding psy-
chiatric rehabilitation through self-management interven-
tions (such as PPEP4All-PDD) for a complex population
of patients with treatment-resistant PDD and their part-
ners/caregivers. Contrary to our hypotheses, we found
no evidence for superiority of PPEP4All-PDD over CAU
in terms of clinical effectiveness. There was also no sig-
nificant improvement in psychosocial burden for PPEP-
4All-PDD partners/caregivers after completion of the
program. Although 78% of patients recommended PPEP-
4All-PDD, there was no significant difference in treat-
ment satisfaction between PPEP4All-PDD and CAU.
Further clinical research on the PPEP4All-PDD program
is recommended, after further amending the program for
patients with PDD based on our qualitative suggestions.
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Potential improvements include offering PPEP4All-PDD
as a longer-term or online program, possibly earlier in the
treatment process.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513063-024-08033-9.

[ Additional file 1. Supplementary material. }

Acknowledgements

The authors gratefully acknowledge the contributions made by the participants
of this study and the participating Dutch mental healthcare providers (GGZ
Rivierduinen, Parnassia Group/PsyQ, GGZ Transparant, Psychiatry Department

of Maastricht University Medical Center, and Center for Psychology and Psycho-
therapy “De Lindehoeve”). We also thank the local coordinators, advisors, and
managers of the participating centers for their recruiting efforts. In addition, spe-
cial thanks are offered to the following persons within the LUMC who supported
this project: Gea Corton, Hanneke Blom, Irene van Vliet, Karin de Winter, Marian
Lucas, Marieke de Wit, Marjolein Schenk, Max de Leeuw, Maximilian Schenk,
Bregje Padding, Mirjam van der Hoorn, Nic van der Wee, Sander Muntz, Saskia
Engelander, and Wessel van Eeden. Finally, we thank all research assistants of this
project for their contribution to the quantitative and qualitative data collection.

Authors’ contributions

IVEC designed and supervised the study. ECS coordinated the study. ECS and
EG performed the data analysis. ECS drafted the manuscript. IVEC, EG, AvH,
and NGAK critically revised the manuscript. All authors read and approved the
final manuscript.

Funding

The PPEP4AIl Study was funded by the Doelmatigheidsonderzoek program

of the Netherlands Organisation for Health Research and Development
(ZonMw, grant number 843-002-709, Projectleader: |.V.E. Carlier) and by GGZ
Rivierduinen. These sponsors have not had any role in the conducted analyses,
writing the manuscript, and the decision to publish these results.

Availability of data and materials

Datasets generated and/or analyzed during the current study will be
pseudonymized and stored on an online Dutch meta-data catalogue called
the Data Archiving and networked Services (DANS, www.dans.knaw.nl),
according to the funding sponsor policy, with access limited to a designated
team within the Department of Psychiatry of the Leiden University Medical
Center. External researchers may get access to the final trial dataset from the
designated team on reasonable request. The (intellectual) property rights
with regard to the generated data will reside at the Leiden University Medical
Center. Anonymized results will be published in peer-reviewed journals and
presented in international conferences.

Declarations

Ethics approval and consent to participate

The study was approved by the Medical Ethical Committee (MEC) of the
Leiden University Medical Center (LUMC). All participants provided a written
informed consent form prior to participation.

Consent for publication
Not applicable.

Competing interests

Research support, relationships, and other Activities

Noélle Kamminga reports financial support was provided through her Dutch
company, PPEP4AIl Academy B.V. Noélle Kamminga is currently CEO and
owner of PPEP4All Academy B.V. She is also the founder/developer of the
PPEP4AIl program.

Patents and intellectual property

PPEP4AIl is registered at European Union Intellectual Property Office (EUIPO).

Page 14 of 16

Other (co-)authors
Other (co-)authors have no conflicts of interest to report.

Author details

'Department of Psychiatry, Leiden University Medical Center, PO. Box 9600,
Leiden 2300, RC, The Netherlands. 2Department of Psychiatry and Medical
Psychology, Maastricht University Medical Center, Maastricht, The Netherlands.
3Faculty of Health, Medicine and Life Sciences (MHeNs), Maastricht University,
Maastricht, The Netherlands.

