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Abstract

Objectives

The aim of this review is to establish the effectiveness of psychological relapse prevention

interventions, as stand-alone interventions and in combination with maintenance antide-

pressant treatment (M-ADM) or antidepressant medication (ADM) discontinuation for

patients with remitted anxiety disorders or major depressive disorders (MDD).

Methods

A systematic review and a meta-analysis were conducted. A literature search was con-

ducted in PubMed, PsycINFO and Embase for randomised controlled trials (RCTs) compar-

ing psychological relapse prevention interventions to treatment as usual (TAU), with the

proportion of relapse/recurrence and/or time to relapse/recurrence as outcome measure.

Results

Thirty-six RCTs were included. During a 24-month period, psychological interventions signif-

icantly reduced risk of relapse/recurrence for patients with remitted MDD (RR 0.76, 95% CI:

0.68–0.86, p<0.001). This effect persisted with longer follow-up periods, although these

results were less robust. Also, psychological interventions combined with M-ADM signifi-

cantly reduced relapse during a 24-month period (RR 0.76, 95% CI: 0.62–0.94, p = 0.010),

but this effect was not significant for longer follow-up periods. No meta-analysis could be

performed on relapse prevention in anxiety disorders, as only two studies focused on

relapse prevention in anxiety disorders.
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Conclusions

In patients with remitted MDD, psychological relapse prevention interventions substantially

reduce risk of relapse/recurrence. It is recommended to offer these interventions to remitted

MDD patients. Studies on anxiety disorders are needed.

Systematic review registration number

PROSPERO 2018: CRD42018103142.

Introduction

Anxiety and depressive disorders are a major public health issue, affecting approximately 615

million people worldwide [1]. Comorbidity among these categories of disorders is high [2],

transitions between anxiety and depression are frequent [3–5], these disorders impact upon

each other [6–8], and both belong to the internalizing disorders sharing multiple etiological

factors and psychopathological processes [9]. In recent decades, many treatments for anxiety

and depression in the acute phase have proven effective [10, 11]. However, relapse is common

in these patients [12, 13], even for those who have adequately responded to treatment in the

acute phase. The term ‘relapse’ is used to refer to both relapse and recurrence, as these terms

are often used interchangeably [14], indicating a return to full symptoms and meeting the cri-

teria for anxiety disorder or MDD following remission or recovery [15]. Although a distinction

between relapse and recurrence is described in the literature [15, 16], it appears most studies

do not distinguish between the two [17]. Clarke et al. [18] suggest that this might be a result of

a limited dissemination of these terms, although it might also be due to the fact that a distinc-

tion between the terms is not supported by evidence from intervention trials [19]. A large vari-

ation of relapse rates are reported, depending on definitions of relapse, populations, follow-up

periods and the type of studies. In anxiety disorders, after remission, 14–58% of patients expe-

rienced a relapse [5, 8, 12, 20, 21], with similar relapse rates for subtypes of anxiety disorders

[5]. Likewise, with regard to major depressive disorder (MDD), 18–77% of patients experi-

enced a relapse [22–28].

Although characteristics such as having residual symptoms, prior episodes and childhood

maltreatment [17] are known to increase relapse risks, mechanisms underlying relapse are still

poorly understood. Most common explanations for the high relapse risk in anxiety disorders

and MDD are based on two hypotheses: 1) some individuals have a greater premorbid vulnera-

bility than others (for example due to childhood maltreatment), or b) the ‘scarring-hypothesis’,

which suggests that each depressive episodes leaves residual effects that increase vulnerability

for the next episode [29], caused by biological factors, cognitive factors and stress-related fac-

tors. Although some evidence based interventions seem to affect mechanisms underlying

change and hence potentially change the risk of relapse [30], not all effective treatments in the

acute phase guarantee a good prognosis over time in all patients. This suggests that relapse pre-

vention might be beneficial for remitted patients to remain stable over time.

Guidelines for anxiety disorders and MDD generally recommend two strategies for pre-

venting relapse after remission has been achieved: 1) continuation of antidepressant medica-

tion (ADM), and/or 2) psychological relapse prevention interventions [31–34]. Continuation

of ADM after treatment in the acute phase reduces relapse rates [35–37]. Meta-analyses indi-

cate that, when ADM is continued after the initial response to ADM, 16–18% of patients with
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remission from an anxiety or depressive disorder experienced relapse, while 36–41% of these

patients relapsed if ADM was discontinued [35, 36].

