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Introduction

Major Depressive Disorder (MDD) is one of the most prevalent mental disorders, has a substantial 
disability burden and a recurrent course. Therefore, in the last few decades there is an emphasis 
on treatments that are effective in the short-term but also have long-term enduring (relapse 
prevention) effects. This dissertation will focus on current gaps in the knowledge of relapse 
prevention by presenting a simple clinical prediction tool to estimate the risk of relapse and 
recurrence for an individual, by examining beliefs about the causes of depression and recovery 
and whether they predict (subsequent) antidepressant use, and by examining the effectiveness and 
cost-effectiveness of several relapse prevention strategies including psychological interventions 
and/or medication. The general introduction starts with an introduction to MDD including 
clinical features and definitions, prevalence, incidence and recurrence, and burden for individuals 
and society. Next, we will discuss relapse prevention strategies and present an outline of this 
dissertation.

Major depressive disorder: background

Clinical features and definitions
According to the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5; 
American Psychiatric Association, 2013), the core features of MDD are a depressed mood and 
diminished interest or pleasure in activities. To diagnose MDD, at least one Major Depressive 
Episode (MDE) has to be experienced where a minimum of five symptoms have to be present, 
including at least one of these two core symptoms. Further symptoms include 1) a change in 
weight or appetite; 2) insomnia or hypersomnia; 3) psychomotor agitation or retardation; 4) 
fatigue or loss of energy; 5) feelings of worthlessness or excessive guilt; 6) impaired thinking 
or concentration, or indecisiveness; and 7) recurrent thoughts of death, recurrent suicidal 
ideation without a specific plan, or a suicide attempt or specific plan. The symptoms have to be 
present nearly every day for a period of at least 2 weeks and cause significant clinical distress or 
impairment. The MDE should not be caused by the physiological effects of a substance or by a 
somatic condition. Recurrent MDD is defined as the presence of at least two MDEs separated by 
an interval of at least two consecutive months in which the criteria of MDD were not met.

To promote comparison between studies and clarify the different treatment phases, it is 
important to distinguish between response, remission, recovery, relapse, and recurrence. To 
explain these definitions, we will use the adapted operational criteria of Frank et al. (1991) 
(Bockting, Hollon, Jarrett, Kuyken, & Dobson, 2015). Response concerns a decrease (around 
50%) in depressive symptoms during acute treatment. Remission is defined as an amount of time 
(usually at least 2 months) in which depressive symptoms have improved to a great extent, which 
means that the individual is not symptomatic anymore. Recovery relates to prolonged (around 
6 to 12 months) remission. Both relapse and recurrence entail an increase in symptoms after 
improvement, where relapse is seen as a return of the depressive symptoms (usually within 6 to 
12 months after remission) and recurrence as a new MDE after that period (i.e., after recovery). 
Three treatment phases are distinguished that are related to the above mentioned concepts. The 
first treatment phase concerns acute treatment, referring to treatment strategies in the acute phase 
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of MDD that are aimed at response and to some degree remission of the current MDE. The second 
treatment phase involves continuation treatment, which occurs in the remission phase and is 
aimed at maintaining remission, preventing relapse of the initial MDE, and stimulating recovery. 
The third treatment phase involves the maintenance phase and is related to the prolonged period 
of remission in which individuals are recovered from their initial MDE and aims to prevent 
recurrence. Although there is general consensus about the sequence of the aforementioned 
concepts, the definitions of relapse and recurrence and the definitions of remission and recovery 
are often used interchangeably. Throughout this dissertation, we will use the term recurrence, 
both concerning relapse and recurrence. Recovery and remission will be used interchangeably.

Prevalence, incidence, recurrence, and burden
The Global Burden of Diseases, Injuries, and Risk Factors study 2016 (GBD 2016) assessed 
the prevalence, incidence, and years lived with disability from 1990 to 2016 for 328 diseases 
and injuries. They found that in the year 2016, 268 million individuals around the world were 
affected with a depressive disorder (i.e., MDD, dysthymia) and 275 million new cases were 
diagnosed (Vos et al., 2017). Bromet et al. (2011) examined prevalence rates of DSM-IV MDEs 
in 18 high and low- to middle-income countries and found a lifetime prevalence of 18% in the 
Netherlands and 19% in the United States. The Netherlands Mental Health Survey and Incidence 
Study (NEMESIS-2) conducted a nationally representative survey in the Netherlands and found 
a 12-month prevalence of 5% for MDD and a lifetime prevalence of 19% (de Graaf, ten Have, 
van Gool, & van Dorsselaer, 2012). Altogether, these figures indicate that in the Netherlands 
approximately one in five or six individuals will experience a MDE at one point in their life.

MDD is a lifelong disorder for many individuals due to its recurrent nature (for reviews, see 
Hardeveld, Spijker, de Graaf, Nolen, & Beekman, 2010; Richards, 2011). Recurrence risk varies 
per setting and duration of follow-up and further increases with 16% to 18% with every successive 
MDE (Mueller et al., 1999; Solomon et al., 2000). In community cohorts, recurrence rates were 
reported between 7% and 21% over 3 years, between 4% and 13% over 5 years, between 13% 
and 23% over 10 years, between 27% and 42% over 20 years, and of 35% over 23 years (Eaton 
et al., 2008; Hardeveld, Spijker, de Graaf, Nolen, & Beekman, 2013; Hoertel et al., 2017; Skodol 
et al., 2011; ten Have et al., 2018). The Netherlands Study of Depression and Anxiety (NESDA) 
representing a clinical cohort found that in the Netherlands, 27% of individuals in primary care and 
34% in specialized care experienced a depressive recurrence over 2 years after having achieved 
remission from MDD (Hardeveld, Spijker, de Graaf, Hendriks, et al., 2013). In clinical settings, 
recurrence rates have been reported of 25% over 1 year, 42% over 2 years, between 60% and 71% 
over 5 years, and of 85% over 15 years (Holma, Holma, Melartin, Rytsala, & Isometsa, 2008; 
Mueller et al., 1999; Solomon et al., 2000). Table 1 summarizes cumulative recurrence rates over 
varying follow-up durations in control conditions of randomized controlled trials specifically 
aimed at relapse prevention for (partially) remitted recurrently depressed individuals (i.e., at 
least two MDEs) (Biesheuvel-Leliefeld et al., 2017; Bockting et al., 2005; Bockting, Spinhoven, 
Wouters, Koeter, & Schene, 2009; Bockting, Smid, et al., 2015; Bondolfi et al., 2010; de jonge et 
al., 2018; Godfrin & van Heeringen, 2010; Huijbers et al., 2015; Kuyken et al., 2008, 2015; Ma 
& Teasdale, 2004; Teasdale et al., 2000; Williams et al., 2014). Altogether, reported recurrence 
rates vary between 50% and 53% over 12 months, between 33% and 68% over 14 to 15 months, 
between 47% and 64% over 24 months, up to 87% over 5.5 years, and 94% over 10 years. 
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The recurrent nature of MDD might contribute to its substantial disease burden (i.e., the 
influence of a disease, an injury, or a risk factor on death and loss of health). The GBD 2016 study 
showed that, out of 328 diseases and injuries, depressive disorders were among the five leading 
causes of years lived with disability in 2016 (Vos et al., 2017). The World Health Organization 
(WHO) predicted that by the year 2030 depressive disorders would be the second leading cause of 
disease burden worldwide (Mathers & Loncar, 2006). MDD not only poses a substantial impact 
on individuals but also on society due to direct costs associated with health care utilization but 
also indirect costs associated with productivity losses (for reviews, see Berto, D’Ilario, Ruffo, 
Di Virgilio, & Rizzo, 2000; Donohue & Pincus, 2007; Gustavsson et al., 2011; Luppa, Heinrich, 
Angermeyer, König, & Riedel-Heller, 2007; Olesen et al., 2012). In 30 countries in Europe, total 
annual costs for MDD in 2010 were estimated at 92 billion Euro, of which 59% was attributable 
to indirect costs such as absence from work. Costs per individual were €3,034 (€797 direct 
health care costs, €454 direct non-medical costs, and €1,782 indirect costs) (Olesen et al., 2012). 
Because of the substantial burden of disease, depressive disorders are becoming a global priority 
and several (inter) national depression campaigns have commenced to increase awareness of this 
disorder (e.g., Rijksoverheid, 2018; World Health Organization, 2017).

Predictors of recurrence
Many studies have examined predictors of depressive recurrence (for literature reviews, see 
Buckman et al., 2018; Burcusa & Iacono, 2007; Hardeveld et al., 2010; Monroe, 2010) and 
clinical guidelines recommend assessing high risk individuals based on specific predictors 
(American Psychiatric Association, 2010; Cleare et al., 2015; National Institute for Health 
and Care Excellence, 2009; Spijker et al., 2013). However, no tools are available that combine 
multiple predictors and estimate the absolute risk of recurrence for an individual in a practical 
way, which is essential in clinical decision making. In the medical field, risk prediction algorithms 
are widely used, for example the Gail model (also called the Breast Cancer Risk Assessment 
Tool) to predict the 5-year risk of breast cancer in healthy women (Costantino et al., 1999; Gail et 
al., 1989), the Nottingham Prognostic Index for the prognosis of primary breast cancer (Haybittle 
et al., 1982), and Wells Criteria to predict deep-vein thrombosis (Wells et al., 1997, 1995). Only 
recently, risk prediction algorithms have developed in mental health care, for example in the 
studies of King et al. (2008, 2013) regarding the onset of MDD in general practice attendees, in 
the study of Spijker et al. (2006) regarding MDE persistence after 12 months in individuals from 
the general population with a MDE, and in the studies of Judd, Schettler, and Rush (2016), van 
Loo, Aggen, Gardner, and Kendler (2015), and Wang et al. (2014) regarding the prediction of 
depressive recurrence. However, these studies either did not include well-established predictors 
of depressive recurrence, or included many variables thereby limiting clinical applicability. 
Therefore, to date no simple and practical prediction tool based on well-established predictors 
of depressive recurrence is available. This is unfortunate, as such a tool will translate research 
about risk factors into clinical practice. This use of research findings for application in practice 
is relevant because the absolute risk of recurrence within a given amount of time can guide 
treatment selection. In Chapter 2 of this dissertation, the development of such a tool will be 
discussed.
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Relapse prevention strategies

Antidepressants
In the 1950s, the first antidepressants were introduced (Lopez-Munoz & Alamo, 2009). Several 
meta-analyses have shown that continuation of antidepressants after initial response is effective 
in reducing the risk of depressive symptom return (encompassing relapse and recurrence) 
compared with discontinuing antidepressants and switching to placebo (Borges et al., 2014; 
Geddes et al., 2003; Glue, Donovan, Kolluri, & Emir, 2010; Kaymaz, van Os, Loonen, & Nolen, 
2008; Viguera, Baldessarini, & Friedberg, 1998). National and international clinical guidelines 
vary in recommend duration of continuing antidepressants after initial response. For example, 
Dutch guidelines recommend to continue antidepressants at least 6 months for single depression 
and at least 12 months for recurrent depression (GGZ Standaarden, 2018; Spijker et al., 2013), 
American guidelines recommend to continue antidepressants between 4 and 9 months after initial 
response and indefinite use for recurrent depression (American Psychiatric Association, 2010), 
and English guidelines recommend to continue antidepressants at least 6 months after initial 
response and at least 2 years if there is an elevated risk of recurrence (National Institute for Health 
and Care Excellence, 2009). In Chapter 3, Chapter 4, and Chapter 5, we will discuss the topic 
of maintenance antidepressants for recurrent MDD.

Beliefs and antidepressant use
Although antidepressants have shown to be effective in reducing the risk of depressive symptom 
return, adherence rates are low (for reviews, see Lingam & Scott, 2002; Pampallona, Bollini, 
Tibaldi, Kupelnick, & Munizza, 2002; Sansone & Sansone, 2012) and most individuals prefer 
psychological treatments (McHugh, Whitton, Peckham, Welge, & Otto, 2013). For individuals 
that want to taper antidepressants, little is known about how many individuals are able to 
discontinue their antidepressants and to date no studies have examined specific mechanisms 
that predict the use of maintenance antidepressants in terms of adherence, dosage, and tapering 
antidepressants. One of the factors that might be associated with the use of antidepressants are 
individuals’ beliefs about causes and treatments of depression, given their known association 
with treatment adherence (Acosta, Rodríguez, & Cabrera, 2013; Hansen & Kessing, 2007; Horne 
et al., 2013; Hung, 2014; Johnston, 2013; Lingam & Scott, 2002; Pompili et al., 2013; Sansone 
& Sansone, 2012), the length of time taking antidepressants (Read, Cartwright, Gibson, Shiels, 
& Haslam, 2014; Read, Cartwright, Gibson, Shiels, & Magliano, 2015), time to discontinuation 
(Aikens, Kroenke, Swindle, & Eckert, 2005), and number of antidepressant prescriptions 
(Lynch, Moore, Moss-Morris, & Kendrick, 2015). For example, Aikens et al. (2005) found the 
highest adherence rates when the perceived necessity of antidepressants exceeded the concerns 
and the lowest adherence rates when concerns exceeded necessity. In Chapter 3, we explored 
beliefs about the causes of depression and recovery (i.e., causal beliefs) in remitted recurrently 
depressed individuals that used maintenance antidepressants and whether they predicted the 
use of maintenance antidepressants in terms of adherence, dosage, and successful tapering (i.e., 
either completely tapering antidepressants after 6 months or tapering with a minimal reduction 
of 50%).
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Effectiveness of face-to-face psychological relapse prevention strategies
In the last two decades, studies started to examine whether psychological treatment strategies 
administered after the acute phase of MDD are effective in preventing depressive recurrence. 
Several (systematic) reviews and meta-analyses showed that continuation of the same 
psychological treatment modality after response (i.e., Cognitive (Behavioral) Therapy (C(B)T), 
Interpersonal Psychotherapy (IPT)) is effective in sustaining response and preventing recurrence 
compared to active (e.g., antidepressants) and non-active (e.g., assessment only) controls (Beshai, 
Dobson, Bockting, & Quigley, 2011; Biesheuvel-Leliefeld et al., 2015; Bockting, Hollon, et al., 
2015; Clarke, Mayo-Wilson, Kenny, & Pilling, 2015; Vittengl, Clark, Dunn, & Jarrett, 2007; 
Vittengl & Jarrett, 2015). In addition, sequentially offering a specific psychological relapse 
prevention treatment after (partial) remission (i.e., Mindfulness-Based Cognitive Therapy 
(MBCT), Preventive Cognitive Therapy (PCT), Well-Being Therapy (WBT)) protects against 
depressive recurrence compared to both active (e.g., antidepressants, Treatment As Usual (TAU)) 
and non-active (e.g., waitlist) control groups (Beshai et al., 2011; Biesheuvel-Leliefeld et al., 
2015; Bockting, Hollon, et al., 2015; Clarke et al., 2015; Guidi, Fava, Fava, & Papakostas, 2011; 
Guidi, Tomba, & Fava, 2016; Kuyken et al., 2016; Piet & Hougaard, 2011; Vittengl et al., 2007; 
Vittengl & Jarrett, 2015). The goal of the relapse prevention interventions administered after 
(partial) remission is to prevent depressive recurrence, where MBCT consists of eight group 
sessions and uses techniques of mindfulness and CT to target processes of negative thinking, 
PCT consists of eight group or individual sessions and uses techniques from CT to identify and 
challenge negative beliefs/schemas, activate positive affect, and formulate relapse prevention 
strategies, and WBT consists of eight to twelve group or face-to-face sessions and aims to promote 
psychological well-being. The (systematic) reviews and meta-analyses show conflicting results 
regarding the possible moderating effects of number of previous MDEs, with some mentioning a 
moderating role of previous number of MDEs (Beshai et al., 2011; Bockting, Hollon, et al., 2015; 
Piet & Hougaard, 2011), whereas the meta-analysis of Biesheuvel-Leliefeld et al. (2015) and the 
individual patient data meta-analysis of Kuyken et al. (2016) did not find an association between 
number of previous MDEs and effect size. Overall, the exact role of number of previous MDEs 
in the treatment of remitted recurrent MDD remains unclear and should be further investigated.

A preliminary (Guidi et al., 2011, including eight studies) and updated (Guidi et al., 2016, 
including 13 studies) meta-analysis found a relative advantage of the sequential integration of 
psychotherapy (i.e., CBT and its modifications) compared to active and non-active controls in 
terms of recurrence risk in individuals remitted on antidepressants. In the preliminary meta-
analysis, a non-significant trend was found favoring psychotherapy during continuation with 
antidepressants compared to active controls (i.e., antidepressants or TAU) and this reached the 
level of statistical significance in the updated meta-analysis. In a subgroup analysis, individuals 
randomized to continuation-phase psychotherapy who had their antidepressant tapered had 
a significantly decreased risk of recurrence compared to active (continuing antidepressants) 
and non-active (clinical management) controls. This suggested that tapering antidepressants 
when psychotherapy is administered might be promising and therefore might be an alternative 
for individuals that want to taper antidepressants. However, to examine whether tapering 
antidepressants with psychotherapy might form an alternative to antidepressants, randomized 
controlled trials are crucial using head-to-head comparisons of tapering versus maintaining 
antidepressants. In the meta-analyses of Guidi et al. (2011, 2016), only two randomized 
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controlled trials were included that specifically randomized remitted recurrently depressed 
individuals to taper antidepressants (Kuyken et al., 2008, N = 123; Segal et al., 2010, N = 84). 
These two randomized controlled trials in remitted recurrently depressed participants found no 
evidence that tapering antidepressants with MBCT was superior to maintaining antidepressants 
in terms of recurrence risk over 15 (Kuyken et al., 2008) and 18 (Segal et al., 2010) months. 
A later large-scale randomized controlled trial substantiated this finding (Kuyken et al., 2015, 
N = 424). When the results of these three trials were aggregated using 60 weeks follow-up, 
a risk reduction of 24% (combined relative risk ratio: 0.76; 95% CI [0.59, 0.98]) was found 
for MBCT while tapering antidepressants compared to antidepressants alone (Kuyken et al., 
2015). Another recent relapse prevention study (N = 249) in (partially) remitted individuals using 
maintenance antidepressants examined a slightly different comparison, i.e., discontinuing versus 
continuing antidepressants after MBCT, and found an increased risk of depressive recurrence in 
the condition that discontinued antidepressants after MBCT (Huijbers et al., 2016). In addition 
to tapering antidepressants with psychotherapy, little is known about the additional effects of 
psychotherapy to maintenance antidepressants in preventing depressive recurrence. In the meta-
analyses of Guidi et al. (2011, 2016), no randomized controlled trials were included that directly 
compared psychotherapy with antidepressants versus antidepressants alone in remitted recurrently 
depressed individuals using maintenance antidepressants. A recent randomized controlled trial (N 
= 68) in remitted individuals with recurrent MDD using maintenance antidepressants found that 
the combination of MBCT and antidepressants did not reduce the risk of depressive recurrence 
more compared to maintenance antidepressants alone within 15 months (Huijbers et al., 2015). 

Altogether, at the start of our study (2009), only one study (Kuyken et al., 2008) was 
available that randomized remitted participants with recurrent depression using maintenance 
antidepressants to tapering of antidepressant while receiving a psychological intervention (i.e., 
MBCT) versus continuation of antidepressants. Up to now, no study has been conducted that 
examined a psychological intervention added to maintenance antidepressants versus continuing 
antidepressants in recurrent depression. In Chapter 4 of this dissertation, the primary outcomes 
of a three-arm randomized controlled trial (Disrupt the Rhythm of Depression (DRD) (Bockting, 
Elgersma, et al., 2011)) will be discussed. More specifically, we examined whether continuing 
maintenance antidepressants was superior compared to PCT while tapering maintenance 
antidepressants and whether adding PCT to maintenance antidepressants was superior compared 
to maintenance antidepressants alone. In this trial, individuals with recurrent depression that were 
remitted or recovered on antidepressants and used antidepressants for at least 6 months were 
randomized to 1) the combination of PCT and antidepressants; 2) continuing antidepressants; or 
3) PCT with tapering of antidepressants, and followed over 24 months.

Cost-effectiveness of face-to-face psychological interventions and antidepressants
Whereas several hundreds of randomized controlled trials have examined the effectiveness of 
specific treatments for MDD, economic evaluations are scarce. Karyotaki, Tordrup, Buntrock, 
Bertollini, and Cuijpers (2017) performed a systematic review on economic evaluations alongside 
randomized controlled trials, examining various treatments for MDD. CBT appeared cost-
effective compared to pharmacotherapy on the long term, but mixed results were found regarding 
the combination of psychological interventions and pharmacotherapy. Overall, they concluded 
that there is some economic support for interventions targeting MDD, but that only a limited 
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amount of economic evaluations in this area are available. This also applies to the field of relapse 
prevention. To date, only two randomized controlled trials examined the cost-effectiveness 
of specific relapse prevention strategies for remitted recurrently depressed individuals 
using maintenance antidepressants (Kuyken et al., 2008, 2015). In addition to examining the 
effectiveness of specific relapse prevention interventions, it is important to examine their costs 
and benefits and the value of adding them to the existing health care system in order to advise 
budget holders and decision-makers on the allocation of resources. Therefore, in Chapter 5 we 
will discuss the cost-effectiveness, cost-utility, and budget impact of continuing maintenance 
antidepressants compared to PCT while tapering maintenance antidepressants and of adding PCT 
to maintenance antidepressants compared to maintenance antidepressants alone (the DRD study).