Received: 21 September 2023 Accepted: 4 March 2024
Published online: 13 March 2024

References

1. Apa APA. Diagnostic and statistical manual of mental disorders, fifth edi-
tion (DSM-5). Washington, DC: American Psychiatric Publishing; 2013.

2. Bolton JM, Sareen J. Lifetime mood, anxiety, and drug use disorders are
common in the United States population. Evid Based Mental Health.
2006;9(4):113.

3. Ormel J, Petukhova M, Chatterji S, Aguilar-Gaxiola S, Alonso J, Anger-
meyer MC, et al. Disability and treatment of specific mental and physical
disorders across the world. Br J Psychiatry. 2008;192(5):368-75.

4. Schramm E, Klein DN, Elsaesser M, Furukawa TA, Domschke K. Review
of dysthymia and persistent depressive disorder: history, correlates, and
clinical implications. Lancet Psychiatry. 2020;7(9):801-12.

5. Cuijpers P, Huibers MJ, Furukawa TA. The need for research on treatments
of chronic depression. JAMA Psychiat. 2017;74:242-3.

6. Blanco C, Okuda M, Markowitz JC, Liu S-M, Grant BF, Hasin DS. The epide-
miology of chronic major depressive disorder and dysthymic disorder:
results from the National Epidemiologic Survey on Alcohol and Related
Conditions. J Clin Psychiatry. 2010;71(12):1645.

7. Trivedi MH, Rush AJ, Wisniewski SR, Nierenberg AA, Warden D, Ritz L,
et al. Evaluation of outcomes with citalopram for depression using
measurement-based care in STARD: implications for clinical practice. Am
J Psychiatry. 2006;163(1):28-40.

8. WangY, Bernanke J, Peterson BS, McGrath P, Stewart J, Chen Y, et al. The
association between antidepressant treatment and brain connectivity in
two double-blind, placebo-controlled clinical trials: a treatment mecha-
nism study. Lancet Psychiatry. 2019,6(8):667-74.

9. Kriston L, Wolff A, Westphal A, Holzel LP, Harter M. Efficacy and accept-
ability of acute treatments for persistent depressive disorder: a network
meta-analysis. Depress Anxiety. 2014;31(8):621-30.

10. Arnow BA, Constantino MJ. Effectiveness of psychotherapy and combina-
tion treatment for chronic depression. J Clin Psychol. 2003;59(8):893-905.

11. Berndt ER, Koran LM, Finkelstein SN, Gelenberg AJ, Kornstein SG, Miller
IM, et al. Lost human capital from early-onset chronic depression. Am J
Psychiatry. 2000;157(6):940-7.

12. Verduijn J, Verhoeven JE, Milaneschi Y, Schoevers RA, van Hemert AM,
Beekman ATF, et al. Reconsidering the prognosis of major depressive dis-
order across diagnostic boundaries: full recovery is the exception rather
than the rule. BMC medicine. 2017;15(1):215.

13. Emmelkamp J, Kooistra L, Van Oppen P, Van Schaik D, Hoogendoorn A,
Dekker J, et al. Long-term outcome of treatment for persistent depres-
sive disorder: a naturalistic follow-up study. Psychother Psychosom.
2020;89(1):54-5.

14. Rush A, Trivedi M, Wisniewski S, Nierenberg A, Stewart J, Warden D, et al.
Acute and longer-term outcomes in depressed outpatients requir-
ing one or several treatment steps: a STAR*D report. Am J Psychiatry.
2006;163(11):1905-17.

15. Solis EC, van Hemert AM, Carlier IVE, Wardenaar KJ, Schoevers RA,
Beekman ATF, et al. The 9-year clinical course of depressive and anxiety
disorders: New NESDA findings. J Affect Disord. 2021;295:1269-79.

16. Hellerstein DJ, Hunnicutt-Ferguson K, Stewart JW, McGrath PJ, Keller S,
Chen'Y. Do social functioning and symptoms improve with continuation
antidepressant treatment of persistent depressive disorder? An Observa-
tional Study. J Affect Disord. 2016,210:258-64.

17. AgostiV, Stewart JW, Quitkin FM. Life satisfaction and psychosocial func-
tioning in chronic depression: effect of acute treatment with antidepres-
sants. J Affect Disord. 1991,23(1):35-41.


https://doi.org/10.1186/s13063-024-08033-9
https://doi.org/10.1186/s13063-024-08033-9
http://www.dans.knaw.nl

Solis et al. Trials

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32

33.