However, psychological relapse prevention interventions might be a better treatment

option for some patients than maintenance ADM (M-ADM) for several reasons. First, patients

who experience serious adverse effects of M-ADM (e.g. sexual dysfunction, dry mouth) [38]

might be reluctant to adhere to ADM during asymptomatic periods [39]. Indeed, non-adher-

ence to ADM is common among remitted patients [40]. Second, patients might also prefer

psychological interventions over M-ADM for relapse prevention. Although there are no stud-

ies to support this assumption in remitted patients, it is well known that patients engaging in

acute treatment have a strong preference for psychological treatment over pharmacological

treatment [41]. The frequent occurrence of discontinuation symptoms and relapse after dis-

continuation [42, 43] might play a part in this preference. This is in line with our clinical expe-

rience. A third reason, as reported in one meta-analysis, is that psychological interventions

were more successful than ADM in preventing relapse, as patients receiving psychological

interventions had 17% less risk of relapse than patients receiving M-ADM [44]. Therefore, psy-

chological interventions are important in the prevention of relapse.

Meta-analyses focusing on psychological relapse prevention interventions for depressive

disorders indicate that these interventions are effective in preventing relapse, with reductions

of 22–50% in relapse [18, 44–48]. Most of the studies included focused on cognitive beha-

vioural therapy (CBT), cognitive therapy (CT) and mindfulness-based cognitive therapy

(MBCT). Meta-analyses conducted by Biesheuvel-Leliefeld et al. [44] and by Clarke et al. [18]

also included studies on interpersonal therapy (IPT). To date, no systematic reviews and/or

meta-analyses are available with regard to psychological interventions for preventing relapse

in patients with remitted anxiety disorders. This is remarkable, given the high prevalence of

anxiety disorders, particularly in light of the fact that relapse is prevalent in both anxiety disor-

ders and MDD [8].

Previous meta-analyses contain very little information about the effectiveness of adding

psychological interventions to M-ADM or the discontinuation of ADM, even though this

approach could be promising for preventing relapse [49, 50]. Although meta-analyses have

reported results of studies allowing the use of M-ADM, only one meta-analysis studied the

effect of adding psychological interventions to ADM, and found that this significantly reduces

relapse risks when compared to ADM only [50]. To our knowledge, there are no studies in

depression directly comparing the addition of psychological interventions to discontinuation

of ADM versus discontinuation alone. Furthermore, existing meta-analyses report on only a

limited follow-up duration of 24 months, while studies with longer follow-up durations are

becoming increasingly available. Moreover, no meta-analyses have been performed with

regard to the effectiveness of psychological relapse prevention interventions for patients with

remitted anxiety disorders. For clinical practice, it is also important to know whether the tim-

ing and type of interventions are associated with relapse risks. For example, it has not been

consistently examined and reported whether relapse prevention interventions are more effec-

tive for patients who have received other interventions prior to the relapse prevention inter-

vention [18, 44, 48]. Additional insight into influencing factors could provide

recommendations for clinical practice.

The current systematic review and meta-analysis is intended to update current research,

leading to more robust estimates of the effects of psychological interventions for preventing

relapse. Besides, this study is intended to extend previous research by 1) including studies

regarding the prevention of anxiety disorders, 2) including studies with longer follow-up dura-

tions, 3) studying the effects of adding psychological interventions to maintenance ADM or

discontinuation of ADM, as most remitted patients are using ADM or discontinue their
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medication, and 4) performing subgroup analyses on timing and type of interventions. Fur-

thermore, current gaps in research will be identified and these could serve as research agenda

for future research. In short, the aim of this systematic review and meta-analysis is to examine

the effectiveness of psychological relapse prevention interventions, as compared to treatment

as usual (TAU), for patients with remitted anxiety disorders or MDD.

Methods

Design

To examine the effectiveness of psychological interventions, we conducted a systematic review

and meta-analysis. We also performed subgroup-analyses and meta-regression analyses to

investigate whether the timing and type of interventions were associated with risk of relapse.

The study was conducted and reported according to the Preferred Reporting Items for System-

atic Reviews and Meta-Analyses (PRISMA) statement [51]. The protocol for this systematic

review and meta-analysis was registered in PROSPERO with the number CRD42018103142

(https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42018103142).

Literature search

We searched PubMed, PsycINFO and Embase (from inception to July 2021) for randomised

controlled trials (RCTs) including patients with a remitted anxiety disorder or MDD who had

received a psychological intervention to prevent relapse, comparing this intervention to TAU,

and reporting on relapse rate and/or time to relapse. A certified librarian (CP) and EKB per-

formed the search using the following search terms: depressive disorder, anxiety disorder, psy-

chotherapy, relapse/recurrence, and randomised controlled trials (RCTs). Terms were adapted

for each database, and no limits or filters were applied (see S1 File). Only published articles

written in English or Dutch were included. In addition, we searched reference lists of relevant

articles for additional studies.