Internet-based psychological interventions
Resources for psychotherapy in clinical practice are limited and treatments are not accessible 
to everyone (e.g., Boerema et al., 2016; Kohn, Saxena, Levav, & Saraceno, 2004; Olfson, 
Blanco, & Marcus, 2016; Saxena, Thornicroft, Knapp, & Whiteford, 2007; Thornicroft, Deb, & 
Henderson, 2016; Wang et al., 2016). Internet-based psychological interventions might overcome 
these treatment barriers and have shown to be effective in acute and subthreshold depression (for 
systematic reviews and meta-analyses regarding depression, see Ahern, Kinsella, & Semkovska, 
2018; Andersson & Cuijpers, 2009; Johansson & Andersson, 2012; Karyotaki, Riper, et al., 
2017; Karyotaki et al., 2018; Richards & Richardson, 2012; Zhou, Li, Pei, Gao, & Kong, 2016), 
with medium to large effect sizes for guided interventions (0.56 in Ahern et al. (2018), 0.61 
in Andersson and Cuijpers (2009), and 0.78 in Richards and Richardson (2012)) and small to 
medium effect sizes for unguided interventions (0.25 in Andersson and Cuijpers (2009), 0.36 in 
Richards and Richardson (2012), and 0.40 in Ahern et al (2018)). In their review, Johansson and 
Andersson (2012) categorized support into 1) no support, 2) support before treatment, 3) support 
during treatment, and 4) support before, during and after treatment. They found corresponding 
effect sizes of 0.21, 0.44, 0.58, and 0.76, with a significant correlation between degree of 
support and effect size. At the start of our studies (2009/2010), no guided Internet-based relapse 
prevention strategies for recurrent MDD were available. To date, only one study examined a 
guided Internet-based relapse prevention program in 84 partially remitted individuals with at least 
one previous MDE and showed promising results after 6 months (Holländare et al., 2011) and 2 
years (Holländare et al., 2013). Altogether, little is known about Internet-based relapse prevention 
strategies for recurrent MDD and their long term effects. In Chapter 6, the primary outcomes of 
a two-arm randomized controlled trial are presented. In this trial, 264 remitted individuals with 
recurrent depression were randomized to one of two conditions. The first condition consisted of 
a sequential Internet-based treatment named Mobile Cognitive Therapy (M-CT). M-CT is an 
Internet-based version of PCT which was added to TAU and had minimal therapist support. The 
second condition consisted of TAU alone. Participants were followed over 24 months. For the 
trial protocol, see Bockting, Kok, et al. (2011).

Cost-effectiveness of Internet-based psychological interventions 
It is presumed that Internet-based interventions are cost-effective because professional human 
resources are not needed or are only needed to a limited extent. However, knowledge on the cost-
effectiveness of Internet-based interventions is scarce. Literature reviews suggest that Internet-
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based interventions have the potential to be cost-effective, but also conclude that more studies are 
needed in this area (for literature reviews specifically targeting depression, see Ahern et al., 2018 
and Paganini, Teigelkötter, Buntrock, & Baumeister, 2018). The systematic review of Paganini 
et al. (2018) examined the cost-effectiveness of Internet- and mobile-based interventions for 
depression. In total, 12 economic evaluations were included but none targeted remitted individuals 
with recurrent MDD. This systematic review, but also the systematic review of Donker et al. 
(2015) regarding Internet-based interventions for a range of mental health symptoms, suggests 
that especially guided Internet-based interventions have the potential to be cost-effective. In 
contrast, a recent individual-participant data meta-analysis including five studies concluded that 
guided Internet-based interventions for depression are not considered cost-effective (Kolovos et 
al., 2018). Differences in conclusion can be the result of differences in methods, control conditions, 
and differences in the perception when an intervention is cost-effective. Altogether, more studies 
are needed on the cost-effectiveness of Internet-based interventions, especially regarding relapse 
prevention. This information is important in order to inform health care decision-makers on the 
allocation of resources. In Chapter 7, we present the cost-effectiveness and cost-utility of M-CT 
added to TAU compared to TAU alone.

Outline of this dissertation

The current dissertation will focus on gaps in the knowledge regarding relapse prevention of 
MDD. In the second chapter, we developed and externally validated a simple clinical prediction 
tool based on well-established risk factors of depressive recurrence, estimating the individual 
risk of depressive recurrence within 24 months. In the third chapter, beliefs about the causes 
of depression and recovery were examined in individuals using maintenance antidepressants 
and whether they predicted the use of maintenance antidepressants. In the fourth chapter, the 
primary outcomes of the DRD trial are presented. In the fifth chapter, the cost-effectiveness, 
cost-utility, and budget impact of the DRD trial are presented. In the sixth chapter, the results of 
the randomized controlled trial examining M-CT are presented. In the seventh chapter, the cost-
effectiveness and cost-utility of M-CT are presented. In the eighth chapter, the main findings 
are summarized, integrated in the literature, and discussed together with clinical implications, 
methodological considerations, and directions for future research. 





Chapter 2

Development and validation of a clinical prediction tool to 
estimate the individual risk of depressive relapse or recurrence in 
individuals with recurrent depression

Based on: 
Klein, N. S., Holtman, G. A., Bockting, C. L. H., Heymans, M. W., & Burger, H. (2018). 
Development and validation of a clinical prediction tool to estimate the individual risk of 
depressive relapse or recurrence in individuals with recurrent depression. Journal of Psychiatric 
Research, 104, 1-7. doi:10.1016/j.jpsychires.2018.06.006



Abstract

Objectives Many studies examined predictors of depressive relapse/recurrence but no simple 
tool based on well-established risk factors is available that estimates the risk within an individual. 
We developed and validated such a prediction tool in remitted recurrently depressed individuals. 
Methods The tool was developed using data (n = 235) from a pragmatic randomized controlled 
trial in remitted recurrently depressed participants and externally validated using data (n = 209) 
from a similar randomized controlled trial of remitted recurrently depressed participants using 
maintenance antidepressants. Cox regression was used with time to relapse/recurrence within 
2 years as outcome and well-established risk factors as predictors. Performance measures and 
absolute risk scores were calculated, a practically applicable risk score was created, and the tool 
was externally validated.
Results The 2-year cumulative proportion relapse/recurrence was 46% in the validation dataset. 
The tool included number of previous depressive episodes, residual depressive symptoms, 
severity of the last depressive episode, and treatment. The C-statistic and calibration slope were 
.56 and 0.81 respectively. The tool stratified participants into relapse/recurrence risk classes of 
37%, 55%, and 72%. The C-statistic and calibration slope in the external validation were .59 and 
0.56 respectively, and Kaplan Meier curves showed that the tool could differentiate between risk 
classes.
Conclusions This is the first study that developed a simple prediction tool based on well-
established risk factors of depressive relapse/recurrence, estimating the individual risk. Since the 
overall performance of the model was poor, more studies are needed to enhance the performance 
before recommending implementation into clinical practice. 
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Introduction

Major Depressive Disorder (MDD) is a prevalent disorder (Hardeveld, Spijker, de Graaf, Nolen, 
& Beekman, 2010) with a substantial disease burden (Whiteford et al., 2013). An important 
contributor to the burden of depression is its long-term clinical course. Once individuals 
experience a Major Depressive Episode (MDE), they are at elevated risk to develop subsequent 
MDEs. With every additional episode, the risk of relapse or recurrence (further referred to as 
recurrence) further increases and reaches up to 90% in individuals with three or more previous 
episodes (Solomon et al., 2000). Therefore, a personalized approach to preventing recurrence 
is warranted, taking into account the individual risk of recurrence and administering intensive 
prevention strategies for those especially at risk. Nevertheless, there are few evidence-based tools 
available for recurrence risk stratification in clinical practice.

Although risk factors for recurrence have been widely documented, the predictive value 
of these risk factors combined in a risk assessment tool has not been established. Such a tool 
could guide clinical decision making by generating personalized absolute risk predictions in 
individuals. In somatic medicine, prediction tools are used extensively (e.g., D’Agostino et 
al., 2008; Geersing et al., 2014; ten Haaf et al., 2017) and only recently researchers started to 
develop them for mental health disorders (e.g., Fusar-Poli & Schultze-Lutter, 2016; King et al., 
2013; Spijker et al., 2006; Tran et al., 2014; Wang et al., 2014). Regarding depressive recurrence, 
two studies developed prediction algorithms, including a wide range of risk factors (van Loo, 
Aggen, Gardner, and Kendler, 2015; Wang et al., 2014). However, these studies seem to have 
limited clinical applicability. First, their risk algorithm is extensive and implementation in clinical 
practice is likely infeasible due to time constraints. Second, both studies included a sample from 
the general population rather than a clinical sample which may limit generalizability to mental 
health care settings. Thus far, only one study developed a simple tool, using specific symptoms of 
the Symptom Checklist-90 (SCL-90) to differentiate depressive relapse from non-relapse after 6 
months (Judd, Schettler, & Rush, 2016). However, the tool did not include well-established risk 
factors and was not externally validated. 

The goal of this study was to develop and externally validate a simple and easily applicable 
clinical prediction tool based on well-established risk factors that predicts risk of recurrence in 
individuals with a history of recurrent depression.

Material and methods

Data and participants
Data were used from two pragmatic randomized controlled trials, further referred to as the 
development and validation data. The studies were performed in accordance with the latest 
version of the Declaration of Helsinki, approved by an independent medical ethics committee 
(METIGG), and registered at trialregister.nl (identifiers NTR2503 and NTR1907). After 
explaining the procedure and before randomization, participants provided a written informed 
consent to participate in the trials. In both studies, participants aged between 18 and 65 were 
included that 1) had experienced at least two MDEs with the last occurring in the past two years; 
2) were remitted according to DSM-IV criteria assessed with the Structured Clinical Interview 
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for DSM-IV Axis-I Disorders (SCID-I) (Spitzer, Williams, Gibbon, & First, 1992) and a score 
on the Hamilton Rating Scale for Depression (HRSD) (Hamilton, 1960) less than or equal to 
ten. Exclusion criteria were mania/hypomania, a psychotic or bipolar disorder (past or present), 
alcohol/drug abuse, a primary diagnosis of an anxiety disorder, and organic brain damage. In 
the development data (Bockting, Kok, et al., 2011), 288 individuals were eligible of whom 264 
were randomized between mid-September 2010 and August 2013 to Mobile Cognitive Therapy 
(M-CT), an Internet-based Preventive Cognitive Therapy (PCT) with minimal therapist support 
added to Treatment As Usual (TAU) or TAU alone. In the validation data (Bockting, Elgersma, 
et al., 2011), participants additionally used antidepressants for at least 6 months and were 
restricted to attend psychotherapy for a maximum of twice a month. Between mid-July 2009 
and the end of April 2015, 289 participants were assessed for eligibility and randomized to PCT 
and antidepressants, antidepressants alone, or PCT with tapering of antidepressants. Participants 
were recruited via media, general practitioners, pharmacists, and secondary mental health care 
institutions. More information is provided elsewhere (Bockting, Elgersma, et al., 2011; Bockting, 
Kok, et al., 2011).

Outcome
The primary outcome was time to recurrence up to 2 years assessed with the SCID-I by trained 
interviewers after 3, 12, and 24 months in the development study and after 3, 9, 15, and 24 
months in the validation study. In case of a recurrence, the exact date of onset was retrospectively 
determined and if necessary the life-chart of the SCID-I was used to determine the exact date of 
onset based on specific triggering events. In both studies, interviewers were blinded by treatment 
condition.

Predictors
Based on the literature (Burcusa & Iacono, 2007; Carr, Martins, Stingel, Lemgruber, & Juruena, 
2013; Hardeveld et al., 2010; Monroe, 2010; Nanni, Uher, & Danese, 2012; Nelson, Klumparendt, 
Doebler, & Ehring, 2017; Roca et al., 2011), the following variables measured at baseline 
were included as candidate predictors: 1) number of previous MDEs (life-chart of the SCID-I) 
categorized into less than three, three or four, and five or more; 2) number of residual depressive 
symptoms (Inventory of Depressive Symptomatology - Self Report (IDS-SR) (Rush, Gullion, 
Basco, Jarrett, & Trivedi, 1996)), entered into the model as a continuous variable; 3) severity of 
the last MDE (SCID-I), categorized into mild or moderate versus severe; 4) a chronic somatic 
illness (NEMESIS somatic illness list, (de Graaf, Bijl, Ravelli, Smit, & Vollebergh, 2002)); 5) 
Childhood adverse events (Dutch version of the Life Events Questionnaire (LEQ) (Kraaij & de 
Wilde, 2001)), where we examined whether participants had lost a parent or had experienced 
sexual or physical abuse before the age of 16; and 6) axis-I comorbidity (SCID-I). 

We explicitly modeled treatment with M-CT/PCT during the study as predictor, based on 
recommendations of Groenwold et al. (2016) to include treatment in prognostic modelling using 
data from randomized controlled trials. The main findings of the development study showed 
no statistically significant effect of M-CT added to TAU compared to TAU alone (Klein et al., 
2018). The main results of the validation study showed that antidepressants were not superior 
to PCT while tapering antidepressants and that adding PCT to antidepressants was effective in 
preventing recurrence compared to antidepressants alone (Bockting et al., 2018). In the current 
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study, we could not take into account differences in treatment arms between the development (two 
arms) and validation (three arms, including a tapering arm) study and therefore added a variable 
indicating whether participants received PCT (online/face to face). Using this classification, a 
model only including treatment showed a Nagelkerke R2 of .008 in the development data and 
.007 in the validation data.

Statistical analyses
At baseline, in the development data 12% and in the validation data 6% of the cases had missing 
data. Multiple imputations by chained equations were used to impute missing data (number of 
imputations: 40), assuming data were missing at random. Conforming to White, Royston, and 
Wood (2011), the imputation model included all predictors of the analyses, the event indicator 
and cumulative baseline hazard function, and variables predicting whether data were missing.  

Model building and internal validation
The rule of thumb of at least ten events (recurrences) per parameter was followed to obtain 
sufficient statistical power and prevent overfitting (Peduzzi, Concato, Feinstein, & Holford, 
1995). We selected seven variables of which one comprised three categories, resulting in a total 
number of eight parameters in the validation data where 104 recurrences were observed. A Cox 
proportional hazards model was used to quantify the association between predictors and recurrence 
or censoring, whichever came first. The proportional hazards assumption was examined using 
log-minus-log plots. To select variables most strongly and independently associated with time to 
recurrence, a backward selection procedure was used with an alpha of .05. In the model selection 
process, the pooled p-value was derived from the imputed datasets after pooling the total 
covariance matrix or D1 method (Enders, 2010) and regression coefficients, Hazard Ratios (HRs), 
and confidence intervals of the final model were determined. The cumulative absolute risk of 
recurrence within 2 years was calculated for each participant using the baseline survival function 
at 2 years follow-up and the individual regression coefficients. In the internal validation process, 
the backward selection procedure was incorporated. To report the performance of the model, the 
median Harrell’s C-statistic, which is a generalization of the C-statistic to survival analysis, and 
Nagelkerke R2 over the imputed datasets were used. These figures indicate the discriminatory 
power and overall performance, respectively. After bootstrapping, the amount of overfitting and 
shrinkage was determined for all statistics and subtracted from the apparent performance statistic 
to correct for overfitting. The baseline survival was re-estimated after shrinking the coefficients. 
After shrinkage, the performance is more likely to reflect the performance when the model is 
applied to future studies (Harrell, Lee, & Mark, 1996).

The results were used to create a score that clinicians can easily apply in clinical practice 
to evaluate the individual risk of recurrence. To this end, each coefficient was divided by the 
coefficient closest to zero and subsequently rounded to the nearest integer to obtain a number of 
points per unit of the predictor variable. For each participant, a total score was calculated  as the 
sum of these numbers. The relationship between total score and risk of recurrence (1-survival 
probability) was presented graphically. Finally, the total score was subdivided into the categories 
‘high risk’, ‘medium risk’, or ‘low risk’. These categories were arbitrarily chosen based on 
recurrence rates in the literature, clinical sensibility, and statistical stability, i.e., that the sample 
size and recurrence rates in each category remained sufficient. In addition, we evaluated our 
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tool as a binary prognostic test by dividing it using the category cutoffs into 1) high or medium 
risk combined versus low risk, and 2) high risk versus medium and low risk combined. For 
these cutoffs we calculated the sensitivity, specificity, Positive Predictive Value (PPV), and 
Negative Predictive Value (NPV). We could not use the observed numbers of recurrences since 
the true number of recurrences would be higher as a result of censoring. Therefore, we used 
the pooled predicted risks in each risk stratum and multiplied them with the total numbers in 
the risk strata to obtain estimated numbers of recurrence. These calculations were made for a 
hypothetical population of 1000 individuals with the same distribution across risk categories as 
in our development sample. Subsequently, the estimated numbers of recurrence were used to 
evaluate the tool as binary prognostic test. All probabilities in this study were pooled according to 
Marshall, Altman, Holder, and Royston (2009), using the complementary log-log transformation 
before pooling the results and back-transformation thereafter.

External validation
Based on the literature (Royston & Altman, 2013), we evaluated the external validation in several 
steps. Using the coefficients and cumulative baseline survival of the development data, the linear 
predictor was applied in the validation data and the median calibration slope and C-statistic (i.e., 
Harrell’s C-statistic) of the imputed datasets was presented. A Calibration plot was constructed 
and Kaplan Meier curves according to risk groups were displayed and compared between both 
datasets, providing evidence of external validity in terms of discrimination and calibration. 
The calibration plot and Kaplan Meier curves were compared in all imputed datasets and one 
randomly chosen imputed dataset was used for illustration.    

Results

In total, 264 participants were randomized in the development and 289 in the validation study. As 
29 participants in the development and 80 in the validation study dropped-out immediately after 
randomization, they were excluded from further analyses in the current study. In the development 
study, 104 out of 235 experienced a recurrence within 2 years compared to 116 out of 205 in 
the validation study. According to Kaplan-Meier estimates, the overall 2-year cumulative 
proportion of recurrence was 46% and 55% in the development and validation study respectively. 
Demographic and clinical characteristics are described in Table 1. 
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Model building and internal validation
Table 2 displays the univariable and multivariable association with recurrence. Number of 
previous MDEs, residual depressive symptoms, and severity of the last MDE were retained in 
the multivariable model at the .05 alpha level. As described in the methods, treatment with PCT 
during the study was included in the multivariable model although it was not significant at the 
.05 alpha level. After correcting for overfitting, the Nagelkerke R2 was 13% and the model had a 
C-statistic of .56, the latter indicating low discriminatory power. The calibration slope was 0.81 
and the final model was adjusted for overfitting.

Table 1. Baseline demographic and clinical characteristics

 
Characteristics Development data Validation data
   (n = 235) (n = 209)

Age, mean (SD) 46.8 (10.6) 48.3 (9.9)
Female gender, % 74.5 (175/235) 66.5 (139/209)
Country of birth (% the Netherlands) 90.6 (211/233) 96.2 (201/209)
Marital status, %  
 Single 26.1 (61/234) 28.2 (59/209)
 Married or cohabiting 65.4 (153/234) 61.7 (129/209)
 Divorced or widowed 8.5 (20/234) 10.1 (21/209)
Education, %  
 Primary or secondary education 14.0 (33/235) 20.6 (43/209)
 Vocational education 24.7 (58/235) 26.3 (55/209)
 Higher education 61.3 (144/235) 53.1 (111/209)
Employed, % 67.4 (157/233) 63.2 (132/209)
Treatment As Usual (TAU), %  
 General practitioner 29.8 (70/235) 67.0 (140/209)
 Mental health care 37.9 (89/235) 33.0 (69/209)
Treatment with antidepressants, % 55.0 (127/231) 100
Age of first MDE, mean (SD) 28.9 (12.2) 27.8 (11.9)
Months in remission, mean (SD) 8.5 (6.5) 8.0 (6.1)
Previous episodes MDD, %  
 Two   22.1 (52/235) 16.3 (34/209)
 Three or four 41.7 (98/235) 37.3 (78/209)
 Five or more 36.2 (85/235) 46.4 (97/209)
Depressive symptoms (IDS-SR), mean (SD) 16.2 (9.6) 19.1 (11.2)
Severity last episode, %  
 Mild or moderate 77.9 (183/235) 66.8 (139/208)
 Severe 22.1 (52/235) 33.2 (69/208)
Baseline axis-I comorbidity, %  
 Anxiety disorder 13.6 (32/235) 9.1 (19/209)
 Dysthymia 3.0 (7/235) 1.9 (4/209)
 Somatoform disorder 2.6 (6/235) 1.0 (2/209)
 Other 1.3 (3/235) 1.0 (2/209)
 More than one 2.1 (5/235) 4.2 (9/209)
Chronic somatic illness, % 34.4 (78/227) 21.1 (42/199)
Adverse events in childhood, % 28.4 (66/232) 33.3 (69/207)
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The final model was used to calculate a total risk score. For example, an individual that has 
experienced five or more MDEs, has an IDS-SR score of 30, had a severe last MDE, and is 
not treated with PCT has a total risk score of 69 (26 + 30 + 13 + 0). The corresponding 2-year 
recurrence risk can be read from Figure 1, which presents the relationship between total risk score 
and 2-year risk of recurrence. Thus, the individual’s risk is approximately 80%. 

For each individual, a total risk score was calculated and categorized into low (< 35), 
moderate (35-50), and high (≥ 50) risk of depressive recurrence within 2 years. Table 3 shows 
that the tool is able to stratify individuals in predicted risk classes of 37, 55%, and 72%. The 
corresponding observed cumulative recurrence risks were similar in each class. Table 4 displays 
test characteristics of the tool when it would be used as binary prognostic test using the predicted 
probabilities and absolute numbers in the predicted risk categories. The sensitivity of the 
prediction tool was moderate in individuals scoring 35 or more and low in individuals scoring 
50 or more, whereas the specificity in both risk categories was moderate to high. For example, 
when individuals score 35 or more, 52% who actually experienced a recurrence and 69% who 
did not experience a recurrence was correctly classified. The NPV and PPV were acceptable in 
both risk categories. For example, in individuals scoring 50 or more, 72% actually experienced a 
recurrence and in individuals that tested negative, 57% actually did not experience a recurrence.

Table 2. Univariable and multivariable association of predictors with depressive recurrence within 2 years

 

 Childhood adverse events     0.48 1.61 [1.08, 2.41]*   
 Chronic somatic illness 0.17 1.19 [0.79, 1.79]   
 Axis-I comorbidity 0.14 1.15 [0.74, 1.81]   
 Number of depressive 
 episodes     
    2c     0
    3 or 4 0.53 1.70 [0.93, 3.11] 0.46 1.56 [0.86, 2.90] 13
    ≥ 5 0.97 2.64 [1.46, 4.80]** 0.91 2.48 [1.35, 4.53] 26
 IDS-SR score (per point) 0.04 1.04 [1.02, 1.06]*** 0.04 1.04 [1.01, 2.47] 1
 Severity last episode (severe) 0.43 1.53 [0.99, 2.36] 0.46 1.58 [1.01, 2.47] 13
 Treatment PCT -0.28 0.76 [0.52, 1.12] -0.16 0.85 [0.57, 1.26] -5

    Univariable analyses                                 Multivariable analyses

                                          Coefficient       HR [95% CI]        Coefficienta       HR [95% CI] Risk scoreb

Note. Baseline survival at 2 years follow-up = .55. 
*p < .05, **p < .01, *** p < .001.
aCorrected for over optimism after bootstrapping. Shrinkage factor: 0.81.
bRisk score for depressive recurrence within 2 years follow-up. Each coefficient was divided by the coefficient 
closest to zero.
cReference category.
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Figure 1. Relationship between total risk score and predicted risk of recurrence within 2 years based on 
individuals in the development data.
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Table 3. Risk of recurrence within 2 years according to score categories in the development dataset

aIndividuals that were lost to follow-up without experiencing a recurrence.