34.

35.

36.

37.

(2024) 25:187

Coretti S, Rumi F, Cicchetti A. The social cost of major depression. A
systematic review. Rev Eur Stud. 2019;11(1):73.

Koekkoek B, Van Meijel B, Schene A, Hutschemaekers G. Clinical problems
in the long-term care of patients with chronic depression. J Adv Nurs.
2008;62(6):689-97.

Zoun MHH, Koekkoek BW, Sinnema H, Muntingh ADT, Balkom AJLMyv,
Schene AH, et al. Effectiveness and cost-effectiveness of a self-manage-
ment training for patients with chronic and treatment resistant anxiety or
depressive disorders: design of a multicenter randomized controlled trial.
BMC Psychiatry. 2016;16(1):216.

Spijker J, van Vliet IM, Meeuwissen JAC, van Balkom AJLM. Update of the
multidisciplinary guidelines for anxiety and depression. Tijdschr Psychiatr.
2010;52(10):715-8.

Jobst A, Brakemeier EL, Buchheim A, Caspar F, Cuijpers P, Ebmeier KP, et al.
European Psychiatric Association Guidance on psychotherapy in chronic
depression across Europe. Eur Psychiatry. 2016;33:18-36.

Karyotaki E, Smit Y, Beurs DP, Henningsen KH, Robays J, Huibers MJH, et al.
The long-term efficacy of acute-phase psychotherapy for depression: a
meta-analysis of randomized trials. Depress Anxiety. 2016;33(5):370-83.
Koekkoek BW, Quintus A, Tiemens B, van Boeijen C, Spijker J. Long-term
support by a social psychiatric nurse for anxiety and depression: is deviat-
ing from guidelines nonsense or necessity? [Langdurige begeleiding
door sociaal-psychiatrisch verpleegkundigen bij angst en depressie:

Is afwijken van de richtlijn onzin of noodzaak? Maandblad Geestelijke
Volksgezondheid. 2008;63:496-504.

Macht M, Gerlich C, Ellgring H, Schradi M, Rusifiol AB, Crespo M, et al.
Patient education in Parkinson's disease: formative evaluation of a stand-
ardized programme in seven European countries. Patient Educ Couns.
2007,65(2):245-52.

A'Campo LEI, Wekking EM, Spliethoff-Kamminga NGA, Stijnen T, Roos
RAC. Treatment effect modifiers for the patient education programme for
Parkinson's disease. Int J Clin Pract. 2012:66(1):77-83.

A'Campo LEI, Spliethoff-Kamminga NGA, Roos RAC. The patient educa-
tion program for Huntington'’s disease (PEP-HD). J Huntington's Dis.
2012;1(1):47-56.

A'Campo LEI, Spliethoff-Kamminga NGA, Roos RAC. A patient education
program to diminish depression and anxiety in chronic disease. 2012
2012-06-05. In: A patient and caregiver education program: in Parkin-
son’s disease, Huntington'’s disease, and other chronic diseases [Internet].
Leiden: LUMC. 151-68. Available from: http://hdl.handle.net/1887/19043.
A'Campo LEI, Wekking EM, Spliethoff-Kkamminga NGA, Le Cessie S, Roos
RAC. The benefits of a standardized patient education program for
patients with Parkinson’s disease and their caregivers. Parkinsonism Relat
Disord. 2010;16(2):89-95.

A'Campo LEI, Spliethoff-Kamminga NGA, Macht M, Roos RAC. Caregiver
education in Parkinson’s disease: formative evaluation of a standardized
program in seven European countries. Qual Life Res. 2010;19(1):55-64.
A'Campo LEI, Spliethoff-Kamminga NGA, Roos RAC. An evaluation of the
patient education programme for Parkinson’s disease in clinical practice.
Int J Clin Pract. 2011;65(11):1173-9.

Andela CD, Repping-Wuts H, Stikkelbroeck N, Pronk MC, Tiemensma
J,Hermus A, et al. Enhanced self-efficacy after a selfmanagement
programme in pituitary disease: a randomized controlled trial. Eur J
Endocrinol. 2017;177(1):59-72.