The following inclusion criteria were applied: a) a randomised controlled trial (RCT), b)

examining adult patients (18 years and older) with a prior anxiety disorder and/or MDD, c)

who were in remission at randomisation, d) receiving a psychological intervention with the

aim of preventing relapse, e) compared with TAU, and f) with relapse rates and/or time to

relapse as outcome.

For ‘remission’, ‘relapse’ and ‘recurrence’, we used the definitions applied in the original

articles. No time limits were applied with regard to when patients had experienced their prior

anxiety disorders and/or MDD.

All follow-up durations were allowed. We considered psychological relapse prevention

interventions as stand-alone treatments, as well as psychological relapse prevention interven-

tions combined with M-ADM or with discontinuation of ADM. Psychological relapse preven-

tion interventions as stand-alone treatments were compared to TAU. TAU was considered as

treatment that patients would normally receive, and could consist of no treatment at all; evalu-

ation only; monitoring; non-specific support; or any other treatment that was not specifically

aimed at relapse prevention. Therefore, studies in which two psychological interventions

aimed at preventing relapse were compared to each other were excluded. Because maintenance

treatment with antidepressants in itself reduces the risk of relapse, and because discontinua-

tion of antidepressants in itself increases such risks, studies in which a psychological relapse

prevention intervention was given in combination with one of these treatment strategies were

considered separately. When examining the effect of psychological relapse prevention inter-

ventions in combination with M-ADM, the control group also consisted of M-ADM. Likewise,

when psychological prevention interventions were given in combination with discontinuation
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of ADM, the control group also consisted of discontinuation of ADM. An overview of inter-

ventions and controls is provided in Table 1. Stepped care studies were excluded, because not

all patients in one condition received the same treatment.

The screening of titles and abstracts was performed by three researchers: EKB screened all

of the records, with WS and JG each screening half of the records. The computer programme

‘Rayyan’ was used to facilitate this process [52]. After the initial screening, the full-text screen-

ing was also performed by three researchers: EKB screened all of the records, with WS and JG

each assessing half of the records. Few disagreements occurred and these were resolved by con-

sensus-based discussion until consensus was reached.

Data extraction

Data were extracted using a template based on the Cochrane Data Extraction and Assessment

Template [53]. The following data were extracted: 1) participant characteristics (including age,

gender, number of previous episodes required for inclusion in the study, number of participants),

2) study characteristics (including study setting, definition of remission, definition of relapse,

relapse rates, duration of follow-up) and 3) intervention and comparison characteristics (includ-

ing type and duration of intervention). Each of the three researchers independently extracted the

data from the articles using this template. These sheets were subsequently compared to check the

extracted data. In the event of uncertainties about the data, the authors of the original articles

were contacted to provide clarification. Remaining disagreements were resolved by discussion

with NB until consensus was reached. When relapse rates were not provided in the article, they

were computed based on the number of relapses and the total number of patients in each group.

Quality assessment

We used the Cochrane Collaboration’s tool for assessing risk of bias in order to assess the qual-

ity of the studies [54]. For each study, the risk of bias was assessed for the domains ‘random

sequence generation’, ‘allocation concealment’, ‘blinding of outcome assessment’, ‘incomplete

outcome data’, ‘selective reporting’ and ‘other bias’, with a low, high or unclear risk. This task

was performed by two researchers (EKB and WS). Disagreements were resolved by discussion

until consensus was reached.

Meta-analysis

We aimed to establish the effectiveness of psychological relapse prevention interventions in

anxiety disorders and MDD, planning separate analyses to synthesise studies including

Table 1. Overview of comparisons of interventions and control groups, for anxiety and depression studies with

different follow-up durations.

Intervention Control

Psychological interventions Treatment as usual

Psychological interventions + M-ADM M-ADM

Psychological interventions + discontinuation of ADM Treatment as usual + discontinuation of ADM

Note: psychological interventions = cognitive behavioural therapy (CBT), cognitive therapy (CT), preventive

cognitive therapy (PCT), internet-based CBT, continuation cognitive therapy (C-CT), maintenance cognitive

behavioural therapy (M-CBT), mobile cognitive therapy, mindfulness-based cognitive therapy (MBCT),

interpersonal psychotherapy (IPT), (cognitive) psychoeducation ((C)PE) with therapeutic components, cognitive-

behavioural analysis system of psychotherapy (CBASP); M-ADM = maintenance antidepressant medication;

treatment as usual = no treatment, evaluation only, monitoring, non-specific support.

https://doi.org/10.1371/journal.pone.0272200.t001
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patients with anxiety disorders and MDD and distinguishing three intervention groups—psy-

chological interventions a) as stand-alone treatments, b) in combination with M-ADM and c)

in combination with ADM discontinuation—along with their control counterparts (i.e. TAU,

M-ADM, discontinuation of ADM). The primary outcome measures planned were proportion

of relapse and time to relapse. Separate analyses were planned for studies with a follow-up

period of<24 months and >24 months. When multiple follow-up points were available <24

months, the follow-up point closest to 24 months was selected. In studies with a follow-up

>24, the longest available follow-up point was chosen. Meta-analysis was used to synthesise

the findings. In cases where there was a paucity of data, no meta-analysis could be performed.