Score n (%) Recurrence Censoreda Predicted  Observed probability
    probability (%) (1-Kaplan Meier
     estimate) (%)

< 35 140 (59.6) 47 13 .37 .36
35-50  71 (30.2) 40 3 .55 .59
≥ 50 24 (10.2) 17 0 .72 .71

Table 4. Binary prognostic test characteristics based on predicted probabilities

Note. This table is based on a hypothetical sample of 1000 individuals with the same distribution across risk 
categories as in the development data. The number of recurrences are based on the predicted probabilities 
from the development data. Applying the same distribution across risk categories in the development data, 596 
individuals had a total risk score of 35 or lower, 302 had a total risk score between 35 and 50, and 102 had a 
total risk score of 50 or more. In this Table, ≥ 35 refers to the summation of the risk categories 35-50 and ≥ 50.
aPPV = Positive Predictive Value.
bNPV = Negative Predictive Value.

Cut-off score n (%) Sensitivity Specificity PPVa NPVb

≥ 35 404 (40) 52% (239/460) 69% (375/540) 59% (239/404) 63% (375/596)
≥ 50 102 (10) 16% (73/460) 95% (511/540) 72% (73/102)  57% (511/898) 
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External validation
The median C-statistic was .59, indicating a low discriminative power. The median calibration 
slope of 0.56 was considerably smaller than unity, suggesting overfitting. The calibration plot 
(Figure 2) indicates poor calibration, with an underestimation of low risk individuals and an 
overestimation of high risk individuals. Figure 3 shows Kaplan Meier curves in both datasets 
according to risk category. In both studies, high risk scores were associated with a lower 
cumulative probability of surviving (no recurrence) whereas moderate and low risk scores were 
associated with a higher cumulative probability of surviving.
  

 

Figure 2: Calibration plot of the prediction rule in the validation data.
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Figure 2. Calibration plot of the prediction rule in the validation data.
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Figure 3. Kaplan Meier curves for external validation. The Kaplan Meier curves were constructed in one 
imputed dataset and were highly comparable in the other imputed datasets.
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Discussion

Principal findings
We developed a prediction tool based on well-established risk factors and transformed it into 
a practically applicable score to estimate the absolute risk of recurrence within 2 years for an 
individual. Besides treatment with PCT, our final tool included number of previous MDEs, 
severity of the last MDE, and residual depressive symptoms. Although the Kaplan Meier curves 
showed that the tool could differentiate between risk classes and the predictive values of the tool 
used as binary prognostic test varied from poor to excellent, the calibration and discriminative 
power of the model was poor and the figures based on the development data should be interpreted 
with caution due to overfitting.

Comparison with other studies
The risk factors in our final model are consistent risk factors of depressive recurrence according to 
literature reviews (Burcusa and Iacono, 2007; Hardeveld et al., 2010; Monroe, 2010). A possible 
explanation why axis-I comorbidity did not predict recurrence is the low rate of comorbidity 
in this sample. Our exclusion criteria may have influenced these rates and the presence of 
specific types of comorbidities associated with recurrence. Literature reviews do show mixed 
results on psychiatric comorbidity as risk factor of depressive recurrence (Burcusa and Iacono, 
2007; Hardeveld et al., 2010). More recent studies are also mixed, with some demonstrating 
the importance of psychiatric comorbidity on recurrence (e.g., Hoertel et al., 2017; Kennedy et 
al., 2018) and suicide (e.g., Hoertel et al., 2015), and others demonstrating no association with 
recurrence (e.g., Hardeveld, Spijker, de Graaf, Nolen, & Beekman, 2013; Kuehner & Huffziger, 
2013). Differences between studies might be caused by differences in study population, sample 
size, and operationalization. Operationalization may also be an explanation for not finding a 
unique effect of childhood adverse events in the multivariable model. For example, our tool 
did not include childhood neglect and recent studies suggest that of the childhood trauma 
categories, emotional neglect is an important predictor of depressive recurrence (e.g., Hovens 
et al., 2012; Paterniti, Sterner, Caldwell, & Bisserbe, 2017). It is also suggested that clinical 
characteristics mediate the association between childhood trauma and the occurrence (Hovens, 
Giltay, Spinhoven, van Hemert, & Penninx, 2015) and course (Hovens et al., 2012) of depression, 
which corroborates with our finding that childhood adverse events lost statistical significance 
when added to the multivariable model. Although clinical guidelines presume that chronic 
somatic illness is a risk factor for depressive recurrence (American Psychiatric Association, 
2010; National Institute for Health and Care Excellence, 2009; 2010), the systematic review 
of Kok et al. (2013) only identified four studies and found no association. A recent study found 
that pain and not specific types of chronic somatic illness predicted recurrence of MDD and that 
subthreshold depression mediated this association (Gerrits et al., 2014). Literature is mixed on the 
role of sociodemographic characteristics in recurrence. Based on literature reviews that concluded 
sociodemographic characteristics are not consistently associated with recurrence (Burcusa and 
Iacono, 2007; Hardeveld et al., 2010), we did not include them in our model. However, as some 
studies suggest they might play a role in recurrence (e.g., Hardeveld et al., 2013; Hoertel et al., 
2017), we post-hoc examined whether specific sociodemographic characteristics independently 
added to our model, but this was not the case. More studies are needed to understand under 
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which circumstances specific predictors are associated with recurrence. It must be noted that the 
model building strategy in the current study was focused on optimal predictive value of a set of 
variables and not on establishing unconfounded relationships and therefore the predictors should 
not be interpreted as causal factors for recurrence. Further, differences between datasets need 
to be addressed. The main findings of the development study showed no statistically significant 
effects of M-CT added to TAU compared to TAU alone (Klein et al., 2018). The main findings of 
the validation study showed that AD was not superior to tapering AD with PCT and that adding 
PCT to AD was effective in preventing recurrence (Bockting et al., 2018). In the current study, 
all three treatment conditions of the validation data were collapsed into M-CT/PCT or no M-CT/
PCT, which explains the low Nagelkerke R2.

The C-statistic of our model was lower compared to the other two studies that developed 
a multivariable algorithm for predicting recurrence (van Loo et al., 2015; Wang et al., 2014). 
Wang et al. (2014) used longitudinal data of participants with current or lifetime MDD and 
found C-statistics of .75 and .72 in their development and validation data. Van Loo et al. (2015) 
used longitudinal data of female twins that had experienced an MDE in the last year and found 
C-statistics of .79 and .61 in their development and validation data. However, these studies were 
population-based, which limits generalizability to clinical populations. Furthermore, they did not 
report predicted risks according to individual characteristics summarized in a practical score, 
which is crucial for clinical use. Their inclusion of multiple variables is in line with the upcoming 
view that MDD is highly heterogeneous (Fried, 2017; Fried & Nesse, 2015). Moreover, it is in line 
with the large population-based study of Hoertel et al. (2017) that built a comprehensive model 
predicting persistence and recurrence of MDD within 3 years in individuals with an MDE at 
baseline and found that combined effects of multiple factors determined the risk. However, using 
a tool with so many factors is not feasible for clinical practice. Thus far, only the study of Judd et 
al. (2016) developed a simple clinical prediction tool to differentiate between depressive relapse 
and non-relapse. No C-statistic was mentioned in this study, but overall comparable results were 
found regarding performance of specific risk categories. For example, a low sensitivity and high 
specificity was found in participants with a high (73%) risk of depressive recurrence. However, 
their prediction tool was not externally validated. Our tool is easy applicable, has a profound 
empirical foundation in predictors selected, and was externally validated in an independent 
sample.

Clinical implications
Several factors need to be considered to determine whether a prediction tool can be used in 
clinical practice, including model performance and practical applicability, but also current risk 
stratification practice and treatment options (Moons, Altman, Vergouwe, & Royston, 2009; 
Royston & Altman, 2013). The Kaplan Meier curves in the development and validation data 
showed that our tool was able to differentiate between risk classes and when using the tool as 
binary prognostic test the values varied from poor to excellent. However, the figures based on 
the development data must be interpreted with caution due to overfitting and the overall model 
performance, calibration, and discriminatory power was poor. Nevertheless, even a model with 
modest discrimination might be better than no model at all regarding clinical decision making 

(Moons et al., 2009; Royston and Altman, 2013). This notion may apply to the prediction of 
depressive recurrence as it is currently based on clinical judgment, which can be susceptible to 



bias (Croskerry, Singhal, & Mamede, 2013). Albeit, validated questionnaires are available to 
detect the presence of acute MDD, no tools are available for predicting future risk of recurrence in 
remitted individuals. Therefore, in the absence of existing models, one might argue that a clinician 
could include our tool to facilitate clinical decision making by using it as a prognostic yardstick 
for the time being. However, we recommend more research to develop more accurate tools 
that can be recommended for implementation into clinical practice. Eventually, it is important 
to integrate a high performance tool into the clinical decision making process. By doing so, it 
may aid in determining the intensity of monitoring on potential depressive recurrence and in 
selecting relapse prevention strategies (e.g., self-help PCT (Biesheuvel-Leliefeld et al., 2017) or 
cognitive psycho-education (Stangier et al., 2013) for the lower risk group, and face-to-face PCT, 
Mindfulness-Based Cognitive Therapy (MBCT), or the combination of PCT with maintenance 
AD for the medium to high risk group (Bockting, Hollon, Jarrett, Kuyken, & Dobson, 2015; 
Bockting et al., 2018). Altogether, more studies are needed to improve performance, validate risk 
categories, and test outcomes of implementing such a tool using impact studies.

Strengths and limitations
Strengths of the current study include the prospective longitudinal study design, the use of a 
structured clinical interview, and the external validation. Only a small number of prospective 
studies externally validate their tool and report clinical impact or usefulness, especially related 
to specific risk categories (Steyerberg et al., 2013). Several limitations have to be acknowledged. 
First, although we believe that the most consistent predictors were included, according to the 
literature there might be other easily assessable clinical factors contributing to the prediction, 
such as DSM personality disorders, history of suicide attempt, family history of MDD, and age 
at onset of MDD (i.e., Burcusa and Iacono, 2007; Hardeveld et al., 2010; Hoertel et al., 2017). Of 
these variables, only age at onset was assessed in the current study but not included because of its 
strong correlation with previous number of MDEs. We examined post-hoc whether this variable 
independently added to the model but this was not the case. Second, participants aged between 
18 and 65 were included that had experienced at least two MDEs and were predominantly 
highly educated females, which might limit the generalizability. Third, in the literature no formal 
description of risk classes is available and therefore the risk classes in the current study were 
arbitrarily constructed, taking into account the literature, clinical sensibility, and statistical 
stability (i.e., sufficiently large numbers). Fourth, calibration in the validation data was poor. 
Although model development and external validation should focus on moderate rather than 
perfect calibration (van Calster et al., 2016), our model should be further enhanced.
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Chapter 3

Beliefs about the causes of depression and recovery and their 
impact on adherence, dosage, and successful tapering of 
antidepressants

Based on:
Klein, N. S., van Rijsbergen, G. D., ten Doesschate, M. C., Hollon, S. D., Burger, H., & Bockting, 
C. L. H. (2017). Beliefs about the causes of depression and recovery and their impact on 
adherence, dosage, and successful tapering of antidepressants. Depression and Anxiety, 34(3), 
227–235. doi:10.1002/da.22598
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Abstract

Background Continuation of antidepressants after remission is widely used to prevent depressive 
relapse/recurrence. Little is known about predictors of antidepressant use in terms of adherence, 
dosage, and successful tapering. The current study aimed to explore beliefs about the causes of 
depression and recovery (i.e., causal beliefs) and to examine whether they predict antidepressant 
use.
Methods The data were drawn from a controlled trial and an extension of this trial with additional 
experience sampling. In total, 289 remitted individuals with recurrent depression (antidepressants 
≥ 6 months) were randomly assigned to Preventive Cognitive Therapy (PCT) with antidepressant 
tapering, PCT with maintenance antidepressants, or maintenance antidepressants alone. 
Adherence, antidepressant dosage, and causal beliefs regarding the first and last depressive 
episode were explored via questionnaires.
Results Most participants mentioned stressful life events as cause of depression, although more 
participants tended to endorse external causes for the first episode and internal causes for the 
last episode. Antidepressants were most often mentioned as helpful during recovery from both 
episodes. Over half of all participants were adherent and under half of the participants in the 
tapering condition were able to complete the taper. Causal beliefs did not predict antidepressant 
use. 
Conclusions The results suggest that causal beliefs play little role in the use of maintenance 
antidepressants. More information is needed on factors contributing to successful tapering. The 
results must be interpreted with caution as this is not a naturalistic study and the results might be 
biased towards a more favorable view regarding antidepressants. 
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Introduction
Major Depressive Disorder (MDD) is a highly prevalent and recurrent disorder with a large bur-
den of disease (Ferrari et al., 2013; Richards, 2011). After the acute phase of depression, continu-
ation of antidepressants is advised as one of the relapse prevention strategies (American Psychia-
tric Association, 2010). In the last decade of the 20th century, the use of antidepressants increased 
four to tenfold in various countries (Jureidini & Tonkin, 2006), and currently in the Netherlands 
1.1 million people are using antidepressants (Foundation of Pharmaceutical Statistics, 2014). 
Rates of non-adherence in antidepressant users are high (Pampallona, Bollini, Tibaldi, Kupelnick, 
& Munizza, 2002) and side effects are prevalent (Kennedy, 2006). Moreover, individuals have 
concerns about the long-term side effects and prefer psychotherapy over antidepressants (Gibson, 
Cartwright, & Read, 2014). In the last few decades, psychotherapeutic treatment strategies have 
evolved to specifically protect against depressive relapse and recurrence (further referred to as 
recurrence) after the acute phase of depression (Guidi, Fava, Fava, & Papakostas, 2011). There-
fore, alternatives seem available for individuals not wanting to maintain antidepressants after the 
acute phase of depression. However, studies show contrasting results regarding recurrence rates 
during guided tapering. A recent study found comparable results on recurrence rates for tapering 
antidepressants with Mindfulness-Based Cognitive Therapy (MBCT) versus maintaining antide-
pressants alone (Kuyken et al., 2015). Another study showed increased recurrence rates for indi-
viduals tapering versus maintaining antidepressants after treatment with MBCT (Huijbers et al., 
2016). Moreover, studies suggest tapering antidepressants might be difficult due to, for example, 
withdrawal symptoms and difficulties in distinguishing withdrawal symptoms from depressive 
symptoms (Fava, Gatti, Belaise, Guidi, & Offidani, 2015). Little is known about how many indi-
viduals are able to complete the taper (i.e., successful tapering) and what are specific mechanisms 
that predict antidepressant usage in terms of adherence, dosage, and successful tapering.

Among the factors that could predict antidepressant use are beliefs about the causes and 
treatments of depression, as these are related to adherence, time to discontinuation, and number 
of antidepressant prescriptions (Aikens, Kroenke, Swindle, & Eckert, 2005; Horne et al., 2013; 
Hung, 2014; Lynch, Moore, Moss-Morris, & Kendrick, 2015; Sansone & Sansone, 2012). For 
example, two systematic reviews showed that several beliefs (e.g., concerning the necessity of 
antidepressants) are associated with adherence (Hung, 2014; Sansone & Sansone, 2012). A study 
where individuals with MDD were randomized to one of three Selective Serotonin Reuptake 
Inhibitors (SSRIs) demonstrates that baseline skepticism about antidepressants predicted time 
to discontinuation (Aikens et al., 2005). A study in individuals diagnosed with MDD showed 
that beliefs about depression as a chronic illness and medication as an effective treatment 
strategy are associated with higher numbers of antidepressant prescriptions (Lynch et al., 2015). 
Furthermore, studies found that beliefs about the causes and treatment of depression affect 
treatment outcome (Aikens & Klinkman, 2012; Sullivan et al., 2003). For example, a study 
in individuals with MDD showed that the perceived need for antidepressants measured prior 
to treatment with antidepressants is positively associated with subsequent symptom reduction 
(Aikens & Klinkman, 2012). To our knowledge, no study examined the association between 
beliefs about the causes and treatment of depression and successful tapering of antidepressants. In 
addition, no study examined whether beliefs in a biological cause of depression might affect use 
of maintenance antidepressants in remitted individuals. One study found an association between 
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the belief in a biological cause of depression and beliefs about the necessity of antidepressants 
(Aikens, Nease, & Klinkman, 2008). Possibly, biological causal beliefs form a more general 
framework that guides behavior regarding antidepressant use. 

The current study aimed to explore beliefs about the causes of depression and recovery 
(i.e., causal beliefs) in remitted recurrently depressed individuals and to examine whether they 
would predict baseline adherence, subsequent dosage and successful tapering of maintenance 
antidepressants. Studies show that experience with depression and treatment is associated with 
an increased endorsement of biological or characterological causal beliefs and a more positive 
attitude towards medication (Gibson et al., 2014; Jorm et al., 2000; Khalsa, Mccarthy, Sharpless, 
Barrett, & Barber, 2011). Since at baseline the individuals in our sample had experienced at 
least two depressive episodes and were using maintenance antidepressants, we expected to 
predominantly find biological causal beliefs and beliefs about antidepressants as most helpful 
during recovery. We hypothesized that beliefs about the causes of depression would change from 
external (life events) towards internal (biology or coping) beliefs with additional depressive 
episodes. In addition, we expected an increased endorsement of antidepressants as most helpful 
during recovery with additional episodes. Regarding antidepressant use, we expected that beliefs 
in a biological cause of depression and in antidepressants as most helpful during recovery would 
predict higher baseline adherence. In addition, we expected that these beliefs would prospectively 
predict unsuccessful antidepressant tapering in participants advised to taper antidepressants and 
would predict a stable or increased dosage in all participants after 6 months. If causal beliefs 
predict antidepressant use, clinicians can use this information to predict who will be able to taper 
antidepressants and for whom it might be best to maintain antidepressants.

Methods

The data were drawn from a multicenter trial (n = 238) and an extension of this trial with additional 
experience sampling (n = 51). Remitted individuals with a history of recurrent depression were 
randomized to maintenance antidepressants with additional Preventive Cognitive Therapy (PCT), 
PCT while tapering off of antidepressants, or maintenance antidepressants alone. Recruitment ran 
from June 2009 (assessment from July 14, 2009) to January 2015, and a 24-month follow-up is 
ongoing until June 2017. The study was approved by the Medical Ethical Committee for Mental 
Health Institutions (METiGG) and was registered at trialregister.nl (identifier: NTR1907). The 
study is described in detail elsewhere (Bockting, Elgersma, et al., 2011).

Participants 
Participants were aged between 18 and 65 and had to meet the following criteria: 1) at least two 
prior depressive episodes with the last episode occurring in the last two years; 2) in remission for 
at least 2 months according to the Structured Clinical Interview for DSM-IV Disorders (SCID-I) 
(Spitzer, Williams, Gibbon, & First, 1992); 3) a score on the Hamilton Rating Scale for Depression 
(HRSD) (Hamilton, 1960) less than or equal to 10; and 4) use of antidepressants for at least 6 
months. Exclusion criteria were 1) current or past mania/hypomania or a psychotic episode; 2) 
current alcohol/drug dependence/abuse; 3) predominant anxiety disorder; 4) psychotherapy more 
than twice a month; and 5) brain damage.
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Procedure
Individuals were recruited through mental health care institutions, general practitioners (GPs), 
pharmacists, and media. After explanation of the procedure, informed consent was obtained. 
Subsequently, individuals were screened on inclusion and exclusion criteria and interviewed by 
trained interviewers using the SCID-I. Individuals who met the inclusion criteria were randomized 
to one of the three conditions.

Measures
Causal beliefs
To assess causal beliefs, a four-item questionnaire based on earlier research (Prins, Verhaak, 
Bensing, & van der Meer, 2008) was administered before randomization (see Appendix). 
Individuals were asked what they thought was the most important cause for onset of their first 
and last (most recent) depressive episode. The categories listed were negative or stressful life 
event(s), biological causes, thoughts and ways of dealing with stressful life events (further 
referred to as coping), and otherwise. Furthermore, individuals were asked what helped most 
during recovery from both episodes. The categories listed were psychotherapy/another form of 
therapy, antidepressants, perseverance, spontaneous recovery, and otherwise. Participants were 
encouraged to choose one answer. If they could not choose, they were allowed to endorse multiple 
answers. For those participants we added a new category called ‘multiple answers’. Because we 
were mainly interested in psychosocial and biological beliefs, we used the first three categories 
of each answer and combined all other answers in a category named ‘Other’. Secondary analyses 
were performed in which participants with multiple answers containing biology as most important 
cause of depression were added to the category ‘biology’, and answers containing antidepressants 
as most helpful during recovery were added to the category ‘antidepressants’.

Use of antidepressants
The four-item Medication Adherence Questionnaire (MAQ) (Morisky, Green, & Levine, 1986) was 
used to evaluate whether participants used their antidepressant as intended and as prescribed. This 
questionnaire was administered at baseline and assessed adherence 3 months prior to study entry. 
Participants were asked whether they had forgotten to take their medication, had been careless 
with medication intake, had stopped their medication intake when feeling better, and had stopped 
the intake when feeling worse. Answering ‘yes’ was coded as one, answering ‘no’ was coded as 
zero. A total score of 0 was coded as high adherent, 1 or 2 as medium adherent, and 3 or 4 as 
low adherent. To examine both successful tapering and antidepressant dosage after 6 months, 
the same questionnaires on antidepressant dosage was used. At baseline, antidepressant use was 
measured using information from the screening, whereas dosage for the 6 months immediately 
following baseline was measured using the Trimbos and iMTA questionnaire on Costs associated 
with Psychiatric illness (TiC-P) (Hakkaart-van Roijen, 2002). To determine successful tapering, we 
only selected participants randomized to the condition with guided tapering (n = 85). In line with 
the literature (Fawcett, Epstein, Fiester, Elkin, & Autry, 1987; Moleman, 2009), clinicians were 
advised to completely taper the participants’ antidepressant over a period of 4 weeks, although this 
period could be extended if participants strongly preferred so. Therefore, we monitored the use of 
antidepressants over a period of 6 months. Due to ethical constraints, participants were advised to 
taper antidepressants, but this was not mandatory. Successful taper was defined as either completely 
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tapering or tapering antidepressants with a minimal reduction of 50%. To examine antidepressant 
dosage in all participants, a variable was constructed in which antidepressant dosage was defined as 
a decrease, no change, or an increase in antidepressants after 6 months.