Henken T, Huibers MJH, Churchill R, Restifo KK, Roelofs JJ. Family therapy
for depression. Cochr Depression Anxiety Neurosis Group. 2007(3).
Shimodera S, Furukawa T, Mino Y, Shimazu K, Nishida A, Inoue S. Cost-
effectiveness of family psychoeducation to prevent relapse in major
depression: Results from a randomized controlled trial. BMC Psychiatry.
2012;12(1):40.

Solis EC, Carlier IVE, van der Wee NJA, van Hemert AM. The clinical and
cost-effectiveness of a self-management intervention for patients with
persistent depressive disorder and their partners/caregivers: study
protocol of a multicenter pragmatic randomized controlled trial. Trials.
2021;22:731.

Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated
guidelines for reporting parallel group randomized trials. Ann Intern Med.
2010;152(11):726-32.

LecrubierY, Sheehan DV, Weiller E, Amorim P, Bonora |, Harnett Sheehan
K, et al. The Mini International Neuropsychiatric Interview (MINI). A short

38.

39.

40.

41

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Page 150f 16

diagnostic structured interview: reliability and validity according to the
CIDI. Eur Psychiatry. 1997;12(5):224-31.

Sheehan DV, Lecrubier Y, Sheehan K, Amorim P, Janavs J, Weiller E, et al.
The Mini-International Neuropsychiatric Interview (MINI): the develop-
ment and validation of a structured diagnostic psychiatric interview for
DSM-IV and ICD-10. J Clin Psychiatry. 1998;59:22-33.

de Beurs E, Den Hollander-Gijsman M, van Rood Y, Giltay E, van
Noorden M, van Der Lem R, et al. Routine outcome monitoring in the
Netherlands: practical experiences with a web-based strategy for the
assessment of treatment outcome in clinical practice. Clin Psychol
Psychother. 2011;18(1):1-12.

Rush AJ, Gullion CM, Basco MR, Jarrett RB, Trivedi MH. The Inventory of
Depressive Symptomatology (IDS): psychometric properties. Psychol
Med. 1996;26(3):477-86.

Rush AJ, Carmody T, Reimitz PE. The Inventory of Depressive Symp-
tomatology (IDS): Clinician (IDS-C) and Self-Report (IDS-SR) ratings of
depressive symptoms. Int J Methods Psychiatr Res. 2000;9(2):45-59.
Trivedi MH, Rush AJ, Ibrahim HM, Carmody TJ, Biggs MM, Suppes T,

et al. The Inventory of Depressive Symptomatology, Clinician Rating
(IDS-C) and Self-Report (IDS-SR), and the Quick Inventory of Depressive
Symptomatology, Clinician Rating (QIDS-C) and Self-Report (QIDS-SR)
in public sector patients with mood disorders: a psychometric evalua-
tion. Psychol Med. 2004,34(1):73-82.

Nolen WA, Dingemans PMAJ. Meetinstrumenten bij stemmingss-
toornissen [Measuring instruments for mood disorders]. Tijdschr
Psychiatr. 2004;11:681-6.

Carlier IVE, Schulte-Van Maaren Y, Wardenaar K, Giltay E, Van Noorden
M, Vergeer P, et al. Development and validation of the 48-item Symp-
tom Questionnaire (SQ-48) in patients with depressive, anxiety and
somatoform disorders. Psychiatry Res. 2012;200(2-3):904-10.

Carlier IVE, Schulte-van Maaren Y, Wardenaar K, Giltay E, Van Noorden
M, Vergeer P, et al. Corrigendum to “Development and validation of
the 48-item symptom questionnaire (SQ-48) in patients with depres-
sive, anxiety and somatoform disorders” [Psychiatry Res. 200 (2012)
904-910]. Psychiatry Research. 2015;226(1):409-10.

Carlier IVE, Kovécs V, Noorden MS, Feltz-Cornelis C, Mooij N, Schulte-
Van Maaren YWM, et al. Evaluating the responsiveness to therapeutic
change with routine outcome monitoring: a comparison of the Symp-
tom Questionnaire-48 (SQ-48) with the Brief Symptom Inventory (BSI)
and the Outcome Questionnaire-45 (OQ-45. Clin Psychol Psychother.
2017;24(1):61-71.