This was the case for anxiety disorders as only two studies were found regarding the effective-

ness of psychological interventions for the prevention of relapse of anxiety disorders [55, 56],

and for studies in which ADM was discontinued, that additionally had different follow-up

durations. For anxiety disorders and studies in which ADM was discontinued, qualitative

description of the data was provided instead. Furthermore, time to relapse was often not

reported. Even when it was reported, there was too much variation in the presentation of the

results to allow for summarisation. The effect of interventions on time to relapse was therefore

not analysed.

Meta-analysis measured effect sizes measured as risk ratios for relapse. Risk ratios with 95%

confidence intervals were chosen, as they are more conservative than odds ratios are [57], and

they can be easily compared with other systematic reviews [18, 44–46]. Effect sizes were based

on intention-to-treat (ITT) data. A p value of< 0.05 was considered as statistically significant.

The studies included differed according to various aspects, including type of disorder, inter-

ventions and demographic variables. Heterogeneity was therefore assumed. For this reason, a

random effects model was used for the meta-analysis of the studies. Heterogeneity was

explored using the Q-value and the I2 statistic. A significant Q-value (p< 0.05) indicates evi-

dence of heterogeneity [58]. The I2 statistic is the ‘percentage of total variation across studies

that is due to heterogeneity rather than chance’. It can range from 0% to 100%, and can

roughly be interpreted as follows: 0–40% might not be of importance, 30–60% may be consid-

ered as moderate heterogeneity, 50–90% may represent substantial heterogeneity and>75%

may reflect considerable heterogeneity [59].

Separate analyses were planned to synthesise studies including patients with anxiety disor-

ders and MDD. Studies that allowed medication use were included in the main analysis, and

the impact of including these studies was assessed using a sensitivity analysis. Studies in which

medication use was not allowed were subjected to separate meta-analysis, and these results

were compared to those of the main analysis.

Studies with two intervention groups and two control groups were analysed separately. For

studies with two eligible interventions and one control group, the control group was split in

half for the purpose of analysis, as proposed by Higgins et al. [59].

When possible, subgroup analyses were a priori defined and performed with regard to

whether patients had received any intervention (psychological or pharmacological) prior to

the relapse prevention intervention (yes/no), type of intervention (e.g. MBCT and CBT), set-

ting (community, primary care, specialised care) and mode of delivery (online/face-to-face,

guided/unguided). Meta-regression analyses were also a priori defined and performed to

estimate the influence of the number of earlier episodes required for inclusion in the study

and the duration of the interventions (in weeks) on the outcomes of the study. All subgroup

analyses and meta-regression analyses were performed on the studies included in the main

analysis.

The software package Comprehensive Meta-Analysis version 3.0 was used for analyses [60].
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Results

The titles and abstracts of 5,004 records were screened, after removing 3,168 duplicates. Of

these records, 103 were assessed as full-text, 36 studies (40 comparisons) were included in the

qualitative synthesis and 35 comparisons were included in the quantitative synthesis (Fig 1).

No additional studies were found by searching the reference lists of relevant articles. Of the 40

Fig 1. PRISMA flow diagram of the studies included.

https://doi.org/10.1371/journal.pone.0272200.g001
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included comparisons, two (5%) comparisons were found regarding the effectiveness of psy-

chological interventions for the prevention of relapse of anxiety disorders, 21 (53%) compari-

sons regarding the psychological interventions for depression with a maximum follow-up of

24 months, and 5 (13%) on depression with a follow-up > 24 months. Further, 6 (15%) com-

parisons were found on the effectiveness of psychological interventions and M-ADM < 24

months, and 3 (8%) comparisons with> 24 months follow-up). Three comparisons (8%)

examined psychological relapse prevention plus antidepressant discontinuation versus TAU

plus antidepressant discontinuation. Given that different studies had different durations of fol-

low-up, we conducted separate analyses of studies with a follow-up duration up to and includ-

ing 24 months and those with a follow-up duration of more than 24 months. This made it

possible to include multiple papers about the same study with different follow-up durations

(e.g. one up to and including 24 months and one of more than 24 months). For the main anal-

ysis, a follow-up duration up to and including 24 months was chosen with TAU as the control

group.