Statistical analyses
In total, 55% of the cases had missing data. Antidepressant dosage after 6 months, baseline 
adherence to antidepressants, and residual depressive symptomatology missed more than 10% 
(49%, 33%, and 21%, respectively). Multiple imputations by chained equations were used to 
estimate the missing values under the assumption that the data were missing at random (MAR). 
Calculations according to Bodner (2008) were used to calculate the number of imputations 
necessary. In line with the literature (Graham, 2009), all variables used in the analyses were 
imputed. Baseline characteristics predicted whether the data were missing, and Little’s MCAR 
test suggested the data might be missing completely at random (X2  = 23.2, p = .109). Altogether 
we assumed the data were at least partly missing at random and consequently multiple imputations 
may have reduced bias.

Causal beliefs
McNemar’s test was used to compare the proportion of external and internal beliefs and beliefs 
about antidepressants for the first versus the last depressive episode. The results of the Chi-square 
tests were pooled using the formulas of Li, Meng, Raghunathan, and Rubin (1991). First, the 
relative increase in variance caused by the multiple imputations was calculated. Next, the degrees 
of freedom were calculated including the relative increase in variance, the original degrees 
of freedom, and the number of imputations. Finally, the test statistic was transformed into an 
F-statistic. The corresponding p-value was found using the original and the transformed degrees 
of freedom. Since the calculation of the degrees of freedom of the denominator does not depend 
on sample size but on the number of imputations and the impact of imputations on increased 
standard errors, the values might exceed the maximum number if the data were complete. 
When these degrees of freedom were substantial, the Chi-square distribution was used, as the 
F-distribution is approximately equal to the Chi-square distribution in this case.

Causal beliefs and use of antidepressants
To examine whether causal beliefs predicted baseline adherence, a multivariable binary logistic 
regression analysis was performed. In this analysis, the independent variables were the four causal 
beliefs clustered into biology/medication versus other beliefs, and the dependent variable was 
baseline adherence coded as ‘adherent’ (high adherent) or ‘non-adherent’ (medium or low adherent).

To test whether causal beliefs predicted successful tapering over the 6 months after study 
entry, a multivariable binary logistic regression analysis was performed in participants advised 
to taper antidepressants. In this analysis, the independent variables were the four causal beliefs 
clustered into biology/medication versus other beliefs. The dependent variable was successful 
tapering antidepressants (0 = not successful, 1 = successful).  

To examine whether beliefs in biology/medication versus other causal beliefs measured 
at baseline prospectively predicted a stable or increased dosage of antidepressants over the 
6 months after study entry in all participants, a multivariable multinomial logistic regression 
analysis was performed. In this analysis, the independent variables were the four causal beliefs, 
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and the dependent variable was a change in antidepressants (‘decrease’ = 0, ‘equal dosage’ = 
1, and ‘increase’ = 2). Because treatment condition is potentially associated with subsequent 
antidepressant dosage, we controlled for this in the main analysis. In addition, a secondary 
analysis was performed to assess whether the associations between beliefs and antidepressant 
dosage differed between the treatment arms. 

All three logistic regression analyses were repeated whilst controlling for gender, age, educational 
level, number of previous depressive episodes, and residual depressive symptomatology.

Results

Participant characteristics are summarized in Table 1. Participants were predominantly female 
(65%) with a mean age of 47.3 (SD = 10.3). The median number of previous depressive episodes 
was 4 and the mean number of months since remission 8.1 (SD = 6.4). 

Table 1. Baseline characteristics

Note. The original data is used without multiple imputations. Current or previous psychotherapy yielded 
current or previous cognitive therapy and/or another form of psychotherapy. SSRI = Selective Serotonin 
Reuptake Inhibitor.

Characteristics      Total (N = 289)

Age, mean (SD)        47.3 (10.3)
Female, %        65.4 (189/289) 
Country of birth (% the Netherlands)        96.9 (278/287) 
Marital status, % 
 Single        30.4 (87/286)
 Married/cohabiting        60.8 (174/286)
 Divorced/widowed        8.7 (25/286)
Education ≥ college, %        51.2 (148/289)
Employed, %         67.0 (191/285)
Current or previous psychotherapy, %        86.9 (251/289)
Number of depressive episodes, median (IQR)        4 ± 3, 6
Months in remission, mean (SD)        8.1 (6.4)
Type of antidepressant (% SSRI)        87.8 (251/286)



Causal beliefs
Causal beliefs are summarized in Table 2. The most commonly mentioned belief about the cause of 
both the first and the last depressive episode was negative or stressful life events. Antidepressants 
were perceived as most helpful during recovery from both depressive episodes. When the 
participants with multiple answers including antidepressants were aggregated with the category 
antidepressants, a total of 35% endorsed antidepressants as most helpful during recovery from the 
first and 44% from the last depressive episode. The diagonals in Table 2 show that 43% mentioned 
the same cause for both the first and last depressive episode and that 40% mentioned the same cause 
of recovery for both episodes. 

The results from McNemar’s test suggested a change from an external cause for the first 
depression towards an internal cause for the last depression (X2 (1) = 7.14, p = .008, comparable with 
the secondary analysis). Participants more often endorsed antidepressants as most helpful during 
recovery from their last compared to their first episode (only supported by the secondary analysis 
(X2 (1) = 4.72, p = .030)). A post-hoc analysis using a Chi-square test showed no association between 
the change from external to internal causes and the increased endorsement of antidepressants (X2 (1) 
= .01, p = .920).

Causal beliefs and use of antidepressants      
Of all participants, 52% (n = 150) scored high adherent to antidepressants. Table 3 shows causal 
beliefs did not predict baseline adherence to antidepressants. Of the 85 participants randomly 
assigned to the tapering condition, 40% (n = 34) were able to completely taper antidepressants. 
When we additionally took into account the participants that tapered antidepressants with 
a minimum reduction of 50%, this percentage increased to 59% (n = 50). Table 4 displays the 
results of the logistic regression and shows that causal beliefs did not predict successful tapering of 
antidepressants. Table 5 presents the results of the multinomial logistic regression performed in all 
participants and shows that after correcting for treatment condition, biological versus other causal 
beliefs did not predict a stable or increased dosage of antidepressants 6 months after study entry.
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Table 2. Beliefs about the causes of depression and recovery

Note. Using multiple imputations by chained equations, data of the imputations were averaged and rounded to 
the nearest number. Therefore, the frequencies and percentages do not add up exactly.
Note. Instructions: The total number of participants endorsing a specific belief for the first or last depressive 
episode is displayed in the diagonals of the table. Within the table you can find how many participants 
endorsed a specific belief about both the first and last depressive episode.
Note. The category ‘other’ regarding the causes of depression was composed of two answering options, 
namely: 1. A combination of answers (first depressive episode: n = 23, last depressive episode: n = 17). The 
most frequent combinations of responses regarding causes of both the first and last depressive episode were 
life events and biology (first depressive episode: 29%, last depressive episode: 27%), life events and coping 
(first depressive episode: 19%, last depressive episode: 20%), and biology and coping (first depressive 
episode: 24%, last depressive episode: 27%). 2. An open-ended question in which the participants could 
fill out an alternative answer if other categories were not applicable (first depressive episode: n = 21, last 
depressive episode: n = 23). Examples of these answers were mainly about long-term environmental factors 
(e.g., working conditions, loneliness) and health factors (e.g., fatigue or other preexisting health conditions).
Note. The category ‘other’ regarding what was most helpful during recovery from depression was composed 
of three answering options, namely: 1. Spontaneous recovery (first depressive episode: n = 33, last 
depressive episode: n = 26). 2. A combination of answers (first depressive episode: n = 34, last depressive 
episode: n = 43). The most frequent combinations of responses for both the first and the last depressive 
episode were psychotherapy and antidepressants (first depressive episode: 48%, last depressive episode: 
53%), psychotherapy and perseverance (first depressive episode: 16%, last depressive episode: 13%), and 
antidepressants and perseverance (first depressive episode: 10%, last depressive episode: 8%). 3. An open-
ended question in which the participants could fill out an alternative answer if other categories were not 
applicable (first depressive episode: n = 16, last depressive episode: n = 14). Examples of these answers were 
support from friends and/or family (first depressive episode: 25%, last depressive episode: 9%), changes in 
the environment (first depressive episode: 41%, last depressive episode: 18%), and changes in lifestyle (first 
depressive episode: 25%, last depressive episode: 36%). The most frequently mentioned change in lifestyle 
concerned having more rest or a better daily rhythm. 

Life events 53 (18.3) 23 (8.0) 41 (14.2) 11 (3.8) 128 (44.4)
Biological 15 (5.2) 12 (4.2) 5 (1.7) 5 (1.7) 38 (13.1)
Coping 20 (6.9) 13 (4.5) 41 (14.2) 5 (1.7) 79 (27.3)
Other 13 (4.5) 5 (1.7) 8 (2.8) 19 (6.6) 44 (15.2)
Total 101 (35.0) 52 (18.0) 96 (33.2) 40 (13.8) 289 (100)

Cause of last depressive episode, n (%)

Cause of first 
depressive episode,
n (%)  Life events Biological Coping  Other               Total 

Psychotherapy 15 (5.2) 13 (4.5) 14 (4.8) 18 (6.2) 58 (20.1)
Antidepressants 11 (3.8) 41 (14.2) 13 (4.5) 12 (4.1) 78 (27.0)
Perseverance 14 (4.8) 14 (4.8) 24 (8.3) 19 (6.6) 70 (24.2)
Other 12 (4.1) 26 (9.0) 10 (3.5) 34 (11.8) 83 (28.7)
Total 52 (18.0) 94 (32.5) 60 (20.8) 83 (28.7) 289 (100)

Most helpful last depressive episode, n (%)

Most helpful  first 
depressive episode,     
n (%)  Psychotherapy Antidepressants Perseverance  Other               Total 
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Table 3. Multivariable binary logistic regression of causal beliefs on baseline adherence to antidepressants

Note. The dependent variable was baseline adherence to antidepressants. In this multivariable model, the 
independent variables were perceived cause of the first and last depressive episode and beliefs about what 
helped most during recovery from the first and last depressive episode measured at baseline.
Note. The secondary analysis, where participants with multiple answers including biology and medication 
were collapsed with the corresponding category, showed similar results. In addition, correcting the analyses 
for baseline clinical characteristics resulted in similar results.

Predictor variable Β  OR 95% CI p

Biological cause of first depressive episode -0.45  0.64 [0.27, 1.53] .316
Biological cause of last depressive episode 0.04  1.04 [0.47, 2.26] .931
Antidepressants as most helpful first depressive episode 0.09  1.10 [0.53, 2.29] .803
Antidepressants as most helpful last depressive episode 0.22  1.25 [0.64, 2.45] .519

Table 4. Multivariable binary logistic regression of causal beliefs on completely tapering antidepressants

Note. The dependent variable was completely tapering antidepressants. In this multivariable model, the 
independent variables were perceived cause of the first and last depressive episode and beliefs about what 
helped most during recovery from the first and last depressive episode.
Note. When the analysis was repeated with the less strict measure for antidepressant tapering (tapering 
with a minimal reduction of 50%) and the secondary analysis (participants with multiple answers including 
biology and medication were collapsed with the corresponding category), the results were similar. In addition, 
correcting the analyses for baseline and clinical characteristics resulted in similar results.

Predictor variable Β  OR 95% CI p

Biological cause of first depressive episode -0.09  0.91 [0.15, 5.41] .919
Biological cause of last depressive episode 0.99  2.70 [0.66, 11.15] .169
Antidepressants as most helpful first depressive episode 0.09  1.09 [0.25, 4.78] .906
Antidepressants as most helpful last depressive episode -0.53  0.59 [0.15, 2.35] .453



Discussion

In this study, we examined whether causal beliefs would predict the use of maintenance 
antidepressants. As a first step, we examined the causal beliefs of remitted recurrently depressed 
participants using maintenance antidepressants.

Causal beliefs 
The most commonly mentioned cause of depression was stressful life events, which is in line 
with studies in the general population and in patients (Angermeyer & Dietrich, 2006; Prins et 
al., 2008). This persistent psychosocial view could be a reflection of the general perspective 
in society or the fact that psychosocial explanations are easier to comprehend than biological 
explanations (Buus, Johannessen, & Stage, 2012). The biologically oriented view which we 
expected was prevalent in the beliefs about what helped most during recovery, where medication 
was mentioned most often. On the one hand, this finding is consistent with the current literature, 
where medication and other forms of treatment are often mentioned as factors of recovery 
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Table 5. Multivariable multinomial logistic regression of causal beliefs on antidepressant dosage

Note. The dependent variable was antidepressant dosage categorized as a decrease, no change, or an increase 
in antidepressants. A decrease in antidepressants is the reference category. In this multivariable model, the 
independent variables were perceived cause of the first and last depressive episode (biological versus other 
beliefs with other beliefs as the reference category) and beliefs about what helped most during recovery from 
the first and last depressive episode (antidepressants versus other beliefs, with other beliefs as the reference 
category). In this analysis, we controlled for treatment condition.
Note. When the analysis was repeated with the secondary analysis, where participants with multiple answers 
including biology and medication were collapsed with the corresponding category, the results were similar. In 
addition, correcting the analyses for baseline and clinical characteristics and adding interaction terms between 
causal beliefs and treatment condition resulted in similar results.

No change in 
antidepressants

Increase in 
antidepressants

Predictor variable

Biological cause of first depressive 
episode
Biological cause of last depressive 
episode
Antidepressants as most helpful 
first depressive episode
Antidepressants as most helpful last 
depressive episode

Biological cause of first depressive 
episode
Biological cause of last depressive 
episode
Antidepressants as most helpful 
first depressive episode
Antidepressants as most helpful last 
depressive episode

95% CI

[0.43, 2.54]

[0.58, 2.98]

[0.33, 1.62]

[0.73, 2.88]

[0.08, 2.43]

[0.50, 3.78]

[0.56, 3.82]

[0.50, 3.22]

Β

0.04

0.28

-0.31

0.37

-0.82

0.32

0.38

0.23

OR

1.04
 
1.32
 
0.73
 
1.44
 

0.44
 
1.37
 
1.47
 
1.26

p

.926

.509

.441

.297

.348

.543

.432

.623



(Badger & Nolan, 2007; Brown et al., 2007; Budd, James, & Hughes, 2008; Friedberg et al., 
1999; Hansson, Chotai, & Bodlund, 2012; Leydon, Rodgers, & Kendrick, 2007; Löwe, Schulz, 
Gräfe, & Wilke, 2006; Read, Cartwright, Gibson, Shiels, & Haslam, 2014; Read, Cartwright, 
Gibson, Shiels, & Magliano, 2015). On the other hand, it contrasts the finding of a systematic 
review that individuals prefer psychotherapy (van Schaik et al., 2004). This same systematic 
review showed that treatment experience is associated with a preference for the corresponding 
treatment modality. The authors suggest that this phenomenon might be explained by cognitive 
dissonance reduction, where people tend to match their preferences with the choices they make. 
This is in line with a systematic review that found individuals’ judgement regarding recovery can 
be inaccurate due to several biases (Redelmeier & Dickinson, 2011).

Beliefs about the causes of depression seemed to change from external in the first towards 
internal in the last depressive episode, suggesting that with additional episodes, individuals 
might settle into the belief that depression is caused by internal rather than external factors. 
With more episodes, it might be harder to believe in external causes of depression, which is 
in line with studies showing that experience with depression is associated with biological and 
characterological causal beliefs (Gibson et al., 2014; Jorm et al., 2000; Khalsa et al., 2011). 
Other explanations might be that risk factors for recurrence change over depressive episodes 

(Bockting, Spinhoven, Koeter, Wouters, & Schene, 2006; Stroud, Davila, & Moyer, 2008). The 
post-hoc analysis showed no association between the change from external to internal beliefs 
and the increased endorsement of antidepressants. This contrasts a study that found a higher 
endorsement of biochemical beliefs about the causes of depression in individuals that were more 
likely to believe that antidepressants reduced their depression (Khalsa et al., 2011). A possible 
explanation for not finding an association in the current study might be that internal beliefs 
yielded both biological and characterological beliefs, which might differently impact beliefs 
about antidepressants. More studies are warranted that examine the association between beliefs 
about the causes of depression and factors that help during recovery.

Causal beliefs and use of antidepressants
The results showed adherence rates consistent with the literature (Pampallona et al., 2002; 
ten Doesschate, Bockting, Koeter, & Schene, 2009). For example, a comparable study found 
non-adherence rates ranging between 40% and 53% (ten Doesschate et al., 2009). Regarding 
successful tapering, our results showed that after 6 months less than half of the participants in 
the tapering condition successfully tapered off antidepressants. To our knowledge, only four 
studies report rates of successful antidepressant taper, mentioning 75% (Kuyken et al., 2008), 
71% (Kuyken et al., 2015), 53% (Huijbers et al., 2016), and 6% (Eveleigh et al., 2014). The 
different rates could be explained by differences in guidance. In the studies mentioning 75% and 
71%, participants received MBCT with additional tapering support from their MBCT therapist 
and a physician, and participants were encouraged to complete the taper within 6 months. In the 
study mentioning 53%, individuals with a preference for MBCT were recommended to taper 
antidepressants within 5 weeks after treatment with MBCT and participants received tapering 
support from a psychiatrist. These three studies are comparable to our study, where participants 
received PCT with additional tapering support from their GP and the advice to taper within 4 
weeks. However, in our study the tapering process was monitored less strictly, which might 
explain the lower rates of successful tapering. In the study mentioning 6%, participants were 
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guided by their GP and tapering duration was based on antidepressant dosage.
The finding that causal beliefs did not predict antidepressant use is surprising, as studies 

show that beliefs about the causes and treatment of depression are associated with adherence, 
time to discontinuation, and number of antidepressant prescriptions (Aikens et al., 2005; Horne 
et al., 2013; Hung, 2014; Lynch et al., 2015; Sansone & Sansone, 2012). One reason for not 
finding an effect might be that we did not use a comprehensive psychological framework 
regarding determinants affecting the decision-making process. Especially regarding the complex 
process of tapering antidepressants, several factors might be involved in the decision-making 
process and subsequent behavior of individuals. An example of a well-studied framework is 
the theory of planned behavior, hypothesizing that attitudes, subjective norms, and behavioral 
control determine behavior (Ajzen, 1988). Another possible explanation for the absence of an 
effect concerns the guidance of the GP. Studies show that GP guidance regarding the tapering 
of antidepressants varies widely (Bosman et al., 2016; Leydon et al., 2007; Verbeek-Heida & 
Mathot, 2006). In addition, the quality of the relationship with the prescribing GP is associated 
with, for example, specific causal beliefs, adherence to antidepressants, and persistent use of 
antidepressants (Bauer et al., 2014; Brown et al., 2007). In the current study, we had no control 
over this patient-doctor relationship nor any other contact with clinicians. This may have affected 
the decision of participants to actually taper or maintain antidepressants. Finally, factors inherent 
to the design may have played a role. The current study focused on the most important causal 
beliefs and did not take into account the more complex and multifaceted structure of causal 
beliefs that some studies suggest (Prins et al., 2008).

Limitations and clinical implications
The results should be interpreted with caution. First, they could be biased towards a biological 
perspective and a more favorable view towards antidepressants because this sample was selected 
on antidepressant use. In addition, the included participants were interested in receiving a 
psychological intervention. Second, causal beliefs were retrospectively assessed after recovery 
from the last depressive episode, which does not necessarily reflect actual beliefs during the first 
or last episode of depression. Beliefs could have changed and become more similar due to, for 
example, additional depressive episodes or treatment experience. Third, this is not a naturalistic 
study. Participants were advised to continue or discontinue antidepressants, and therefore the 
results must be interpreted with caution. 

Despite these limitations, this is the first study that distinguished between beliefs for different 
depressive episodes and that examined the influence of these beliefs on antidepressant use in 
the maintenance phase. If causal beliefs do not influence treatment choices regarding the use 
of antidepressants, practitioners do not have to take them into consideration while providing 
treatment information about antidepressants. However, the results suggest that causal beliefs 
change over time, and therefore discussing beliefs while providing information to individuals 
about evidence-based treatments might result in improved treatment choice outcome. As 
a substantial part of the participants were not able to completely taper antidepressants, more 
information is needed on factors predicting successful tapering to inform and increase the 
evidence base of clinical guidelines. In addition, more studies are needed to examine whether 
tapering maintenance antidepressants is desirable regarding recurrence rates and who is able to 
taper antidepressants without relapsing.
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Appendix: questionnaire ‘attributions about depression’

Introduction of the questions
    ‘I am going to ask four questions that have multiple options         
      to answer.’ 

1. What do you think was the most important cause for your first depressive episode?
a. Negative or stressful life events. Which events? ………….. and when did this take place? 