Carlier IVE, van Eeden WA, de Jong K, Giltay EJ, van Noorden MS, van
Der Feltz-Cornelis C, et al. Testing for response shift in treatment
evaluation of change in self-reported psychopathology amongst
secondary psychiatric care outpatients. Int J Methods Psych Res.
2019;28(3):e1785--e. https://doi.org/10.1002/mpr.1785.

Leontjevas R, de Beek WO, Lataster J, Jacobs N. Resilience to affective
disorders: a comparative validation of two resilience scales. J Affect
Disord. 2014;168:262-8.

Smith B, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The brief
resilience scale: assessing the ability to bounce back. Int J Behav Med.
2008;15(3):194-200.

Smith BW, Epstein EM, Oritz JA, Christopher P, Tooley EM. The founda-
tions of resilience: what are the critical resources for bouncing back
from stress? Resilience in children, adolescents, and adults. New York:
Springer; 2013. p. 167-87.

Spinhoven P, Elzinga BM, Giltay E, Penninx BWJH. Anxious or Depressed
and Still Happy? PLoS One. 2015;10(10):e0139912. https://doi.org/10.
1371/journal.pone.0139912.

Abdel-Khalek A. Measuring happiness with a single-item scale. Soc
Behav Pers. 2006;34(2):139-49.

Veenhoven R, Ehrhardt J. The cross-national pattern of happiness: test
of predictions implied in three theories of happiness. Int Interdiscipl J
Qual- Life Measure. 1995;34(1):33-68.

Eligring H, Seiler S, Perleth B, Frings W, Gasser T, Oertel W. Psychosocial
aspects of Parkinson’s disease. Neurology. 1993;43(12 Suppl 6):541-4.
Spliethoff-Kamminga NGA, Zwinderman AH, Springer MP, Roos RAC.
Psychosocial problems in Parkinson'’s disease: evaluation of a disease-
specific questionnaire. Mov Disord. 2003;18(5):503-9.


http://hdl.handle.net/1887/19043
https://doi.org/10.1002/mpr.1785
https://doi.org/10.1371/journal.pone.0139912
https://doi.org/10.1371/journal.pone.0139912

Solis et al. Trials (2024) 25:187

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Spliethoff-Kamminga NGA, Zwinderman A, Springer M, Roos R. A
disease-specific psychosocial questionnaire for Parkinson’s disease
caregivers. J Neurol. 2003;250(10):1162-8.

Ortelli P Maestri R, Zarucchi M, Cian V, Urso E, Giacomello F, et al. Italian
validation of the Belastungsfragebogen Parkinson kuzversion (BELA-
P-k): a disease-specific questionnaire for evaluation of the subjective
perception of quality of life in Parkinson’s disease. J Clin Move Disord.
2017;4(12):1-6.

Kamminga NGA. PPEP4AII: Zelfmanagementprogramma voor chronisch
zieken en hun partner- Patientenwerkboek [Self-management program
for persons with chronic diseases and their caregivers - Patient work-
book]. Amsterdam: Boom; 2013.

Kamminga NGA. PPEP4AII: Zelfmanagementprogramma voor chronisch
zieken en hun partner- Partnerwerkboek [Self-management program for
persons with chronic diseases and their caregivers - Partner workbook].
Amsterdam: Boom; 2013.

Spliethoff-Kamminga NGA, Bustraan J. PPEP4AIl: Zelfmanagementpro-
gramma voor chronisch zieken en hun partner- Hulpverlenershandlei-
ding [Self-management program for persons with chronic diseases and
their caregivers - Health Practicioner Manual]. Amsterdam: Boom; 2014.
Longitudinal TJ, Analysis D. A comparison between generalized
estimating equations and random coefficient analysis. Eur J Epidemiol.
2004;19(8):769-76.

Taylor SJ, Carnes D, Homer K, Pincus T, Kahan BC, Hounsome N, et al.
Improving the self-management of chronic pain: coping with persistent
pain, effectiveness research in self-management (COPERS). 2016.
Moberg C, Niles A, Beermann D. Guided self-help works: randomized
waitlist controlled trial of Pacifica, a mobile app integrating cognitive
behavioral therapy and mindfulness for stress, anxiety, and depression. J
Med Internet Res. 2019;21(6):e12556-e.