Characteristics of the studies

The characteristics of the studies are presented in S2 File. The studies were published between

1990 and 2020. Sample sizes for the 36 studies (40 comparisons) that were included in the

meta-analyses ranged from 14 to 460. In all, the studies concerned 3,729 unique patients, with

1,949 in the intervention groups and 1,780 in the control groups. Sixteen of the studies were

conducted in specialised care. Seventeen studies evaluated some variant of cognitive beha-

vioural therapy, according to the description of the original articles: cognitive behavioural

therapy (CBT) (number of studies [k] = 4), cognitive therapy (CT) (k = 4), preventive cognitive

therapy (PCT) (k = 3), internet-based CBT (k = 2), continuation cognitive therapy (C-CT)

(k = 2), maintenance cognitive behavioural therapy (M-CBT) (k = 1) and mobile cognitive

therapy (k = 1). Eleven trials evaluated mindfulness-based cognitive therapy (MBCT), five tri-

als evaluated interpersonal psychotherapy (IPT), two trials evaluated (cognitive) psychoeduca-

tion ((C)PE) with therapeutic components and one trial evaluated cognitive-behavioural

analysis system of psychotherapy (CBASP). The duration of the interventions ranged from 6

to 156 weeks, and the duration of follow-up ranged from 6 to 66 months. Sixteen comparisons

offered face-to-face contacts in group format, 23 in individual format (of which 5 internet-

based or self-help) and 1 individual or group. Almost all (35) interventions were standardized,

followed a strict protocol, and most studies offered around 10 sessions. The mean number of

episodes required for study entry was 2. In addition, most of the studies included in our meta-

analysis had a follow-up duration up to and including 24 months (k = 27).

Three studies [61–63] had two intervention groups and two control groups. One study had

two intervention groups and one control group [64]. The total number of comparisons is

therefore 26 for stand-alone psychological interventions and 9 for M-ADM combined with a

psychological relapse prevention intervention, as compared to M-ADM only. Several studies

had multiple follow-up points, varying from 26 to 66 months [65–72].

Risk of bias appraisal

The risk-of-bias assessment for each study is summarised in S3 File. Risk of bias was generally

low on the domains ‘random sequence generation’ (68% low risk of bias), ‘allocation conceal-

ment’ (58% low risk of bias), ‘blinding of outcome assessment’ (70% low risk of bias) and

‘incomplete outcome data’ (60% low risk of bias). As it was not possible to conceal psychologi-

cal interventions from participants and personnel, all studies had a high risk of performance

bias, and this is therefore not reported in S3 File. Most studies had an unclear risk of selective
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reporting bias, as many studies were not registered, study protocols were missing or pre-speci-

fied primary outcome measures were not reported. The risk of other bias was heterogeneous:

17 studies had a low risk of other bias, 9 had a high risk (e.g. due to specific problems men-

tioned by the authors, flaws in design, the absence of structured interviews or small sample)

and 10 studies had an unclear risk of other bias.

Studies on anxiety disorders

Our literature search revealed two papers on the prevention of relapse in patients with remit-

ted anxiety disorders. White et al. [56] compared M-CBT to assessment only, and included

only patients for whom anxiolytic medication had already been discontinued. Patients in the

M-CBT group had significantly lower relapse rates (5.2%) compared to those in the assess-

ment-only group (18.4%) at 21-month follow-up.

Scholten et al. [55] compared a CBT intervention plus discontinuation of ADM with dis-

continuation of ADM alone. They found no significant difference in relapse rates between

patients in the intervention group and those in the control group (67% vs. 65%).

Studies on depressive disorders

Psychological interventions versus treatment as usual. Main analysis:�24 months. Data

were available for 21 comparisons with a follow-up duration up to and including 24 months

(Fig 2). These studies had an average follow-up duration of 16.2 months, with a range of 8 to

24 months. In all, 2,715 patients were included in this analysis. The summary risk ratio of

relapse was 0.76 (95% CI: 0.68–0.86, p<0.001, I2 = 25.312) for patients in the psychological

intervention group versus TAU, indicating that risk of relapse was reduced by 24% for patients

who received psychological relapse prevention interventions, as compared to those who

received TAU. For patients in the intervention group, the summary relapse prevalence was

Fig 2. Meta-analysis of psychological interventions vs. TAU, up to and including 24 months. Note. CI = confidence

interval; CPE = cognitive psychoeducation.

https://doi.org/10.1371/journal.pone.0272200.g002
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34.7% (95% CI: 28.0% - 41.9%), while for patients in the TAU group the summary relapse

prevalence was 47.2% (95% CI: 40.0% - 54.6%). The Duval and Tweedie trim-and-fill proce-

dure indicated a slight change in the RR after adjustment (summary adjusted risk ratio 0.80,

95% CI: 0.70–0.92), with four imputed studies.