……………
b. Biological cause. Can you explain this? …………
c. Thoughts and way of dealing with stressful life events
d. Different …………

2. What do you think was the most important cause for the last (most recent) depressive 
episode you have experienced?

a. Negative or stressful life events. Which events? ………….. and when did this take place? 
……………

b. Biological cause. Can you explain this? …………
c. Thoughts and way of dealing with stressful life events
d. Different …………

3. What did you think helped you the most during recovery from your first depressive 
episode?

a. Psychotherapy or another form of therapy. Which form? .....
b. Medication (antidepressants)
c. Perseverance (using your own strength)
d. Spontaneous recovery (no direct cause)
e. Otherwise ……………

4. What did you think helped you the most during recovery from your last (most recent) 
depressive episode?

a. Psychotherapy or another form of therapy. Which form? .....
b. Medication  (antidepressants)
c. Perseverance (using your own strength)
d. Spontaneous recovery (no direct cause)
e. Otherwise ……………

Instructions for the interviewer
Participants have to choose one of the options that are mentioned. When the participant 
answers with multiple options, try to find out which of the options is most suitable. When 
the participant indicates that multiple answers are equally suitable, allow endorsement of 
multiple answers by exception.
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Chapter 4

Effectiveness of preventive cognitive therapy while tapering 
antidepressants versus maintenance antidepressant treatment 
versus their combination in prevention of depressive relapse or 
recurrence (DRD study): a three-group, multicenter, randomized 
controlled trial

Based on:
Bockting, C. L. H., Klein, N. S., Elgersma, H. J., van Rijsbergen, G. D., Slofstra, C., Ormel, J., … 
Burger, H. (2018). Effectiveness of preventive cognitive therapy while tapering antidepressants 
versus maintenance antidepressant treatment versus their combination in prevention of depressive 
relapse or recurrence (DRD study): a three-group, multicentre, randomised controlled trial. 
The Lancet Psychiatry, 5, 401-410. doi:10.1016/S2215-0366(18)30100-7



Abstract

Background Keeping individuals on antidepressants after remission or recovery of major 
depressive disorder is a common strategy to prevent relapse or recurrence. Preventive Cognitive 
Therapy (PCT) has been proposed as an alternative to maintenance antidepressant treatment, but 
whether its addition would allow tapering of antidepressants or enhance the efficacy of maintenance 
antidepressant treatment is unclear. We aimed to compare the effectiveness of antidepressants 
alone, with PCT while tapering off antidepressants, or PCT added to antidepressants in the 
prevention of relapse and recurrence.
Methods In this single-blind, multicenter, parallel, three-group, randomized controlled trial, 
individuals recruited by general practitioners, pharmacists, secondary mental health care, or 
media were randomly assigned (10:10:8) to PCT and antidepressants, antidepressants alone, 
or PCT with tapering of antidepressants, using computer-generated randomized allocation 
stratified for number of previous depressive episodes and type of care. Eligible participants had 
previously experienced at least two depressive episodes and were in remission or recovery on 
antidepressants, which they had been receiving for at least the past 6 months. Exclusion criteria 
were current mania or hypomania, a history of bipolar disorder, any history of psychosis, current 
alcohol or drug abuse, an anxiety disorder that requires treatment, psychological treatment more 
than twice a month, and a diagnosis of organic brain damage. The primary outcome was time-
related proportion of individuals with depressive relapse or recurrence in the intention-to-treat 
population, assessed four times in 24 months. Assessors were masked to treatment allocation, 
whereas physicians and participants could not be masked. This trial is registered with the 
Netherlands Trial Register, number NTR1907.
Findings Between July 14, 2009, and April 30, 2015, 2486 participants were assessed for 
eligibility and 289 were randomly assigned to PCT and antidepressants (n = 104), antidepressants 
alone (n = 100), or PCT with tapering of antidepressants (n = 85). The overall log-rank test 
was significant (p = .014). Antidepressants alone were not superior to PCT while tapering off 
antidepressants in terms of the risk of relapse or recurrence (Hazard Ratio (HR) 0.86, 95% CI 
[0.56, 1.32]; p = .502). Adding PCT to antidepressant treatment resulted in a 41% relative risk 
reduction compared with antidepressants alone (HR 0.59, 95% CI [0.38, 0.94]; p = .026). There 
were two suicide attempts (one in the antidepressants alone group and one in the PCT with 
tapering of antidepressants group) and one death (in the PCT and antidepressants group) not 
related to the interventions during the 24 months follow-up. 
Interpretation Maintenance antidepressant treatment is not superior to PCT after recovery, 
whereas adding PCT to antidepressant treatment after recovery is superior to antidepressants 
alone. PCT should be offered to recurrently depressed individuals on antidepressants and to 
individuals who wish to stop antidepressants after recovery.
Funding The Netherlands Organization for Health Research and Development.
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Introduction

Major depressive disorder is projected to rank second in 2030 in terms of burden of disease 
(Mathers & Loncar, 2006). The extraordinary contribution of major depressive disorder to disability 
and health-care costs is largely due to its highly recurrent nature (Judd, 1997; Ormel et al., 2008). 
Accordingly, efforts to reduce the disabling effects of major depressive disorder should target 
prevention of recurrence, particularly in high-risk individuals (American Psychiatric Association, 
2010). Several international guidelines (American Psychiatric Association, 2010; National Institute 
for Health and Care Excellence, 2009) state that individuals with histories of multiple previous 
depressive episodes are at high risk of recurrence. For a long time, almost all individuals in remission 
have been continued on antidepressants for at least a couple of months to prevent relapse (return 
of the treated episode), and it is becoming common practice to maintain high-risk individuals with 
a history of multiple previous episodes on antidepressants indefinitely to guard against recurrence 
(onset of a new episode) (Bockting, Hollon, Jarrett, Kuyken, & Dobson, 2015). Meta-analyses 
(Borges et al., 2014; Geddes et al., 2003; Glue, Donovan, Kolluri, & Emir, 2010; Kaymaz, van Os, 
Loonen, & Nolen, 2008) have shown that keeping individuals on antidepressants reduces the risk 
of symptom return (Odds Ratios (ORs) ranging from 0.30 to 0.48 versus switching to placebo after 
treatment with antidepressants). However, most (70–80%) at-risk individuals are not willing to stay 
on antidepressants for extended periods of time (Bockting et al., 2008; Meijer et al., 2004), and 
there are indications that some individuals might become resistant to the prophylactic properties of 
antidepressants with increasing duration of exposure (Kaymaz et al., 2008). 

Cognitive therapy is an effective treatment for major depressive disorder and reduces the risk 
of recurrence (Bockting, Smid, et al., 2015; Bockting et al., 2005; DeRubeis et al., 2005; Guidi, 
Tomba, & Fava, 2016; Vittengl, Clark, Dunn, & Jarrett, 2007). Sequential treatment with cognitive 
therapy after acute-phase remission is effective in preventing subsequent relapse and recurrence in 
individuals with recurrent major depressive disorder, and this beneficial effect might be increased 
if cognitive therapy were given without antidepressants, as suggested in non-randomized studies 
(Guidi et al., 2016; Vittengl et al., 2007). In our previous multicenter, randomized controlled trial 
(Bockting et al., 2005; Bockting, Smid, et al., 2015) in individuals in remission of depression who 
had a history of recurrence, adding Preventive Cognitive Therapy (PCT) to Treatment As Usual 
(TAU) reduced the risk of recurrence over the following decade in highly recurrent individuals 
with more than three previous major depressive episodes. Additionally, the preventive effect of 
PCT in primary care was confirmed in participants in remission who had experienced previous 
major depressive episodes (Biesheuvel-Leliefeld et al., 2017). 

In our previous two-group trial (Biesheuvel-Leliefeld et al., 2017; Bockting et al., 2005; 
Bockting, Smid, et al., 2015), we did not randomly assign participants to continued or tapered 
antidepressants. An earlier trial (Fava et al., 2004) in participants with recurrent depression who 
had recently remitted on antidepressants reported a 50% reduction in recurrence with clinical 
management while tapering off antidepressants compared with Well-Being Therapy (40% versus 
90%) over 6 years of follow-up. This finding suggests that cognitive therapy might have long-
term preventive effects in individuals tapering off antidepressants. A meta-analysis (Vittengl et 
al., 2007) in participants with major depressive disorder who responded to acute treatment with 
cognitive therapy found promising preventive effects for cognitive therapy compared with acute-
phase treatment with antidepressants and non-active controls. 
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Three randomized controlled trials (Kuyken et al., 2008, 2015; Segal et al., 2010) compared 
the effectiveness of Mindfulness-Based Cognitive Therapy (MBCT) after remission, including 
support to taper off or discontinue antidepressants, with maintenance antidepressant treatment. 
The aggregated results of these trials indicated a 24% risk reduction for MBCT compared to 
maintenance antidepressant treatment (relative risk ratio 0.76, 95% CI [0.59, 0.98]) (Kuyken et al., 
2015). Additionally, in one study (Huijbers et al., 2015) in 68 remitted individuals with recurrent 
depression, no effect was seen in adding MBCT to maintenance antidepressant treatment after 
remission compared with maintenance antidepressants alone (Hazard Ratio (HR) over 15 months 
was 0.87 [95% CI 0.40, 1.90]). 

In this study, we aimed to establish whether staying on maintenance antidepressant 
treatment offers better protection against recurrence than does receiving PCT while tapering 
off antidepressants, and whether adding PCT to antidepressants enhances protection against 
recurrence compared with antidepressants alone.

Methods

Study design and participants
The Disrupt the Rhythm of Depression (DRD) study was a three-group, multicenter, single 
blind, parallel, randomized controlled trial in individuals with a history of depressive episodes 
who were in remission or recovery and had a high risk of recurrence (American Psychiatric 
Association, 2010; National Institute for Health and Care Excellence, 2009). Participants were 
recruited via general practitioners (GPs), pharmacists, secondary mental health care, and media. 
Eligible individuals had at least two previous episodes of major depressive disorder and had 
been in remission for at least 8 weeks but no longer than 2 years according to DSM-IV criteria, 
assessed with the Structured Clinical Interview for DSM-IV Axis-I Disorders (SCID-I) (Spitzer, 
Williams, Gibbon, & First, 1992). Additionally, recovery had to have been achieved with acute 
antidepressant treatment, and participants had to have been on antidepressants for at least the past 
6 months. Remission was defined as having a score of 10 or lower on the 17 item Hamilton Rating 
Scale for Depression (HRSD) (Hamilton, 1960) and the last major depressive episode having 
ended at least 2 months and no longer than 2 years before study entry. For the full definition of 
remission, see the Appendix. 

Exclusion criteria, as assessed with SCID-I, were current mania or hypomania; a history of 
bipolar disorder; any history of psychosis, including major depressive episode with psychotic 
features; current alcohol or drug abuse; predominant anxiety disorder; receiving psychological 
treatment more than twice a month; and a diagnosis of organic brain damage.

Interested individuals were screened and informed about the study. If suitable, they were 
assessed by the researchers for eligibility and current and past diagnostic status using the telephone 
version of SCID and HRSD. Individuals were enrolled only after meeting all inclusion criteria. 

On December 1, 2011, we discarded our prespecified inclusion criterion (Bockting, Elgersma, 
et al., 2011) of having experienced at least two depressive episodes within the past 5 years on 
the basis of findings from studies (Bockting, Hollon, et al., 2015) showing that individuals 
with multiple episodes over a longer period of time might also benefit from relapse prevention 
strategies. Furthermore, discordant with the protocol (Bockting, Elgersma, et al., 2011), we offered 
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PCT in both group and individual formats because a substantial proportion of the participants 
were not able to attend group meetings for practical reasons. We examined whether group versus 
individual PCT had an effect on the results in our analysis. These protocol changes were approved 
by the Netherlands Organization for Health Research and Development. 

A patient organization (Depressie Vereniging, Amersfoort, the Netherlands) was involved in 
the study design, development of prevention strategies for relapse, participant recruitment, and 
in discussing the interpretation of the results. An independent medical ethics committee for all 
included sites (METIGG) approved the DRD trial protocol (Bockting, Elgersma, et al., 2011). 
The trial was done in accordance with CONSORT guidelines. All participants provided written 
informed consent. 

Randomization and masking
Independent psychologists or research assistants interviewed all potential participants. An 
independent research assistant masked to the randomization sequence entered the stratification 
characteristics and implemented the automated permuted-block randomization using computer-
generated random numbers with a predefined allocation ratio of 10:10:8 to PCT and antidepressants, 
antidepressants alone, and PCT while tapering off antidepressants. Randomization was stratified 
for number of previous major depressive episodes (two versus three or more) and type of care 
(GP versus secondary mental health care). Subsequently, participants were informed of their 
group assignment by a researcher (GDvR, HJE, or CS) who was not involved in the follow-
up interviews. Trained assessors masked to treatment allocation did all subsequent follow-up 
assessments. 

Participants and physicians were aware of treatment allocation. We assessed the fidelity of 
masking, which was found to be moderate to good (44% of assessments of treatment allocation 
were correctly guessed).

Procedures
For the baseline assessment, we asked participants to complete the web-based self-report 
questionnaires (see the study protocol (Bockting, Elgersma, et al., 2011) for an overview). 
Participants in the two PCT groups received the intervention by therapists. PCT, based on a 
treatment manual (Beck, Rush, Shaw, & Emery, 1979; Bockting, Hollon, et al., 2015), comprised 
eight weekly group or individual sessions. Unlike most psychological treatments for acute 
depression, the main components of PCT are identification and evaluation of dysfunctional 
attitudes and schemas that activate positive affect and emotions through identification of wishful 
beliefs (Bockting, Hollon, et al., 2015), enhancement of memories of positive experiences, and 
formulation of prevention strategies. By contrast with MBCT, meditation was not included. 
Therapists were psychologists fully trained in cognitive behavioral therapy who received an 
additional 16 hour of training specific to this study. To maintain treatment integrity, therapists 
followed a PCT manual (Beck et al., 1979; Bockting, Hollon, et al., 2015) and were supervised 
by a fully trained cognitive behavioral therapist or a licensed psychologist. Adherence issues 
were resolved through supervision (three adherence issues were detected and resolved). An 
independent research assistant listened to all eight sessions of one randomly selected participant 
per therapist from ten randomly selected therapists to assess therapist adherence to the PCT 
manual. A specific questionnaire (available from CLHB) that comprised all elements of PCT 
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was developed, in which all PCT elements were independently scored on a dichotomous scale 
(present or absent). The total score was transformed into percentages, indicating a high adherence 
of 87% (range 81–95). We also assessed attendance at the sessions.

In the two groups that received maintenance antidepressant treatment, GPs and psychiatrists 
were advised to continue guidance and prescription of antidepressants at minimally required 
adequate doses or higher (≥ 20 mg Fluoxetine equivalent (Bockting et al., 2008)), as recommended 
by guidelines (American Psychiatric Association, 2010; National Institute for Health and Care 
Excellence, 2009). Participants were encouraged to use antidepressants as prescribed, and GPs 
and psychiatrists were encouraged to prescribe therapeutic doses and to discuss problems with 
adherence. 

In the group tapering off antidepressants, GPs and psychiatrists were advised to taper 
antidepressants over a period of 4 weeks. This time frame was chosen in line with the 
recommendation of a 2009 international guideline from the National Institute for Health and 
Care Excellence (National Institute for Health and Care Excellence, 2009). However, most (60%) 
individuals tapered the antidepressants with their doctors over 6 months, indicating that a time 
frame of 4 weeks was not considered feasible for many individuals. The GP or psychiatrist and 
participant received a letter with instructions to guide tapering and a tapering schedule per type 
of drug. In this group, participants were asked for an intention to taper antidepressants. However, 
study participants were allowed to re-start antidepressants at any time, which was monitored. 

Doses of antidepressants were assessed in all participants with the Trimbos and Institute 
for Medical Technology Assessment questionnaire on costs associated with psychiatric illness 
(Hakkaart-van Roijen, 2002). Participants in the tapering group were also monitored via telephone 
by an independent researcher on their progress. For all antidepressants, equivalent doses in mg of 
Fluoxetine were computed. Participants could withdraw from the treatment or study at any time. 
Nevertheless, we asked those who did withdraw from the trial whether they were willing to attend 
all the remaining research appointments.

Outcomes
The primary outcome was time-related proportion of participants with recurrence over a follow-
up of 24 months, analyzed in terms of time to recurrence. Participants were assessed for remission 
by trained assessors at baseline and after 3, 9, 15, and 24 months using DSM-IV-TR criteria 
assessed with SCID-I, including retrospective parts and information from monthly ratings on the 
Inventory of Depressive Symptomatology–Self Report (IDS-SR) (Rush, Gullion, Basco, Jarrett, 
& Trivedi, 1996). Four trained interviewers (NSK, CS, and two research assistants) rated a subset 
of 50 interviews, resulting in an inter-rater agreement of .96, indicating excellent agreement.

Secondary outcomes included the number, duration, and severity of depressive recurrences 
during the 24 month follow-up, as assessed with SCID-I. Additionally, we did predefined, 
exploratory subgroup analyses to investigate whether treatment effects were modified by the 
number of previous major depressive episodes (assessed with SCID), the severity of the last major 
depressive episode (assessed with SCID), sex, and the level of residual symptoms (assessed with 
HRSD). We examined differential predictors of time to recurrence using Cox regression. Potential 
predictors were illness-related (IDS-SR and HRSD), stress-related (Negative Life Events 
Questionnaire and Everyday Problem Checklist), cognitive-related (Ruminative Responses 
subscale of the Response Styles Questionnaire (RRS), Dysfunctional Attitude Scale (DAS), 

58



and Leiden Index of Depression Sensitivity (LEIDS)), and non-adherence to antidepressants 
(Medication Adherence Questionnaire). In another exploratory analysis, we examined whether 
treatment effects could be explained by mediating time-specific covariates in the Cox regression. 
We could not analyze the results of the Implicit Associations Test because data collection with 
the online version of the test was problematic (no data for 66% of participants, mainly due to 
practical issues). Cost-effectiveness results will be reported elsewhere. We recorded suspected 
serious adverse events and reported them to the multicenter ethics committee (METIGG), 
according to their guidelines.

Statistical analysis
289 participants were included in the study, providing 80% power (two-sided α of .05) to detect 
a clinically significant difference of at least 20% in the primary outcome between the PCT with 
antidepressants group and the antidepressants alone group (assuming 50% recurrence in participants 
assigned to antidepressants versus 30% in those assigned to PCT and antidepressants) in a survival 
analysis after 24 months. This calculation was based on clinically significant differences reported 
in relapse prevention studies (Kaymaz et al., 2008; Vittengl et al., 2007). Taking into account 15% 
attrition for this comparison, 98 participants were needed in each of the PCT with antidepressants 
and antidepressants alone groups. To detect a clinically significant difference of at least 15% in 
the primary outcome (assuming 50% recurrence in participants on antidepressants alone) between 
the group that was tapered off antidepressants while receiving PCT and the group that received 
antidepressants alone, 80 participants were needed in the group that tapered off antidepressants 
(Borges et al., 2014; Geddes et al., 2003; Glue et al., 2010; Kaymaz et al., 2008). This number was 
based on a steeper drop in the survival curve of participants in this group during the first 3 months 
in relapse prevention studies (Bockting et al., 2005; Bockting, Smid, et al., 2015).

Primary analyses were done by intention to treat. We also did two per-protocol analyses 
(Appendix). In the first per-protocol analysis, only participants who had received five or more 
sessions of PCT were included in the analysis. In the second per-protocol analysis, the tapering 
off antidepressants group included only those who had reduced their antidepressant dose by at 
least 50% within 6 months, and the maintenance antidepressants groups included only those who 
were using a minimal therapeutic dose of antidepressant (equivalent of at least 20 mg Fluoxetine) 
at 24 months, as recommended by international guidelines (American Psychiatric Association, 
2010; National Institute for Health and Care Excellence, 2009). We constructed Kaplan-Meier 
curves to display the time-related proportions of participants with recurrence of major depressive 
disorder by treatment. For the primary analysis, we used Cox proportional hazards models with 
time to recurrence as a dependent variable and treatment group and stratification factors as 
independent variables. In these analyses, participants who dropped out during follow-up or had 
not experienced a recurrence by 24 months were considered right-censored. The results of the 
Cox models are expressed as HRs with 95% CIs. To assess whether the proportional hazards 
assumption held, we examined log-minus-log plots. 

In a predefined exploratory analysis, we examined whether treatment effects were modified 
by the number of previous major depressive episodes through assessing the significance of the 
interaction term treatment condition × number of previous episodes as a continuous variable in 
the Cox models. If significant, we re-did the analyses in subgroups of participants with fewer than 
the median number of episodes (two to four episodes) and in those with five or more. This cutoff 
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was arbitrary and was defined before the analyses. We used Poisson regression analysis to analyze 
differences in number of recurrences between the groups. The mean severity of recurrences was 
compared between the groups with a linear regression model. Duration of recurrences was non-
parametrically compared with the Mann-Whitney U test because of its distributional properties. 

The same approach as used for duration of recurrences was used to assess the potential treatment 
effect modification by baseline scores on IDS-SR, Negative Life Events Questionnaire, Everyday 
Problem Checklist, RRS, DAS, and LEIDS scales and medication adherence (dichotomized as 
medium to low versus high). Clinical secondary outcomes that were assessed more than twice 
(IDS-SR and HRSD) during follow-up were investigated in terms of change over time and were 
analyzed with linear mixed-effect models with unstructured variance–covariance matrices. In these 
analyses, we added a random intercept and, if it significantly improved the model, a random slope 
for participants. Treatment effects were quantified by entering group-by-time interaction terms. 

Our study was not powered for a mediation analysis. Therefore, we only explored whether 
treatment effects that were significant could be explained by changes in the scores on DAS, 
LEIDS, RRS, and Everyday Problem Checklist from baseline to end of treatment (3 months 
of follow-up) (Spitzer et al., 1992). This analysis was done by entering the mediator as an 
independent variable in the Cox regression model and assessing the relative attenuation of the 
HR for recurrence. For all analyses, significance was set at .05 (two-sided) and SPSS version 23 
was used. Information about sensitivity analyses can be found in the Appendix. 

The trial is registered with the Netherlands Trial Register, number NTR1907.

Role of the funding source
The funder of the study had no role in study design, data collection, data analysis, data 
interpretation, or writing of the report. The corresponding author had full access to all the data in 
the study and had final responsibility for the decision to submit for publication.

Results

Between July 14, 2009, and April 30, 2015, 289 participants with recurrent major depressive 
disorder who were in remission or recovery and on antidepressants were randomly assigned 
to PCT and antidepressants (n = 104), PCT while tapering off antidepressants (n = 85), or 
antidepressants alone (n = 100; Figure 1). 200 (69%) of 289 participants had at least 4 months of 
sustained remission, 28 (10%) had 3 months, and 60 (21%) had 8 weeks; no data were available 
for one participant. 220 (76%) of 288 participants had experienced two or more episodes in the 
past 5 years. Participants were recruited via GPs (n = 5), pharmacists (n = 46), secondary mental 
health care (n = 55), media (n = 180), or by other means (n = 3). 200 (69%) of 288 participants 
had received antidepressants from their GP.

In 43 (23%) of 189 participants assigned to PCT, the intervention was not started and follow-
up data were not available because the travel time was too long to visit the PCT group or the 
group sessions were planned at a time they could not attend. Therefore, from February, 2013, we 
decided to offer individual sessions as well as group sessions. In addition to these 43 participants, 
16 in the PCT groups and 21 in the antidepressants alone group dropped out for other reasons. 
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Figure 1. Trial profile.
SCID-I = Structured Clinical Interview for DSM-IV Axis-I Disorders. PCT = preventive cognitive therapy. ITT = 
intention to treat.