Oehler C, Gorges F, Rogalla M, Rummel-Kluge C, Hegerl U. Efficacy of

a guided web-based self-management intervention for depression or
dysthymia: randomized controlled trial with a 12-month follow-up using
an active control condition. J Med Internet Res. 2020;22(7):e15361-e.
Hunkeler EM, Hargreaves WA, Fireman B, Terdiman J, Meresman JF, Porter-
field Y, et al. A web-delivered care management and patient self-manage-
ment program for recurrent depression: a randomized trial. Psychiatr Serv.
2012,63(11):1063-71.

Hunkeler E, Hargreaves W, Fireman B, Porterfield Y, Simon G. B1-4: eCare
for Moods (TM), a patient-centered, web-delivered self-management
and care management program for recurrent depression: results from
randomized trial. Clin Med Res. 2014;12(1-2):93-4.

Ludman EJ, Simon GE, Grothaus LC, Richards JE, Whiteside U, Stewart

C. Organized self-management support services for chronic depressive
symptoms: a randomized controlled trial. Psychiatr Serv. 2016,67:29-36.
Cook JA, Copeland ME, Jonikas JA, Hamilton MM, Razzano LA, Grey DD,
et al. Results of a randomized controlled trial of mental illness self-
management using wellness recovery action planning. Schizophr Bull.
2012,38(4):881-91.

Morriss R, Kaylor-Hughes C, Rawsthorne M, Coulson N, Simpson S, Guo
B, et al. A direct-to-public peer support program (big white wall) versus
web-based information to aid the self-management of depression and
anxiety: results and challenges of an automated randomized controlled
trial. ) Med Internet Res. 2021;23(4):e23487-e.

Yun MR, Song M, Jung K-H, Yu BJ, Lee KJ. The effects of mind subtraction
meditation on breast cancer survivors' psychological and spiritual well-
being and sleep quality: a randomized controlled trial in South Korea.
Cancer Nurs. 2017;40(5):377-85.

Zoun MHH, Koekkoek BW, Sinnema H, van der Feltz-Cornelis CM, van
Balkom AJLM, Schene AH, et al. Effectiveness of a self-management train-
ing for patients with chronic and treatment resistant anxiety or depres-
sive disorders on quality of life, symptoms, and empowerment: results of
a randomized controlled trial. BMC Psychiatry. 2019;19:46.

Ben-Zeev D, Razzano LA, Pashka NJ, Levin CE. Cost of mHealth versus
clinic-based care for serious mental illness: same effects, half the price
tag. Psych Serv (Washington, DC). 2021;72:448-51.

Verbeek JGE, Atema V, Mewes JC, van Leeuwen M, Oldenburg HSA, van
Beurden M, et al. Cost-utility, cost-effectiveness, and budget impact of
Internet-based cognitive behavioral therapy for breast cancer survivors
with treatment-induced menopausal symptoms. Breast Cancer Res Treat.
2019;178(3):573-85.

Page 16 of 16

74. van Leunen S, Barendregt D, Aardoom J, de Graaf C, Oosterheert J,
Bischoff E, et al. NeLL valideert e-Health die echt werkt. ICT&Health.
2019;3:58-61.

75. Bartoszek A, Walkowiak D, Bartoszek A, Kardas G. Mental well-being
(depression, loneliness, insomnia, daily life fatigue) during COVID-19
related home-confinement-a study from Poland. Int J Environ Res Public
Health. 2020;17(20):7417.

76. Erzen E, Cikrikci O. The effect of loneliness on depression: a meta-analysis.
Int J Soc Psychiatry. 2018,64(5):427-35.

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



	The clinical effectiveness of a self-management intervention for patients with persistent depressive disorder and their partnerscaregivers: results from a multicenter, pragmatic randomized controlled trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 
	Trial registration 

	Introduction
	Methods
	Study design
	Measures
	Depressive symptoms
	General psychopathology
	Mental resilience
	Well-beinghappiness
	Psychosocial burden
	Treatment received (posttreatment)
	Treatment satisfaction (posttreatment)

	Self-management intervention (PPEP4All-PDD, nine weekly sessions)
	Care as usual (CAU)
	Data analysis

	Results
	Participant flow and descriptive statistics
	Treatment received
	Mixed model analyses
	Subgroup analyses
	Treatment satisfaction
	PPEP4All-PDD treatment feedback

	Discussion
	Main findings
	Comparison to other studies
	Study implications and future research
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