Several of the studies (n = 15) included in this meta-analysis allowed the use of ADM dur-

ing the intervention [61, 62, 64, 65, 67, 71, 73–81], while other studies did not [82–86]. A sensi-

tivity analysis with only studies in which medication was not allowed (number of

comparisons = 5) revealed a risk ratio of 0.67 (95% CI: 0.50–0.90, p = 0.007). These results did

not significantly differ from studies in which medication use was allowed.

Subgroup analyses. Differences in whether patients had received an intervention (psycho-

logical or pharmacological) prior to the relapse prevention intervention (yes/no) and type of

intervention (CBT/MBCT) did not significantly affect the risk of relapse. IPT was not included

in the subgroup analysis for type of intervention, as only one study was available with results

up to and including 24 months [62]. Of note, this study showed no significant difference

between the intervention and the control group. Planned subgroup analyses on setting and

mode of delivery could not be performed, as there was either not enough or too much varia-

tion in the data. The subgroup analyses can be found in S4 File.

Meta-regression analyses. There was no statistically significant relationship between the

number of previous episodes required for inclusion in the study and the outcome (B = 0.02,

95% CI: -0.14 to 0.19, p = 0.77). The influence of the duration of interventions was also not

related to the outcome (B = 0.003, 95% CI: -0.003 to 0.007, p = 0.34).

>24 months. Five studies were included in the meta-analysis for studies with a follow-up

duration of more than 24 months, with a total of 588 patients. Three studies in this meta-analy-

sis were follow-ups to studies that were included in the main analysis [66, 68, 72]. The average

follow-up period in this group was more than 3 years (38.6 months, range 26 to 66 months).

The risk ratio of relapse in these studies was 0.78 (95% CI: 0.62–0.98, p = 0.036) for patients in

the psychological intervention group versus TAU, indicating that risk of relapse was reduced

by 22% for patients who received psychological relapse prevention interventions, as compared

to those who received TAU. For patients in the intervention group, the summary relapse prev-

alence was 49.6% (95% CI: 29.6% - 69.8%), while for patients in the TAU group the summary

relapse prevalence was 70.0% (95% CI: 51.8% - 83.6%). This effect is similar to the effect up to

and including 24 months, but with greater heterogeneity (Q-value = 10.325, df = 4, p = 0.035,

I2 = 61.261). These findings therefore suggest that the preventive effect persists over time.

Psychological interventions plus M-ADM versus M-ADM. �24 months. In the meta-

analysis of studies with a follow-up duration up to and including 24 months, which compared

psychological relapse prevention interventions plus M-ADM to M-ADM only, six studies were

included, with a total of 651 patients. The average follow-up in this group was 17.3 months,

with a range of 6 to 24 months. When comparing psychological interventions plus M-ADM

with M-ADM only, the risk ratio of relapse for these studies is 0.76 (95% CI: 0.62–0.94,

p = 0.010, I2<0.001), indicating that risk of relapse was reduced by 24% for patients who

received psychological relapse prevention interventions, as compared to those who received

TAU. For patients in the intervention plus M-ADM group, the summary relapse prevalence

was 26.9% (95% CI: 16.4% - 40.8%), while for patients in the M-ADM only group the summary

relapse prevalence was 31.9% (95% CI: 18.5% - 49.2%). The addition of psychological interven-

tions to M-ADM appears to be effective in preventing relapse.

>24 months. Three studies with a follow-up period of more than 24 months compared psy-

chological interventions plus M-ADM to M-ADM only, with a total of 264 patients. Of these

three studies, one was a follow-up to another study that was included in the meta-analysis up

to and including 24 months [70]. The average follow-up in this group was more than 4 years
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(52.2 months, range of 36 to 63 months). The risk ratio of relapse for these studies is 0.87 (95%

CI: 0.62–1.21, p = 0.396), indicating a reduction of 13% for patients receiving psychological

relapse prevention. For patients in the intervention plus M-ADM group, the summary relapse

prevalence was 34.2% (95% CI: 12.6% - 65.1%), while for patients in the M-ADM only group

the summary relapse prevalence was 43.4% (95% CI: 20.2% - 69.9%). The addition of psycho-

logical interventions to M-ADM does not appear to be significantly effective in preventing

relapse over a follow-up period of more than 24 months. Limited heterogeneity was found (Q-

value = 2.357, df = 2, p = 0.308, I2 = 15.158).

Psychological interventions plus discontinuation of ADM vs. TAU plus discontinuation

of ADM. Three studies were found in which ADM was discontinued in the intervention

group, as well as in the TAU group [87–89]. As there were only three studies with different fol-

low-up periods, we did not conduct a meta-analysis of these studies. Fava et al. [87] and Fava

et al. [88] both had a follow-up period of 29 months and Segal et al. [89] had a follow up of 18

months. In one study, the relapse rate was significantly lower in the discontinuation plus CBT

group (25%), as compared to the discontinuation group (80%) [88]. The relapse prevention

effect was not significant in the other two studies [87, 89]. Based on the relapse rates found in

the three individual studies, patients in the intervention plus discontinuation group showed

relapse rates from 15% to 38%, while for patients in the TAU plus discontinuation group the

relapse rates ranged from 35% to 80% (see S2 File).