2486 individuals assessed for eligibility

2006 excluded 
536 without two previous episodes or not in remission 
520 not on antidepressants
557 unwilling to participate
393 other

480 assessed with SCID-I

289 randomly assigned

191 excluded after assessment with SCID-I
98 had not had two episodes within the past 2 years
41 declined to participate 
15 had a history of bipolar disorder
  5 had a primary anxiety disorder
  7 had a history of psychosis 
25 unknown

104 allocated to PCT and maintenance
antidepressant treatment 
68 attended at least five sessions
6 initiated treatment but did not
finish at least five sessions 
30 did not initiate treatment

100 allocated to maintenance 
antidepressant treatment

85 allocated to PCT with tapering of 
antidepressants 
57 attended at least five sessions
3 initiated treatment but did not
finish at least five sessions 
25 did not initiate treatment

33 withdrew
23 could not start intervention
  7 other reasons 
  3 unknown

26 withdrew
20 could not start intervention
  2 other reasons 
  4 unknown

21 withdrew
3 did not have time
3 did not agree with the
   randomization 
2 were depressed 
13 unknown

66 completed 3 month follow-up
5 were not available for the interview

58 completed 3 month follow-up       
1 was not available for the interview

76 completed 3 month follow-up
3 were not available for the interview

65 completed 9 month follow-up
6 were not available for the interview

55 completed 9 month follow-up
4 were not available for the interview

78 completed 9 month follow-up
1 was not available for the interview

1 lost to follow-up 1 lost to follow-up

2 lost to follow-up 2 lost to follow-up 4 lost to follow-up

68 completed 24 month follow-up

104 in ITT analysis

56 completed 24 month follow-up 75 completed 24 month follow-up

85 in ITT analysis 100 in ITT analysis

65 completed 15 month follow-up
8 were not available for the interview

55 completed 15 month follow-up
3 were not available for the interview

72 completed 15 month follow-up
7 were not available for the interview



Thus, 209 participants were followed up for 1 day or more after randomization. The proportion 
of participants with missing covariates was less than 5%. During the 24 month follow-up, one 
participant assigned to PCT and antidepressants died because of cancer and two suicide attempts 
were reported, including one participant in the antidepressants alone group 10 months after study 
initiation and one participant in the PCT with tapering of antidepressants group 7 months after 
study initiation. The participant who attempted suicide while receiving PCT and being tapered 
off antidepressants did not adhere to the tapering protocol and discontinued the antidepressant 
(Fluoxetine) abruptly after 3 months. The suicide attempt was 4 months after non-adherence to the 
tapering protocol, and treatment with the same antidepressant was re-initiated after the attempt. 
There was no indication that these events were related to the relapse prevention strategies. 

The baseline demographic and clinical characteristics of the entire intention-to-treat 
population (Table 1), and of the population with follow-up data (Appendix), appeared to be 
similar and balanced across the groups, except for a slight imbalance in employment status, 
marital status, and education. 233 (81%) of 287 participants used SSRIs. This distribution in type 
of antidepressant used remained consistent throughout the 24 months of the study. During the 
study, two participants in each group received inpatient treatment, and 21 participants in the PCT 
and antidepressants group, 18 in the antidepressants alone group, and 16 in the PCT with tapering 
of antidepressants group received additional psychological or psychotherapeutic treatment. 

More than half of participants still in the study after 6 months adhered to the antidepressant 
protocol (30 (60%) of 50 participants in the PCT with tapering of antidepressants group, 36 
(65%) of 55 in the combined treatment group, and 38 (58%) of 66 in the antidepressants alone 
group; Appendix). Additionally, most participants receiving PCT completed at least five sessions 
(68 (88%) of 77 participants receiving the combined treatment and 57 (90%) of 63 who were 
tapered off antidepressants; Appendix). 
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Table 1. Demographic and clinical characteristics ITT sample

Note. Data are mean (SD), n (%), n/N (%) or median (IQR), unless otherwise specified. HRSD = Hamilton 
Rating Scale for Depression. IDS-SR = Inventory of Depressive Symptomatology Self-Report. SSRI = 
Selective Serotonin Reuptake Inhibitor. SNRI = Selective Norepinephrine Reuptake Inhibitor. TCA = 
Tricyclic Antidepressant. MAOI = Monoamine Oxidase Inhibitor. PCT+AD = Preventive Cognitive Therapy 
and antidepressants, PCT/-AD = PCT while tapering antidepressants, AD = antidepressants.
aTwo participants were older than 65 during baseline, i.e., 67 and 68.
bData not available for all randomized participants.

Agea 47.0 (9.3) 47.7 (11.1) 47.2 (10.5)
Women 72 (69) 53 (62) 64 (64)
Men 32 (31) 32 (38) 36 (36)
Dutch nationalityb 101 (97) 82/84 (98) 95/99 (96)
Marital statusb   
 Single 27/103 (26) 28/84 (33) 32/99 (32)
 Married/cohabiting 69/103 (67) 46/84 (55) 59/99 (60)
 Divorced/widowed 7/103 (7) 10/84 (12) 8/99 (8)
Educationb   
 Primary and/or secondary education 20 (19) 12/84 (14) 25/99 (25)
 Vocational education 31 (30) 23/84 (27) 28/99 (28)
 Higher education 53 (51) 49/84 (58) 46/99 (46)
Employedb 73/103 (71) 53/84 (63) 65/98 (66)
Treatment as usual   
 Specialized mental health care 32 (31) 26 (31) 31 (31)
 General practitioner 72 (69) 59 (69) 69 (69)
Experience with  cognitive therapyb 45/99 (45) 41/79 (52) 49/98 (50)
Current psychological/psychotherapeutic treatmentb 21/104 (20) 16/85 (19) 18/99 (18)
Number of depressive episodes 5 (3-6) 5 (3-6) 4 (3-6)
Months in remission 8.3 (6.8) 7.5 (5.9) 8.4 (6.4)
Total HRSD 3.6 (3.1) 3.6 (3.0) 3.8 (3.1)
Total IDS-SR 20.4 (11.5) 20.6 (12.1) 18.5 (10.8)
Type of antidepressantb   
 SSRI 85/103  (83) 69/85 (81) 79/99 (80)
 SNRI 1/103 (1) 1/85 (1) 8/99 (8)
 TCA 7/103 (7) 10/85 (12) 7/99 (7)
 Atypical antidepressant 5/103 (5) 3/85 (4) 2/99 (2)
 MAOI 0 0 1/99 (1)
 More than one antidepressant 5/103 (5) 2/85 (2) 2/99 (2)
Other medicationb   
 Mood stabilisers 2/74 (3) 1/62 (2) 2/74 (3)
 Antipsychotics 2/74 (3) 2/62 (3) 2/74 (3)
 Anxiety medication 9/74 (12.2) 9/62 (14.5) 6/74 (8.1)
 Other psychotropic medication 1/74 (1.4) 2/62 (3.2) 2/74 (2.7)
 Medication for physical illness 36/74 (49) 25/62 (40) 36/74 (49)
Chronic somatic illnessb 17/77 (22) 13/63 (21) 15/80 (19)

  PCT + AD PCT/-AD AD
  (n = 104) (n = 85) (n = 100)



The overall log-rank test in the Kaplan-Meier analysis was significant (p = .014; Figure 2), 
indicating differences in the primary outcome between the groups. The Kaplan-Meier curves were 
generally similar for the antidepressants alone and PCT with tapering of antidepressants groups, 
although the group tapered off antidepressants had a somewhat higher recurrence rate than did the 
antidepressants alone group during the first 140 days of follow-up (Appendix). The recurrence rate in 
the PCT and antidepressants group was significantly lower than the recurrence rates in the other two 
groups. After 2 years of follow-up, cumulative recurrence rates according to Kaplan-Meier estimates 
were 55% for the entire intention-to-treat group, 60% for the antidepressants alone group, 63% for 
the PCT with tapering of antidepressants group, and 43% for the PCT and antidepressants group. 

In the Cox regression analyses, antidepressants alone were not superior to PCT with tapering 
of antidepressants (HR 0.86, 95% CI [0.56, 1.32]; p = .502). The recurrence risk was 41% lower 
in the PCT and antidepressants group than in the antidepressants alone group (0.59, 95% CI 
[0.38, 0.94]; p = .026). Log-minus-log plots showed no violation of the proportional-hazards 
assumption. Additionally, the recurrence risk was lower with the combined treatment than with 
PCT while tapering off antidepressants (0.54, 95% CI [0.33, 0.87]; p = .011). Sensitivity analyses 
yielded similar results for the comparison of antidepressants alone versus PCT while tapering 
off antidepressants, whereas the comparison of PCT and antidepressants versus antidepressants 
alone lost significance (p > .05) in two of the three sensitivity analyses (Appendix). 

In prespecified secondary analyses, the number of previous episodes and treatment condition 
did not significantly interact in the comparison of antidepressants alone versus PCT with tapering 
of antidepressants (HR 0.96, 95% CI [0.87, 1.06]; p = .419). However, an interaction with the 
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Figure 2. Time to recurrence of depression over 24 months according to treatment (N = 289). PCT = Preventive 
Cognitive Therapy.
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number of previous episodes was found for the comparison of PCT and antidepressants versus 
antidepressants alone (HR 1.11, 95% CI [1.02, 1.22]; p = .019). In subgroup analyses, HRs were 
0.33 (95% CI [0.16, 0.66]; p = .002) for participants with two to four previous episodes and 
1.03 (95% CI [0.53, 1.97]; p = .942) for those with five or more (Appendix). None of the other 
secondary analyses or analyses of treatment effect modification showed significant results. The 
effect of antidepressants and PCT versus antidepressants alone was explained to a small extent 
by a change in DAS score between baseline and 3 months of follow-up; the HR attenuated by 
7% (change from 0.59 to 0.63) and lost significance (from p = .026 to p = .64). For the remaining 
potential mediators, no such pattern was observed (Appendix).

More than one recurrence of major depressive disorder was reported in 47 (24%) of 199 
participants who completed the 24 month follow-up, including 11 (16%) of 68 participants 
who received PCT and antidepressants, 13 (23%) of 56 participants who were tapered off 
antidepressants while receiving PCT, and 23 (31%) of 75 participants who received antidepressants 
alone. The number of recurrences was 37% lower in the PCT and antidepressants group than in 
the antidepressants alone group (Incidence Rate Ratio (IRR) 0.63, 95% CI [0.44, 0.91]; p = .014). 
No significant difference in the number of recurrences was observed between the antidepressants 
alone group and the PCT with tapering of antidepressants group (1.16, 95% CI [0.82, 1.66]; p 
= .404). Similarly, no significant difference in severity of recurrences was found between the 
group that received antidepressants alone and the group that received PCT while being tapered 
off antidepressants (p = .47) or the group that received PCT and antidepressants (p = .12). Finally, 
the median duration of recurrence did not differ significantly between the antidepressants alone 
group (84.3 days (IQR 43.3–143.5)) and the PCT with tapering of antidepressants group (84.0 
days (IQR 47.0–182.5); p = .48) or the PCT with antidepressants group (62.3 days (IQR 32.7–
129.3); p = .51).

Discussion

Our findings suggest that PCT might be a viable alternative to maintenance antidepressant 
treatment for individuals with recurrent depression. Although risk of recurrence was slightly 
higher during the first few months after tapering of medication, overall, recurrence rates did not 
significantly differ between those who received PCT while being tapered off antidepressants 
and those who stayed on maintenance antidepressant treatment over 2 years. This effect was not 
modified by number of previous episodes and type of care. Thus, maintenance antidepressant 
treatment is not superior to discontinuation of antidepressants while receiving PCT in reducing 
risk of recurrence. 

Adding PCT to maintenance antidepressant treatment reduced recurrence risk substantially (by 
41%) and had beneficial effects on secondary outcomes, including reduced number of recurrences 
and shorter duration of recurrences, compared with continuation of antidepressants alone. This 
effect was modified by the number of previous episodes, indicating a decreasing preventive effect 
for the combined strategy with increasing number of previous episodes. However, this analysis 
was exploratory and should be interpreted with caution. Therefore, for individuals with recurrent 
depression who are willing to stay on maintenance antidepressant treatment, adding PCT could 
provide additional protection against subsequent recurrence.
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Our finding that maintenance antidepressant treatment is not superior to PCT is in line with three 
previous studies (Kuyken et al., 2008, 2015; Segal et al., 2010) that found no clinically meaningful 
differences in time to recurrence over 15–24 months between MBCT and maintenance medication. 
This finding is of clinical importance for individuals with recurrent depression, GPs, and mental 
health-care providers, given that maintaining treatment with an antidepressant for years after 
remission while on an antidepressant is the most frequently used preventive strategy in recurrent 
major depressive disorder. In view of the limitations of maintenance antidepressant treatment, 
including side effects (Bockting et al., 2008; Kaymaz et al., 2008; Meijer et al., 2004) and non-
adherence (Bockting et al., 2008; Meijer et al., 2004), PCT might be an alternative for individuals 
with recurrent major depressive disorder who would like to or have already stopped maintenance 
medication after recovery. Although the risk of recurrence initially increased during the first few 
months after initial tapering, over time, antidepressants alone was not superior to adding PCT. This 
finding indicates that it is important for GPs and psychiatrists to closely monitor and guide tapering 
of antidepressants in the first few months, and also that PCT is valuable in the tapering phase. 

We found that the strategy of PCT with antidepressants led to the greatest reduction in 
recurrence risk over 24 months. This finding is consistent with previous studies that examined 
the effect of sequential cognitive therapy started after remission (Guidi et al., 2016), but 
contrasts with the findings of a randomized controlled trial (Huijbers et al., 2015) showing no 
additional protective effect of adding MBCT to maintenance antidepressant treatment compared 
with antidepressants alone. Furthermore, the beneficial effect of PCT is consistent with studies 
(Guidi et al., 2016; Vittengl et al., 2007) showing long-term prophylactic effects for acute-phase 
cognitive behavioral therapy in acute major depressive disorder. 

Future research should examine why the recurrence risk was not lower in individuals who 
received PCT while being tapered off antidepressants than in individuals who used antidepressants 
alone, whereas adding PCT to maintenance antidepressant treatment offered additional protection. 
One explanation could be that individuals benefit less from PCT during tapering of antidepressants, 
which is characterized by a (temporary) imbalance (such as flu-like and other symptoms as part 
of discontinuation syndrome and psychological factors, including fear of recurrence) for many 
individuals. A review (Fava, Gatti, Belaise, Guidi, and Offidani, 2015) indicated that a variety 
of symptoms with different onsets (early versus late) and durations (short versus long) emerge 
as an individual is tapered off antidepressants. Three different types of withdrawal have been 
described that could have affected the tapering group: new withdrawal symptoms, rebound, and 
post-withdrawal persistent disorders (Chouinard & Chouinard, 2015). Additionally, the withdrawal 
symptoms for SSRIs can be different to other types of antidepressants, including SNRIs. Future 
studies should examine the optimal timing of PCT, either before or after tapering of several types of 
maintenance antidepressants, and examine the type, timing, and duration of withdrawal symptoms 
and how they can be differentiated from a depressive recurrence. Alternatively, the findings could 
also be explained by the iatrogenic antidepressants hypothesis, which states that antidepressants 
reduce depressive symptoms, but that the risk of recurrence is heightened after stopping the 
drug (Andrews, Kornstein, Halberstadt, Gardner, & Neale, 2011). Although some support exists 
for this hypothesis (Andrews et al., 2011), a placebo-controlled randomized trial is needed that 
includes participants in the acute phase who have not previously used antidepressants. Moreover, 
studies are needed to investigate the best relapse prevention strategy at the level of the individual 
(personalization). 
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This study has limitations. First, we included only participants with at least two previous 
episodes, for whom clinical guidelines recommend long-term antidepressant use. Therefore, 
the results might not be generalizable to individuals who have had a single depressive episode. 
Second, because 81% of the participants in our study used SSRIs, it was not be possible to estimate 
separate effects for SSRIs and other antidepressants. Third, the sensitivity analyses using multiple 
imputations showed a small attenuation in the effect of adding PCT to antidepressants. However, this 
result has to be interpreted with caution because its validity depends on the untestable assumption 
that data were missing at random. Similarly, the per protocol analyses need cautious interpretation 
because they were susceptible to selection bias. Fourth, as in many randomized controlled trials, 
the subgroup and mediation analyses in our study were probably underpowered because the sample 
size calculation was based on main treatment effects only, which might have led to an increased 
risk of false-negative results. Thus, all subgroup analyses must be interpreted with caution. Fifth, 
we did not include a pill-placebo control group or a control group for PCT to examine the specific 
effects of antidepressants and PCT. Given that keeping individuals with a history of recurrence on 
antidepressants after remission or recovery has been shown to have preventive effects (OR ranging 
from 0.30 to 0.48) (Borges et al., 2014; Geddes et al., 2003; Glue et al., 2010; Kaymaz et al., 2008), 
we did not believe that it was ethical to include a purely placebo group (i.e., no antidepressant and 
no psychological treatment). Although we cannot conclude that the preventive effects of PCT while 
tapering off antidepressants are specific to PCT in the absence of such a control group, we believed 
that it was better to find an effect that requires a subsequent explanation than to not find an effect 
in a study that is underpowered because of incorporation of additional controls. However, in line 
with previous studies (Biesheuvel-Leliefeld et al., 2017; Bockting et al., 2005; Bockting, Smid, et 
al., 2015), we did find that PCT had additional preventive effects over maintenance antidepressant 
treatment, indicating enduring effects of this psychological intervention. 

In conclusion, we found no evidence that maintenance antidepressant treatment is superior 
to PCT after recovery. Our findings suggest that PCT while tapering off antidepressants might 
be an alternative strategy to long-term continuation of antidepressants in individuals who wish 
to stop medication after recovery. Adding eight sessions of PCT to antidepressant treatment after 
recovery yielded substantial protective effects compared with antidepressants alone (and PCT 
alone). Therefore, PCT should be offered to individuals with recurrent depression on maintenance 
antidepressant treatment and to individuals who wish to stop antidepressant treatment after recovery.
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Research in context

Evidence before this study
We searched Embase, PubMed, PsycINFO, Web of Science, Scopus, and the Cochrane 
library without language restrictions up to July 3, 2017, using the search terms (preven-
tive cognitive therapy OR PCT OR cognitive therapy OR cognitive behavior therapy 
OR mindfulness-based cognitive therapy OR MBCT) AND (depress*) AND (antide-
pressants OR antidepressant medication) AND (recurrence OR recurrent OR relapse OR 
relapse prevention). We screened abstracts to retrieve full-text articles. We also checked 
reference lists of relevant studies and reviews for potentially relevant studies. We did not 
find a three-group, relapse prevention trial in individuals with major depressive disorder 
comparing the effectiveness of continuation of antidepressants after remission versus 
cognitive-based therapy, or comparing the effectiveness of adding cognitive-based ther-
apy to antidepressants versus antidepressants alone. We identified three published trials 
comparing two groups, in particular the effectiveness of Mindfulness-Based Cognitive 
Therapy (MBCT) after remission, with support to taper or discontinue antidepressants, 
versus maintenance antidepressants. The relative risk ratio of MBCT versus mainte-
nance antidepressant treatment was 0.76 (95% CI [0.59, 0.98], a risk reduction of 24% 
over 60 weeks. Additionally, we identified one published trial comparing MBCT added 
to maintenance antidepressant treatment after remission versus maintenance antidepres-
sant treatment alone, with a Hazard Ratio of 0.87 (95% CI [0.40, 1.90]) over 15 months 
for this comparison. 

Added value of this study
This study is the first three-group, randomized controlled trial in individuals in remission 
or recovery at high risk of recurrence to examine whether maintenance antidepressant 
treatment reduces recurrence risk more than does tapering off antidepressants while 
adding PCT, and whether adding PCT enhances the preventive efficacy of maintenance 
antidepressant treatment compared with antidepressants alone. We found no evidence that 
maintenance antidepressant treatment was superior to discontinuation of antidepressants 
while receiving PCT over 24 months. We found benefits for the combination of PCT and 
antidepressants over antidepressants alone in terms of reduced risk of recurrence and 
secondary outcomes (number and duration of recurrences) over 24 months.  

Implications of all the available evidence 
PCT might be an alternative to maintenance antidepressant treatment in individuals with 
recurrent depression who wish to discontinue medication after recovery or who intend 
to continue on antidepressants. 
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Appendix: remission

There is no clear evidential basis for deciding how long an individual needs to sustain remission 
in order to be considered to have recovered. The earlier MacArthur Network consensus 
statement called for 8 weeks of sustained remission in order to call an individual recovered 
(Frank et al., 1991) whereas the subsequent ACNP consensus statement called for 4 months of 
sustained recovery (Rush, 2006). Thus, all our participants could be considered recovered by the 
MacArthur standard whereas some would be considered still no more than remitted and others 
fully recovered by the ACNP standard. For sake of convenience, we refer to our participants as 
recovered (rather than simply remitted) and any subsequent return of symptoms as a recurrence 
(rather than a relapse) and all subsequent treatment as maintenance (rather than continuation) 
throughout the remainder of the manuscript.

Appendix: statistical analyses sensitivity analyses

Three sensitivity analyses were performed on the primary outcome. First, we repeated the Cox 
regression analyses after we had used multiple imputations to fill out missing values for the 
outcome variables (duration of follow-up and recurrences) in those without follow-up data (n 
= 80), and for missing covariates. We used multiple imputations by chained equations under 
the assumption that missing values were missing at random or missing completely at random. 
Independent variables in the imputation model were all variables that were considered potential 
predictors of missingness of a value as well as the value itself. The possibility that data were 
missing not at random has to be borne in mind, however. Therefore, we considered the analyses 
based on multiple imputations as sensitivity analyses. Second, we performed analyses while 
adjusting for having filled out additional momentary assessments with an app on a mobile phone 
for at least 1 week (with a maximum of 8 weeks), while adjusting for having received previous 
cognitive therapy, for receiving either group-based PCT or individual-based PCT and while 
adjusting for change of TAU during the 24 months follow-up (no change, increase, decrease, or 
intermittent use). Third, we performed two per protocol analyses. The first per protocol analysis 
was defined as having received five or more sessions of PCT in the PCT arms. The second per 
protocol analysis was defined for the tapering condition as having tapered antidepressants at 
least 50% within 6 months and for the continuation of antidepressants condition as having used a 
minimal therapeutic dose of antidepressants (a dose equivalent of at least 20 mg Fluoxetine) at 24 
months as recommended by international guidelines (American Psychiatric Association, 2010; 
National Institute for Health and Care Excellence, 2009). 