Discussion

Findings and comparison with existing literature

This study focuses on psychological relapse prevention interventions for patients with remitted

anxiety disorders or MDD. Due to a lack of studies on anxiety disorders (N = 2), no meta-anal-

ysis was performed with regard to the effectiveness of psychological relapse prevention inter-

ventions for patients with remitted anxiety disorders. Moreover, the two studies had

contradictory findings so no clear conclusion could be drawn with regard to the effectiveness

of relapse prevention interventions for patients with anxiety disorders. For patients with remit-

ted MDD, psychological interventions reduced the risk of relapse by 24% on average, as com-

pared to TAU within the first 24 months after the start of a relapse prevention intervention.

Evidence suggested that this effect persisted for up to 3 years. When psychological interven-

tions were offered in combination with M-ADM, the risk of relapse was also reduced by 24%

on average compared to M-ADM alone within the first 24 months, although this did not

remain significant over a longer period. Due to a paucity of studies, no meta-analysis was per-

formed with regard to the effectiveness of psychological relapse prevention interventions com-

bined with discontinuation of ADM. However, the three included studies all reported a better

outcome (of which one reported a statistically significant difference) for patients receiving a

psychological prevention intervention combined with discontinuation of ADM compared to

patients receiving TAU with discontinuation of ADM.

Our results are consistent with those on relapse prevention in depressive disorders as

reported by Clarke et al. [18] as they showed a 22% reduction in relapse rate, and lower than

the 36% reduction that was found on relapse prevention in depressive disorders by Biesheuvel-

Leliefeld et al. [44], when preventive psychological interventions were compared with TAU.

The latter difference might be explained by the fact that inclusion criteria in our study were

more strict regarding remission at randomisation. Therefore, we excluded a number of studies,

which were included by them [90–95]. As they included studies with patients who had more

severe symptoms, these patients might have experienced more benefit from the relapse preven-

tion interventions. This could explain the larger relapse rate reduction found by Biesheuvel-
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Leliefeld et al. [44]. In contrast to these studies, we included more comparisons in our meta-

analysis, as the process of splitting follow-up durations into two categories (up to and includ-

ing 24 months and more than 24 months) allowed us to include multiple follow-up periods for

the same study. This is in contrast to the analytical strategy applied by Clarke et al. [18] and by

Biesheuvel-Leliefeld et al. [44], who considered only the results of one follow-up period for

each study. In addition, we expanded their meta-analyses to include more recent studies, as

these two meta-analyses included studies until 2013 and 2014, respectively. Both the inclusion

of multiple follow-up periods for the same study and the addition of recent studies may result

in a more reliable effect size compared to these earlier meta-analyses.

Although we might assume that the effect of psychological interventions decreases as fol-

low-up time increases, the studies with a mean follow-up duration of over 3 years indicated

that psychological interventions still appear to protect against relapse when compared to TAU.

However, these findings were less robust than the findings up to and including 2 years. This

study is the first to report meta-analytical results over a follow-up period of more than 2 years.

This study also compared psychological relapse prevention interventions plus M-ADM to

M-ADM only. Psychological interventions were effective in preventing relapse up to and

including 2 years, but no positive effect could be established after a longer follow-up period of

more than 2 years. This could have been due to limited power in the meta-analysis, as only

three studies were included. Other meta-analyses mostly compared psychological interven-

tions to ADM [44, 46, 48], and only one meta-analysis studied the additional effect of psycho-

logical interventions [50]. As many remitted patients use M-ADM, and M-ADM in itself

affects relapse rates [36], this comparison is highly relevant for clinical practice.

In this study, the effect sizes of the various types of interventions were comparable. This

finding was also reported by Biesheuvel-Leliefeld et al. [44]. We found that CBT was effective in

preventing relapse, as also reported by Zhang et al. [48] and by Clarke et al. [18]. In addition, we

found that MBCT was effective in preventing relapse, as previously reported by Piet and Hou-

gaard [46], Clarke et al. [18], and Zhang et al. [48]. Theoretically, preventive CT targets the con-

tent of cognition as key mechanisms for relapse. Dysfunctional beliefs are assumed to be latent

in the remitted phase, but can be triggered by life events, stress or sad mood, and thereby cause

recurrence of depression. MBCT on the other hand, is presumed to target both the process, as

well as the content of cognition. It is supposed to help develop a detached and decentred rela-

tionship to thoughts and feelings, breaking the connection between mood reactivity and recur-

rence of depression. However, few studies have directly tested mediation of preventive

psychological interventions in relapse and recurrence prevention. Further research is required

to understand the working mechanism of psychological relapse prevention interventions [96].

The results of this study also appear to extend previous observations. As suggested by

Zhang et al. [48], we analysed whether the effectiveness of psychological interventions differed

for patients who had received an intervention (psychological or pharmacological) prior to the

relapse prevention intervention, and we found no differences between the two subgroups. This

is in contrast to the study by Biesheuvel-Leliefeld et al. [44], which found that psychological

relapse prevention interventions were more effective if they were offered shortly after the con-

clusion of active treatment.

Another important finding of our analysis was that studies on psychological relapse preven-

tion in anxiety disorders are scarce. Only two studies on this topic could be included in our

systematic review and, for this reason, no meta-analysis was conducted. These studies differed

substantially as Scholten et al. [55], who reported a negative result, discontinued ADM during

the study, whereas White et al. [56] reported a positive result by providing psychological

relapse prevention to patients who had already discontinued ADM before randomisation. It is

possible that differences in patient population account for these discrepancies.
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The scarcity of studies on anxiety disorders was surprising, given that relapse is prevalent in

both anxiety disorders and in depressive disorders [8]. One explanation might be the prevail-

ing idea among professionals that treatment for anxiety disorders is more effective in the long-

term than treatment for depressive disorders, along with a possible lack of awareness regarding

the unfavourable long-term course of anxiety. Professionals might therefore think that relapse

prevention is less necessary for this group of patients.

Strengths and limitations

This study has several strengths. Firstly, it is the first study to analyse data over a follow-up

period of 3 years. Secondly, in contrast to other meta-analyses [18, 44, 48], we included more

recent trials in our analyses, addressing not only patients suffering from MDD but also from

anxiety disorders. A third strength of this study is the inclusion of different treatment strategies

(and related control groups), which enabled us to analyse both the stand-alone effect of psy-

chological interventions and their add-on effect to M-ADM.

This study is also subject to several limitations. Firstly, it was not possible to execute some

of the planned analyses, due to incomplete data (e.g. on the effectiveness of psychological inter-

ventions for anxiety disorders and in combination with discontinuation of ADM). Secondly,

differences in methodological designs were found in the studies included (e.g. the definition of

relapse or remission and the different measures used to assess relapse and remission). This

might have resulted in heterogeneity in the data. Thirdly, evidence of publication bias was

found, although this did not significantly change the estimated effect size. Fourth, with the cur-

rent study we could not establish whether the effect found was due to the fact that patients had

more therapy sessions while receiving psychological relapse prevention interventions (com-

pared to receiving no therapy sessions at all), or due to the content of the interventions

themselves.

Implications for future practice and research

Given that psychological relapse prevention interventions for remitted depressed patients

reduce the risk of relapse by 24% on average, relapse prevention should be considered for all

patients who are in remission from MDD, at least in those at high risk for relapse, as these

patients may benefit most from relapse prevention interventions [17]. This corresponds to cur-

rent guideline recommendations about providing psychological relapse prevention interven-

tions after remission had been achieved [31–34]. Moreover, as our results suggest an additive

effect of psychological relapse prevention on M-ADM up to and including 2 years, psychologi-

cal relapse prevention should be considered for all patients on M-ADM in the 2 years after

remission.

This study highlighted several gaps in current knowledge, and provides input for the

research agenda in this field. First, it reveals a need for research into relapse prevention for

patients with anxiety disorders, as this could provide insight into the effectiveness of psycho-

logical interventions for these disorders. Second, more studies should be performed with lon-

ger follow-up durations, in order to provide more robust effect estimates and to establish long

term effectiveness of psychological interventions. This is especially relevant as the risk of

relapse persists over time [97]. Third, more research is needed on effective relapse prevention

interventions combined with discontinuation of ADM, as most patients have reservations

about the long-term use of medication [98], even though the risk of relapse during discontinu-

ation is high [37]. Fourth, future studies should focus on determining the most effective com-

ponents of relapse prevention interventions. As it might not be feasible to provide lengthy

relapse prevention interventions to large groups of patients with remitted anxiety and
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depressive disorders, brief interventions using the most effective components could be a feasi-

ble alternative. This way, interventions might be more accessible and scalable and in turn have

a wider impact.

Conclusions

Psychological relapse prevention interventions are effective in reducing the risk of relapse for

patients with remitted MDD, including over a long follow-up period of more than 3 years. Psy-

chological relapse prevention interventions should be considered for all patients in remission

from MDD. Due to a paucity of data, no conclusions could be drawn with regard to the effec-

tiveness of relapse prevention interventions for anxiety disorders and the effectiveness of

relapse prevention interventions combined with discontinuation of ADM. Future studies

should focus on these topics.
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