70

Appendix: demographic and clinical characteristics of 
individuals with follow-up data

Appendix Table 1. Demographic and clinical characteristic of individuals with follow-up data

Note. Data are mean (SD), n (%), n/N (%) or median (IQR), unless otherwise specified. HRSD = Hamilton 
Rating Scale for Depression. IDS-SR = Inventory of Depressive Symptomatology Self-Report. SSRI = 
Selective Serotonin Reuptake Inhibitor. SNRI = Selective Norepinephrine Reuptake Inhibitor. TCA = 
Tricyclic Antidepressant. MAOI = Monoamine Oxidase Inhibitor. PCT+AD = Preventive Cognitive Therapy 
and antidepressants, PCT/-AD = PCT while tapering antidepressants, AD = antidepressants.
aTwo participants were older than 65 during baseline, i.e., 67 and 68.
bData not available for all randomized participants.

Age, mean (SD)a 47.7 (9.8) 50.0 (9.5) 47.6 (10.3)
Women 50/71 (70.4) 37/59 (62.7) 52/79 (65.8)
Men 21/71 (29.6) 22/59 (37.3) 27/79 (34.2)
Dutch nationalityb 68/71 (95.8) 57/59 (96.6) 76/79 (96.2)
Marital statusb   
 Single 16/71 (22.5) 20/59 (33.9) 23/79 (29.1)
 Married/cohabiting 49/71 (69.0) 31/59 (52.5) 49/79 (62.0)
 Divorced/widowed 6/71 (8.5) 8/59 (13.6) 7/79 (8.9)
Education   
 Primary and/or secondary education 13/71 (18.3) 9/59 (15.3) 21/79 (26.6)
 Vocational education 21/71 (29.6) 12/59 (20.3) 22/79 (27.8)
 Higher education 37/71 (52.1) 38/59 (64.4) 36/79 (45.6)
Employedb 45/71 (63.4) 31/59 (52.5) 56/79 (70.9)
Treatment as usual   
 Specialized mental health care 23/71 (32.4) 20/59 (33.9) 26/79 (32.9)
 General practitioner 48/71 (67.6) 39/59 (66.1) 53/79 (67.1)
Experience with  cognitive therapyb 34/69 (49.3) 28/54 (51.9) 39/78 (50.0)
Current psychological treatment 13/71 (18.3) 14/59 (23.7) 15/79 (19.0)
Number of depressive episodes 4 (3) 5 (3) 4 (2)
Months in remission 8.2 (6.4) 7.0 (5.5) 8.6 (6.2)
Total HRSD 3.3 (3.1) 3.6 (3.1) 3.6 (3.2)
Total IDS-SR 19.2 (10.9)  20.5 (12.2) 17.7 (10.6)
Type of antidepressantb   
 SSRI 59/71 (83.1) 50/59 (84.7) 64/79 (81.0)
 SNRI 1/71 (1.4) 1/59 (1.7) 6/79 (7.6)
 TCA 4/71 (5.6) 4/59 (6.8) 5/79 (6.3)
 Atypical antidepressant 3/71 (4.3) 2/59 (3.4) 1/79 (1.3)
 MAOI 0 0 1/79 (1.3)
 More than one antidepressant 4/71 (5.6) 2/59 (3.4) 2/79 (2.5)
Other medicationb   
 Mood stabilisers 1/66 (1.5) 1/59 (1.7) 1/73 (1.4)
 Antipsychotics 1/66 (1.5) 2/59 (3.4) 2/73 (2.7)
 Anxiety medication 9/66 (13.6) 9/59 (15.3) 5/73 (6.8)
 Other psychotropic medication 1/66 (1.5) 2/59 (3.4) 2/73 (2.7)
 Medication for physical illness 32/66 (48.5) 25/59 (42.4) 35/73 (47.9)
Chronic somatic illnessb 16/67 (23.9) 13/59 (22.0) 13/73 (17.8)

  PCT + AD PCT/-AD AD
  (n = 71) (n = 59) (n = 79)
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Appendix: treatment adherence 

Appendix: additional Kaplan-Meier analyses

The Kaplan-Meier graph together with the survival tables suggest an increased rate of recurrence 
in the PCT while tapering antidepressants group compared to the antidepressants alone group 
during the first 140 days, but no increased risk after 140 days. We therefore post-hoc constructed 
a Cox regression model with a dichotomous time-varying covariate representing early (<= 140 
days) or late (>140 days) risk. The interaction of this variable with the antidepressant alone versus 
the PCT while tapering antidepressants variable appeared statistically significant (p = .040), 
indicating that the difference in recurrence rates between the antidepressants alone condition 
and the PCT while tapering antidepressants condition differed between early and late follow-up.

Appendix Table 2. Treatment adherence antidepressants

Note. PCT+AD = Preventive Cognitive Therapy and antidepressants, PCT/-AD = PCT while tapering 
antidepressants, AD = antidepressants.

PCT/-AD 
 Attended at least five PCT sessions 57/63 (90.5)
 Tapering antidepressants  ≥ 50% after 3 months 27/53 (50.9)
 Tapering antidepressants ≥ 50% after 6 months 30/50 (60.0)
 Tapering antidepressants ≥ 50% after 9 months 27/50 (54.0)
 Tapering antidepressants ≥ 50% after 12 months 22/50 (44.0)
 Tapering antidepressants ≥ 50% after 15 months 22/41 (53.7)
 Tapering antidepressants ≥ 50% after 24 months 19/40 (47.5)
PCT+AD 
 Attended at least five PCT sessions 68/77 (88.3)
 Maintaining ≥ 20 mg antidepressants after 3 months 37/54 (68.5)
 Maintaining ≥ 20 mg antidepressants after 6 months 36/55 (65.5)
 Maintaining ≥ 20 mg antidepressants after 9 months 29/49 (59.2)
 Maintaining ≥ 20 mg antidepressants after 12 months 27/52 (51.9)
 Maintaining ≥ 20 mg antidepressants after 15 months 24/46 (52.2)
 Maintaining ≥ 20 mg antidepressants after 24 months 33/49 (67.3)
AD 
 Maintaining ≥ 20 mg antidepressants after 3 months 45/62 (72.6)
 Maintaining ≥ 20 mg antidepressants after 6 months 38/66 (57.6)
 Maintaining ≥ 20 mg antidepressants after 9 months 43/58 (74.1)
 Maintaining ≥ 20 mg antidepressants after 12 months 40/60 (66.7)
 Maintaining ≥ 20 mg antidepressants after 15 months 37/54 (68.5)
 Maintaining ≥ 20 mg antidepressants after 24 months 33/55 (60.0)

Number of participants (%)
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Appendix: sensitivity analyses

Intention-to-treat analysis with multiple imputations (N = 289) revealed that for the comparison 
of antidepressants alone versus PCT while tapering antidepressants, the HR was 0.97 (95% CI 
[0.48, 1.94], p = .928), and for PCT with antidepressants versus antidepressants alone the HR was 
0.63 but had just lost statistical significance (95% CI [0.39, 1.01], p = .056). When we adjusted 
for filling out Ecological Momentary Assessment (EMA), results did not change. Effects were 
neither affected by prior cognitive therapy for depressive episodes, nor having received a group-
based PCT versus individual PCT in this study. When a change in TAU usage during the 24 
months follow-up (no change, increase, decrease, or intermittent use) was added to the model, the 
results were highly comparable but the HR of antidepressants with PCT versus antidepressants 
alone had just lost statistical significance (95% CI [0.37, 1.02], p = .059). However, as the change 
in TAU might be affected by the outcome, the results must be interpreted with caution

Two per protocol analyses were performed. The first per protocol analysis included participants 
that received five or more sessions of PCT. In total, 91% (57/63) of the participants in the tapering 
arm and 88% (68/77) of the participants in the continuation arm completed at least five sessions 
of PCT. In this per protocol analysis, results were similar (antidepressants versus PCT while 
tapering antidepressants: HR: 0.91, 95% CI [0.59, 1.41], p = .686; PCT with antidepressants versus 
antidepressants: (HR: 0.61, 95% CI [0.38, 0.98], p = .040). The second per protocol analysis was 
defined as having tapered antidepressants at least 50% within 6 months in the tapering arm and 
having used at least 20 mg Fluoxetine equivalent at 24 months in the continuation arms. In the 
tapering condition, 60% (30/50) tapered 50-100% within 6 months. Of the participants in the PCT 
with antidepressants continuation arm, 67% (33/49) used at least 20 mg Fluoxetine equivalent, 
compared to 60% (33/55) of the participants in the antidepressants continuation arm. For this 
second per protocol analysis, results were slightly different (HR antidepressants versus PCT 
while tapering antidepressants: 0.89, 95% CI [0.49, 1.63], p = .703; HR PCT and antidepressants 
versus antidepressants alone: 0.63, 95% CI [0.33, 1.19], p = .152) for PCT and antidepressants 
versus antidepressants alone. Given that we had to expand our recruitment in more regions of the 
Netherlands to facilitate recruitment, it was more challenging to fill groups in time throughout 
the Netherlands. In the first phase of the recruitment, it became clear that it was not feasible to 
recruit enough participants to administer group therapies. Participants tended to drop out because 
they had to wait too long until a group arranged to start the therapy in the region (for instance 
Maastricht, Groningen, et cetera). Of the 289 participants, 43 withdrew because we could not offer 
a group in the region (in time). We decided to perform additional analyses in the group without 
the drop-outs because they had to wait for a group to start (n = 246) and in the group excluding 
all participants that did not start PCT for several practical reasons, such as the time schedule did 
not fit (n = 252). Comparing the drop-outs for practical reasons versus the total group showed a 
significant difference regarding employment status, where fewer participants that dropped-out 
due to practical reasons were unemployed at baseline compared to the total group (X2(1), = 5.27, 
p = .022) and had a higher score on the IDS-SR (U = 2528, p = .030). No differences were found 
on the remaining demographic and clinical characteristics (all -p-values > .05).
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Appendix: interaction with number of previous episodes 
based on median split

Appendix Figure 1. Time-related proportion of depressive recurrence over the 24-month follow-up period 
according to treatment in the subgroup of participants with two to four previous episodes (n = 150).
AD = maintenance antidepressants alone
PCT+AD = Preventive Cognitive Therapy with maintenance antidepressants
PCT/–AD = Preventive Cognitive Therapy with support to taper antidepressants
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Appendix Figure 2. Time-related proportion of depressive recurrence over the 24-month follow-up period 
according to treatment in the subgroup of participants with five or more previous episodes (n = 139).
AD = maintenance antidepressants alone
PCT+AD = Preventive Cognitive Therapy with maintenance antidepressants
PCT/-AD = Preventive Cognitive Therapy with support to taper antidepressants
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Appendix Table 3. Explanation of effectiveness of PCT with antidepressants compared to antidepressants 
alone by potential mediators

Note. PCT+ AD = Preventive Cognitive Therapy and antidepressants. Change in the scores of DAS, LEIDS, 
RRS and EPCL from baseline to end of treatment (3 months of follow-up). The pertaining variables were 
added as independent variables in a Cox regression model with AD+PCT and stratification factors. The 
Hazard Ratio [95% confidence interval] without including mediators was 0.59 [0.38, 0.94].

 HR [95% CI]

PCT+AD 0.63 [0.37, 1.05]

DAS 1.00 [0.99, 1.02]

PCT+AD 0.52 [0.31, 0.90]

LEIDS 1.02 [1.00, 1.04]

PCT+AD 0.58 [0.35, 0.99]

RRS 1.02 [1.00, 1.04]

PCT+AD 0.59 [0.35, 0.99]

EPCL 1.01 [0.98, 1.03]
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Appendix: effect modification and mediation

None of the other analyses of effect modification showed statistically significant results.
Effect modification of the effect of antidepressants versus PCT while tapering antidepressants by 
baseline IDS, LEQ, EPCL, RRS, DAS, LEIDS, and medication adherence was not statistically 
significant with p-values of .67, .62, .36, .98, .79, .62, .15, respectively. For PCT and antidepressants 
versus antidepressants alone these values were .25, .65, .71, .64, .53, .52, respectively. No 
statistically significant treatment effects were observed for the other secondary outcomes. The 
estimates of antidepressants versus PCT while tapering antidepressants treatment effectiveness 
on the IDS and HDRS from the mixed models were 0.02 (95% CI [-0.61, 0.64] and 0.22 (95% CI 
[-0.34, 0.78], respectively. For PCT and antidepressants versus antidepressants alone these values 
were -0.13 (95% CI [-0.69, 0.44) and – 0.03 (95% CI [-0.53, 0.47], respectively. Table 3 shows 
the results of the analyses on the explanation of treatment effect of PCT and antidepressants 
versus antidepressants alone by potential mediators. The effect of PCT and antidepressants 
versus antidepressants alone was explained to a small extent by change in DAS score as the 
HR attenuated by 7% (change from 0.59 to 0.63) and just lost statistical significance. For the 
remaining potential mediators no such pattern was observed.
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Abstract
 
Background As depression has a recurrent course, relapse and recurrence prevention is essential.
Aims In our randomized controlled trial (registered with the Nederlands trial register, 
identifier: NTR1907), we found that adding preventive cognitive therapy (PCT) to maintenance 
antidepressants (PCT+AD) yielded substantial protective effects versus antidepressants only in 
individuals with recurrent depression. Antidepressants were not superior to PCT while tapering 
antidepressants (PCT/−AD). To inform decision-makers on treatment allocation, we present the 
corresponding cost-effectiveness, cost-utility and budget impact.
Method Data were analyzed (N = 289) using a societal perspective with 24-months of follow-
up, with depression-free days and Quality-Adjusted Life Years (QALYs) as health outcomes. 
Incremental Cost-Effectiveness Ratios were calculated and Cost-Effectiveness Planes and Cost-
Effectiveness Acceptability Curves were derived to provide information about cost-effectiveness. 
The budget impact was examined with a health economic simulation model. 
Results Mean total costs over 24 months were €6,814, €10,264, and €13,282 for antidepressants 
and PCT, antidepressants alone, and PCT while tapering antidepressants, respectively. Compared 
with antidepressants alone, PCT and antidepressants resulted in significant improvements in 
depression-free days but not QALYs. Health gains did not significantly favor antidepressants 
alone versus PCT while tapering antidepressants. High probabilities were found that PCT and 
antidepressants versus antidepressants alone, and antidepressants alone versus PCT while tapering 
antidepressants were dominant with low willingness-to-pay thresholds. The budget impact 
analysis showed decreased societal costs for PCT and antidepressants versus antidepressants 
alone and for antidepressants alone versus PCT while tapering antidepressants.
Conclusions Adding PCT to antidepressants is cost-effective over 24 months and PCT with 
guided tapering of antidepressants in long-term users might result in extra costs. Future studies 
examining costs and effects of antidepressants versus psychological interventions over a longer 
period may identify a break-even point where PCT while tapering antidepressants will become 
cost-effective.
Declaration of interest None.
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Introduction

Major Depressive Disorder (MDD) is a highly prevalent and disabling disorder (Vos et al., 2017) 
characterized by a recurrent nature (Richards, 2011). Besides the substantial disability burden, MDD 
poses considerable financial consequences because of to health care utilization and productivity 
losses (Donohue & Pincus, 2007). To reduce the disability and economic burden of MDD, it is 
important to focus on strategies that are effective in preventing relapse/recurrence (further referred 
to as recurrence) (Bockting, Hollon, Jarrett, Kuyken, & Dobson, 2015). Antidepressants are a 
widely used relapse prevention strategy and protect against recurrence, with Odds Ratios (ORs) 
ranging between 0.30 and 0.48 compared with discontinuing antidepressants and switching to 
placebo (for meta-analyses, see Borges et al., 2014; Geddes et al., 2003; Glue, Donovan, Kolluri, 
& Emir, 2010; Kaymaz, van Os, Loonen, & Nolen, 2008). However, non-adherence is common 

(Pampallona, Bollini, Tibaldi, Kupelnick, & Munizza, 2002) and 75% of individuals favor 
psychological interventions over antidepressants (McHugh, Whitton, Peckham, Welge, & Otto, 
2013). In past decades, the effectiveness of psychological relapse prevention strategies for MDD 
has been substantiated (Bockting, Hollon, et al., 2015). However, economic research has not kept 
pace with the development of relapse prevention strategies. The increased emphasis on evidence-
based psychiatry coincides with a need to examine and document the wider societal costs and 
benefits of treatments to inform decisions regarding allocation and reimbursement of treatments 
in mental health care. In the Disrupt the Rhythm of Depression (DRD) trial (registered with 
the Nederlands trial register, identifier: NTR1907), we found that adding Preventive Cognitive 
Therapy (PCT) to maintenance antidepressants resulted in a statistically significant risk reduction 
in terms of time-related proportion of individuals with depressive recurrence compared with 
maintenance antidepressants alone. We could not demonstrate that antidepressants reduced the 
risk of recurrence more compared with PCT with guided tapering of antidepressants (Bockting et 
al., 2018). The aim of the current study was to perform cost-effectiveness, cost-utility and budget 
impact analyses alongside the DRD trial.

Method

Study design
The DRD trial is a single-blind multi-center three-arm randomized controlled trial (Bockting, 
Elgersma, et al., 2011). The economic evaluation was performed according to the Dutch 
guidelines (Zorginstituut Nederland, 2015a) and reported according to the Consolidated Health 
Economic Evaluation Reporting Standards statement (CHEERS) (Husereau et al., 2013). The 
study was approved by an independent medical ethics committee (METIGG) and described in 
detail elsewhere (Bockting, Elgersma, et al., 2011; Bockting et al., 2018).

Participants and procedure
Participants were recruited via general practitioners, pharmacists, secondary mental health care, 
and the media. To be included, participants had to have had experienced at least two prior Major 
Depressive Episodes (MDEs), had been in remission for at least 8 weeks but no longer than 
2 years based on DSM-IV criteria as assessed by the Structured Clinical Interview for DSM-
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IV Axis-I Disorders (SCID-I) (Spitzer, Williams, Gibbon, & First, 1992), and have a score 
on the Hamilton Rating Scale for Depression (HRSD) (Hamilton, 1960) of ≤ 10. For the full 
definition of relapse/recurrence and remission/recovery in Appendix 1. Participants must have 
used maintenance antidepressants for at least 6 months. Exclusion criteria were (hypo)mania or 
a psychotic disorder/MDD with psychotic features, current alcohol or drug misuse, organic brain 
damage, a predominant anxiety disorder, or psychotherapy more than twice a month. Because 
individuals with various depressive episodes over a longer time span also benefit from relapse 
prevention strategies (Bockting, Hollon, et al., 2015), we discarded our initial criterion that both 
MDEs must have occurred within the past 5 years. In addition, PCT was initially offered in 
groups but we extended this to individual sessions during the trial since many participants were 
not able to attend the group meetings because of practical concerns.

Randomization
After obtaining informed consent, participants were randomized to PCT and antidepressants, 
antidepressants alone, or PCT while tapering antidepressants by an independent research assistant 
not otherwise involved in the study using automated stratified permuted block randomization with 
computer-generated random numbers (allocation ratio 10:10:8, respectively). The randomization 
was stratified by number of previous MDEs (two versus three or more) and baseline care (general 
practitioner versus secondary mental health care). Participants were informed about their 
treatment allocation by a research assistant not involved in the follow-up interviews. Independent 
assessors masked to treatment allocation conducted the follow-up interviews.

Interventions
PCT is a treatment strategy that is effective in preventing recurrence in individuals in remission 
with recurrent depression (Biesheuvel-Leliefeld et al., 2017; Bockting, Smid, et al., 2015; 
Bockting et al., 2005, Bockting, Spinhoven, Wouters, Koeter, & Schene, 2009; de jonge et al., 
2018) and targets potential cognitive vulnerability factors of MDD. It consists of eight manualized 
individual or group sessions performed by trained psychologists. Issues with therapist adherence 
were discussed and resolved during supervision meetings. An independent research assistant 
assessed therapist adherence to the treatment manual and adherence was judged to be high (87%, 
range: 81–95, for details, see Bockting et al., 2018). In the two antidepressant continuation groups, 
general practitioners and psychiatrists were advised to continue prescribing antidepressants at 
the minimal required adequate dosage or higher (≥ 20 mg Fluoxetine equivalent) and in the 
tapering group to taper the participants’ antidepressants within 4 weeks. Participants’ adherence 
to the randomized condition is described in detail elsewhere (Bockting et al., 2018). In short, 
adherence to PCT (i.e., completing at least five sessions) was 88% in PCT and antidepressants 
and 90% in PCT while tapering antidepressants. Adherence to antidepressants was monitored 
with the Trimbos and iMTA questionnaire on Costs associated with Psychiatric illness (TiC-P) 
(Hakkaart-van Roijen, 2002). Most (60%) individuals in PCT while tapering antidepressants 
tapered their antidepressants over 6 months. At 6 months, adherence to antidepressants was 
58% in antidepressants alone, 60% in PCT while tapering antidepressants, and 65% in PCT and 
antidepressants.
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Economic evaluation
Costs
In accordance with the Dutch guidelines, we used a societal perspective in this economic 
evaluation, in which all costs inside and outside the health care sector were assessed. We used 
the TiC-P (Hakkaart-van Roijen, 2002), which is a reliable and valid self-report instrument for 
collecting cost data (Bouwmans et al., 2013), to prospectively assess the costs. The TiC-P was 
designed to refer to the past 3 months and was administered at baseline and subsequently at 
3-month intervals, with the exception of the last assessment which had a 9-month interval. For the 
costs in this 9-month interval we therefore took the costs of the past 3 months multiplied by three. 
In addition, the maximum number of days medicated was only 28 and therefore we extrapolated 
all medication use to 3 months.

Costs within the health care sector were related to a range of health care services participants 
used during the study, including medication, and in-patient stays, and out-patient and primary 
care appointments. Costs related to PCT included training and supervision of therapists, costs of 
contacts between participants and therapists, and costs of the workbooks used by participants. 
Patient and family costs included informal care (i.e., the monetary valuation of time invested by 
relatives or acquaintances in assisting the participant), travel expenses associated with health care 
visits, and (psychiatric) home care. Informal care was measured as part of the TiC-P, by asking 
participants to express the number of hours per week they received care from relatives and/or 
friends. This was then valued using the proxy good method (i.e., time spent on caregiving was 
valued at the (labor) market price of a close substitute, in this case housekeeping). Productivity 
losses were quantified and included absence from work (absenteeism), reduced productivity 
while at work (presenteeism), and productivity losses of unpaid work. We used the friction cost 
method to estimate costs associated with productivity losses as a result of illness-related absence 
from work (Koopmanschap, Rutten, van Ineveld, & van Roijen, 1995). To promote comparisons 
with other economic evaluations, Dutch standard prices (Zorginstituut Nederland, 2015b) were 
used as unit prices. We estimated true costs of used resources when standard prices were not 
available. All unit prices were based on the price level of the Euro in 2015. Reference prices 
established for previous years were adjusted to 2015 prices applying the consumer price index.

Outcomes
The health outcome of the cost-effectiveness analysis was the number of depression-free days 
over a period of 24 months based on DSM-IV criteria assessed with the SCID-I by masked 
interviewers after 3, 9, 15, and 24 months. Quality-Adjusted Life Years (QALYs) over 24 months 
was the health outcome measure in the cost-utility analysis and represent disease burden by 
combining quality (expressed in utilities) and quantity of life, where one QALY represents 1 
year of perfect health. We used utilities, derived from the EQ-5D-3L that measures health-related 
quality of life (Rabin & de Charro, 2001), to calculate QALYs with the area under the curve 
method. These utilities were calculated with Dutch tariffs to obtain utilities for specific health 
states (Lamers, McDonnell, Stalmeier, Krabbe, & Busschbach, 2006). Costs and health outcomes 
were discounted in accordance with current Dutch guidelines (1.5% health outcomes, 4% costs) 
(Zorginstituut Nederland, 2015b).
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Statistical analyses
This study was conducted alongside a clinical trial and the power calculation of the primary 
outcome is provided elsewhere (Bockting, Elgersma, et al., 2011). This power calculation was 
based on detecting a difference in time-related proportion of individuals with depressive recurrence 
regarding the following comparisons: 1) adding PCT to antidepressants versus antidepressants 
alone; and 2) Antidepressants alone versus tapering antidepressants with PCT. Given that the study 
was only powered to detect a difference in a depression-related outcome and not in costs, we used 
probabilistic and medical decision-making techniques to draw inferences about cost-effectiveness. 
Conforming to the trial protocol, the analyses in this manuscript were restricted to examine these 
two comparisons with as primary analysis a cost-effectiveness analysis using depression-free 
days as the health outcome and as the secondary analysis a cost-utility analysis using QALYs 
as the health outcome. We used the intention-to-treat principle, in which all participants were 
included in the analyses regardless of adherence to the randomized interventions. To deal with 
missing data, multiple imputations by chained equations with predictive mean matching, which 
is recommended for dealing with missing data in (cost-effectiveness) trials (Manca & Palmer, 
2005; White & Carlin, 2010) were used in our main analysis, incorporating baseline variables 
predictive of outcome and drop-out. Multiple imputations were used to make optimal use of the 
available data and reduce possible selection bias because of non-random drop-out. Costs and 
outcomes associated with each treatment condition were used to calculate the Incremental Cost-
Effectiveness Ratio (ICER) relative to an alternative (Drummond, Sculpher, Torrance, O’Brien, 
& Stoddart, 2005). The formula of the ICER is: 

The bootstrap method (Efron & Tibshirani, 1994) was used for information about the 
uncertainty of the results. To allow correlated residuals and correct for differences in baseline 
characteristics in sensitivity analyses, Seemingly Unrelated Regression Equations (SURE) were 
bootstrapped 5,000 times. Simulated values of the estimates for cost and outcome differences 
were displayed in a Cost-Effectiveness Plane (CEP) (Black, 1990) to capture the uncertainty in 
the ICER estimate. Information about the CEP can be found in Appendix 2. Cost-Effectiveness 
Acceptability Curves (CEACs) (Fenwick, O’Brien, & Briggs, 2004) were derived that inform 
decision-makers about the probability that an intervention will be cost-effective, depending on 
the willingness to pay per additional unit of health outcome.

Both complete cost- and effect data were available for 105 participants. For 169 participants 
at least 50% of the cost data and for 175 at least 50% of the QALY data were available during 
the 24 months. For 197 participants follow-up data on depression-free days were available. We 

ICER = 
(C PCT+AD - C AD)

(QALY PCT+AD - QALY AD)

C PCT+AD = mean costs in the PCT and antidepressants arm
C AD = mean costs in the antidepressants arm
QALY PCT+AD = mean QALYs in the PCT and antidepressants arm
QALY AD = mean QALYs in the antidepressants arm
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performed several sensitivity analyses to examine the robustness of our results. The intervention 
could not be started and follow-up data were not available for 43 participants in the PCT groups for 
practical reasons. In addition, 16 participants in the PCT groups and 21 in the antidepressants group 
dropped-out immediately after randomization for other reasons. Ultimately, 209 participants had 
follow-up data and were used in our main analysis. We included all 289 participants in a sensitivity 
analysis. Furthermore, we repeated the analyses in participants with at least 50% cost data available 
and in complete cases. We also repeated the main analysis while correcting for baseline costs and 
utilities, for whether participants filled out additional momentary assessments, and for whether 
participants in the therapy groups received the individual or group therapy. Finally, our results for 
the primary outcomes suggested an increased recurrence rate for PCT while tapering antidepressants 
compared with antidepressants alone in the first 140 days (Bockting et al., 2018). To account for 
possible withdrawal symptoms in the first months, we performed an analysis taking into account 
only the final 1.5 years of the study.

Budget impact analysis
We used a health economic simulation model for depression, DEPMOD (Lokkerbol et al., 2014), 
to examine the budget impact when offering the different relapse prevention strategies to an 
estimated 25% of the target population in the Netherlands. Per-person cost differences as estimated 
by the trial data were applied to 25% of the target group to estimate the order of magnitude of 
the budget impact. The budget impact was estimated both from a health care perspective and a 
societal perspective, and considered a 2-year time-horizon. 

Results

Details of the participant flow have been described elsewhere (Bockting et al., 2018). Between 
14 July, 2009, and 30 April, 2015, 289 participants were assessed for eligibility and randomized 
to PCT and antidepressants (n = 104), antidepressants alone (n = 100), or PCT while tapering 
antidepressants (n = 85). Of those, 209 provided additional data following randomization. 
Demographic and clinical variables are displayed in Table 1. The participants in the treatment 
groups appeared to have similar characteristics, except for slight imbalances in marital status, 
education, and employment status. Since baseline characteristics of all participants and participants 
with any follow-up data were similar and equally distributed over the treatment conditions, no 
indication for a systematic bias because of drop-out was found. 
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Costs
The various types of costs generated by the three groups and information on the use of health 
care services during the 24 months of the study are presented in Appendix Table 1. Costs are 
based on the data of participants for whom at least one cost measurement was available during 
follow-up. Mean costs per participant directly related to PCT were €349, €354, and €0 in PCT 
and antidepressants, PCT while tapering antidepressants, and antidepressants alone, respectively. 
These costs mainly consisted of costs related to training/supervision of therapists and contacts 
between participants and therapists. Hospital admissions and care provided by mental health care 
institutions contributed considerably to overall costs within the health care sector. Costs associated 
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Table 1. Demographics and clinical variables

Note. Data are mean (SD), n (%), n/N (%) or median (IQR), unless otherwise specified. HRSD = Hamilton 
Rating Scale for Depression. IDS-SR = Inventory of Depressive Symptomatology Self-Report. SSRI = 
Selective Serotonin Reuptake Inhibitor. SNRI = Selective Norepinephrine Reuptake Inhibitor. TCA = 
Tricyclic Antidepressant. MAOI = Monoamine Oxidase Inhibitor. PCT+AD = Preventive Cognitive Therapy 
and antidepressants, PCT/-AD = PCT while tapering antidepressants, AD = antidepressants.
aTwo participants were older than 65 during baseline, i.e., 67 and 68.
bData not available for all randomized participants.

Age in yearsa 47.0 (9.3) 47.2 (10.5) 47.7 (11.1)
Women 72 (69) 64 (64) 53 (62)
Dutch nationalityb 101 (97) 95/99 (96) 82/84 (98)
Marital statusb   
 Single 27/103 (26) 32/99 (32) 28/84 (33)
 Married/cohabiting 69/103 (67) 59/99 (60) 46/84 (55)
 Divorced/widowed 7/103 (7) 8/99 (8) 10/84 (12)
Educationb   
 Primary and/or secondary education 20 (19) 25/99 (25) 12/84 (14)
 Vocational education 31 (30) 28/99 (28) 23/84 (27)
 Higher education 53 (51) 46/99 (46) 49/84 (58)
Employedb 73/103 (71) 65/98 (66) 53/84 (63)
Treatment as usual   
 Specialized mental health care 32 (31) 31 (31) 26 (31)
 General practitioner 72 (69) 69 (69) 59 (69)
Number of depressive episodes 5 (3-6) 4 (3-6) 5 (3-6)
Total HRSD 3.6 (3.1) 3.8 (3.1) 3.6 (3.0)
Total IDS-SR 20.4 (11.5) 18.5 (10.8) 20.6 (12.1)
Type of antidepressantb   
 SSRI 85/103 (83) 79/99 (80) 69/85 (81)
 SNRI 1/103 (1) 8/99 (8) 1/85 (1)
 Tricyclic antidepressant 7/103 (7) 7/99 (7) 10/85 (12)
 Atypical antidepressant 5/103 (5) 2/99 (2) 3/85 (4)
 Monoamine oxidase inhibitor 0 (0) 1/99 (1) 0 (0)
 More than one antidepressant 5/103 (5) 2/99 (2) 2/85 (2)
EQ-5D-3L 0.84 (0.16) 0.80 (0.18) 0.79 (0.17)
Baseline costs €1,533 (5,423) €1,695 (3,049) €1,778 (3,383)

  PCT + AD PCT/-AD AD
  (n = 104) (n = 100) (n = 85)



with productivity losses were substantial. When visually inspecting Appendix Table 1, in most 
categories costs appear slightly lower for PCT and antidepressants compared with antidepressants 
alone and antidepressants alone compared with PCT while tapering antidepressants except for 
larger reductions regarding absenteeism and hospital admissions. An overview of the mean costs 
per measurement for all 209 individuals is displayed in Appendix Table 2. Mean total costs of the 
PCT and antidepressants group appear lower than in the two other groups at each measurement 
period, except for the first measurement (0-3 months). Mean total costs for antidepressants 
compared with PCT while tapering antidepressants appear only higher between 3 and 9 months 
and lower during the other measurements. Accumulating all costs (Appendix Table 2), mean total 
costs during the 24 months of the study were €6,814 for PCT and antidepressants, €10,264 for 
antidepressants alone, and €13,282 for PCT while tapering antidepressants.

Effects
The mean number of depression-free days within 24 months follow-up was 628 (range 187-
730) for antidepressants alone, 607 (range 51-730) for PCT while tapering antidepressants, 
and 662 (range 194-730) for PCT and antidepressants. A statistically significant difference in 
depression-free days was found for PCT and antidepressants compared with antidepressants 
alone (p = .016). The difference in depression-free days for antidepressants alone compared with 
PCT while tapering antidepressants was not statistically significant (p = .637). Mean QALYs 
over 24 months were 1.62 (range 0.95-1.95) for PCT and antidepressants, 1.64 (range 1.00-
1.99) for antidepressants, and 1.59 (range 0.64-1.94) for PCT while tapering antidepressants. 
No statistically significant differences in QALYs were found between PCT and antidepressants 
compared with antidepressants alone (p = .907) and antidepressants alone compared with PCT 
while tapering antidepressants (p = .628).

Economic evaluation
The results of the main analyses are presented in Table 2. Table 2 and the CEP (Figure 1) show 
that regarding depression-free days, most (93%) of the bootstrapped ICERs were located in the 
southeast quadrant, indicating a 93% probability that costs were lower and health outcomes better 
for PCT and antidepressants compared with antidepressants alone (i.e., PCT and antidepressants 
is dominant). The CEAC in Figure 1 regarding depression-free days shows a high probability that 
PCT and antidepressants is dominant. Regarding QALYs, PCT and antidepressants was associated 
with 68% of the bootstrapped ICERs appearing in the southwest quadrant, indicating that costs 
were lower and health outcomes worse compared with antidepressants alone (Table 2 and Figure 
1). Interpretation of outcomes located in the southwest quadrant depends on whether decision-
makers are willing to accept a cost reduction for a loss in health. The CEAC in Figure 1 regarding 
QALYs shows a high probability that PCT and antidepressants dominates antidepressants alone 
when the willingness-to-accept threshold is low and a decreasing probability if the threshold to 
accept a reduction in health is increased.
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Regarding antidepressants alone compared with PCT while tapering antidepressants, Table 
2 and the CEPs (Figure 2) show that most (73% for depression-free days and 81% for QALYs) 
of the bootstrapped ICERs were located in the southeast quadrant, indicating a 73% and 81% 
probability that antidepressants alone generated lower costs and better outcomes compared with 
PCT while tapering antidepressants (i.e., antidepressants alone is dominant). The CEACs in 
Figure 2 show that the probability that antidepressants alone are dominant compared with PCT 
while tapering antidepressants is approximately 90% for both depression-free days and QALYs 
when the willingness to pay per additional health gain is zero and the probability for depression-
free days slightly decreases and for QALYs slightly increases with additional investments. The 
sensitivity analyses yielded similar results. When only taking into account the last 1.5 years 
of the study to examine the cost-effectiveness of antidepressants alone compared with PCT 
while tapering antidepressants, the gain in depression-free days decreased from 21 to 12 but 
antidepressants alone remained cost-effective compared with PCT while tapering antidepressants.
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Figure 1. Incremental cost-effectiveness planes (left) and cost-effectiveness acceptability curves (right) for 
cost per depression-free day (upper two) and cost per QALYs gained (lower two) for PCT and antidepressants 
compared to antidepressants alone.
Based on 5000 bootstrapped cost-effectiveness pairs. Reps: bootstrap replication; PE-line: line which 
represents the point estimate of the ICER (average cost/effect of bootstrap replications).
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Budget impact analysis
The target population size in the Netherlands in a given year, meaning the yearly prevalence of 
people with at least two previous episodes of depression, was estimated to be 110.000, which is 
roughly 1% of the total population of approximately 10 million people aged between 18 and 65 
in the Netherlands. Offering PCT and antidepressants instead of antidepressants alone to 25% of 
the target population is associated with an estimated decrease in costs of 76 million euro from a 
health care perspective and 95 million euro from a societal perspective. Offering antidepressants 
alone instead of PCT while tapering antidepressants to 25% of the target population is associated 
with an estimated decrease in costs of 9.5 million euro from a health care perspective and 83 
million euro from a societal perspective.
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Discussion

Adding PCT to antidepressants had the highest number of depression-free days and lowest costs, 
PCT while tapering antidepressants had the lowest number of depression-free days and highest 
costs, and antidepressants alone ranked in-between in terms of depression-free days and costs. 
Adding PCT to antidepressants was dominant compared with antidepressants alone regarding 
depression-free days and resulted in decreased costs at a population level whereas antidepressants 
alone dominated PCT while tapering antidepressants in the cost-effectiveness-, cost-utility-, and 
budget impact analyses.

Adding PCT to antidepressants compared with antidepressants alone
Although adding PCT to antidepressants was dominant compared with antidepressants only 
resulting in an increase (statistically significant) in depression-free days and decrease in costs, 
QALYs did not significantly differ for PCT+AD compared with antidepressants only. The EQ-5D 
used in our study might lack sensitivity to detect small improvements in individuals in remission 
with recurrent MDD. Moreover, it only displays the current health state and therefore does not 
capture all recurrences during the 24 months of the study. Studies indeed suggest that the EQ-
5D might be less representative for individuals with psychiatric symptoms (Brazier et al., 2014). 
Therefore, also in line with the trial protocol, we consider the cost-effectiveness analysis using 
depression-free days as the primary outcome. The finding that PCT and antidepressants dominated 
antidepressants in terms of depression-free days contrasts with another Dutch relapse prevention 
study where adding MBCT to maintenance antidepressants did not reduce the risk of recurrence 
compared with antidepressants alone (Huijbers et al., 2015). However, it is congruent with studies 
demonstrating that sequential CT after remission is protective of recurrence (Guidi, Tomba, & 
Fava, 2016) and with our primary outcomes (Bockting et al., 2018). Moreover, our finding is 
partly in line with a cost-effectiveness study of a relapse prevention strategy for partially remitted 
depression that found cognitive therapy added to antidepressants and clinical management was 
likely to be cost-effective compared with antidepressants and clinical management alone over 17 
months when decision-makers were willing to pay £4,500 per recurrence prevented (Scott, Palmer, 
Paykel, Teasdale, & Hayhurst, 2003), and with a cost-effectiveness study regarding a relapse 
prevention strategy for individuals in (partial) remission using maintenance antidepressants that 
found family psycho-education added to Treatment As Usual (TAU) was highly likely to be cost-
effective compared with TAU over 9 months if a depression-free day would be valued at $20 or 
more (Shimodera et al., 2012). In both studies, only direct health care costs were taken into account. 
Karyotaki, Riper, et al. (2017) performed a systematic review of economic evaluations alongside 
randomized controlled trials for depression treatments. Three trials were identified comparing the 
combination of a psychological intervention and antidepressants versus antidepressants alone and 
inconsistent results were found. Overall, Karyotaki, Riper, et al. (2017) concluded that studies 
likely varied widely in results because of differences in study design and study population and 
that there remain important gaps in the knowledge regarding economic evaluations for MDD 
treatments. Our study is the first to examine the economic consequences of adding a psychological 
intervention to maintenance antidepressants in individuals who are recurrently depressed and it 
shows promising results. More studies are needed to substantiate this finding.
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Antidepressants compared with PCT while tapering antidepressants
Health outcomes did not significantly favor antidepressants alone compared with PCT while 
tapering antidepressants, which is in line with our primary outcome (Bockting et al., 2018). 
However, the cost-effectiveness plane showed that antidepressants dominated PCT while tapering 
antidepressants as most of the bootstrapped ICERs were located in the southeast quadrant where 
costs are lower and health outcomes better. Antidepressants alone also resulted in lower societal 
costs in the budget impact analysis. These findings are only partly consistent with the findings of 
two studies examining the (cost)effectiveness of a relapse prevention strategy (Mindfulness-Based 
Cognitive Therapy, MBCT) with support to taper off maintenance antidepressants compared with 
maintenance antidepressants alone in individuals in remission from recurrent depression (Kuyken 
et al., 2008, 2015). In one study, antidepressants dominated MBCT with tapering support when 
the willingness-to-pay threshold was zero per additional recurrence prevented but this reversed 
when the willingness-to-pay increased to $1,000 and above (Kuyken et al., 2008). Results of the 
other study also suggested that an improvement in terms of recurrence was achieved at higher 
costs for MBCT while tapering antidepressants compared with antidepressants alone, but that 
antidepressants alone dominated MBCT while tapering antidepressants in terms of QALYs. The 
probability that MBCT was cost-effective compared with antidepressants alone did not rise above 
52% regardless of effect measure (Kuyken et al., 2015). 

As also stated in the DRD study (Bockting et al., 2018), it is important to examine why the 
results were not better for PCT while tapering antidepressants compared with antidepressants 
alone, whereas the addition of PCT to antidepressants resulted in additional protection. One 
explanation might be a temporary imbalance caused by withdrawal of antidepressants. The 
systematic review of Fava, Gatti, Belaise, Guidi, and Offidani (2015) suggests that withdrawal 
symptoms can take many forms and that they usually occur within a few days or weeks but can 
also persist for a longer period (i.e., up to 1 year). This corroborates the DRD study, where we 
found a higher risk of recurrence during the first 140 days gradually disappearing thereafter in 
participants tapering antidepressants with PCT compared with antidepressants alone (Bockting et 
al., 2018). However, when correcting for this possible destabilization in the current study, the gain 
in depression-free days for antidepressants alone decreased but costs remained lower and effects 
slightly better for antidepressants alone compared with PCT while tapering antidepressants. It 
should be noted that most participants (60%) tapered their antidepressants within 6 months, 
indicating that the advised 4 weeks is not feasible for many and that possible withdrawal effects 
may have occurred later during the study. A second explanation might be that participants had 
difficulty tapering off antidepressants, resulting in a cycling on and off antidepressants that has 
shown to generate high costs (Gauthier et al., 2017) and might result in progressive tolerance to 
antidepressants (Katz, 2011). A third explanation might be that prolonged use of antidepressants 
results in oppositional tolerance, heightening the recurrence risk after discontinuation (Andrews, 
Kornstein, Halberstadt, Gardner, & Neale, 2011). In the long term, we expect costs and outcomes 
to be more promising for PCT while tapering antidepressants compared with antidepressants 
alone as costs of antidepressants alone will be reduced, and outcomes will be enhanced because of 
the enduring effects of PCT up to 10 years (Bockting, Hollon, et al., 2015; Bockting, Smid, et al., 
2015). This is also in line with two cost-effective modelling studies in episodic and maintenance 
MDD that showed maintenance CBT and antidepressants were both cost-effective strategies over 
5 years, with maintenance CBT as favorable option because of their low costs compared with 
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maintenance antidepressants (Prukkanone, Vos, Bertram, & Lim, 2012; Vos et al., 2005). Future 
studies are needed to examine at what point in time a break-even point will appear where costs 
and outcomes will improve for PCT while tapering antidepressants.

Limitations
Some limitations have to be acknowledged. First, we collected the cost and QALY data via online 
questionnaires that were not mandatory, resulting in missing data. We handled missing data using 
multiple imputations. Baseline variables predicted whether data were missing, suggesting data 
were at least partly missing at random and that multiple imputations may have reduced bias 
associated with complete case analyses. In addition, our sensitivity analyses suggested that missing 
data had no substantial influence on the results. However, a possibility remains that missing 
data were not missing at random. Second, this study was not powered to detect a significant 
difference in QALYs and costs. Yet, the probabilistic and medical decision-making techniques 
we used allowed us to make estimations of the cost-effectiveness and cost-utility. Third, whereas 
a willingness-to-pay threshold for QALYs is available, this is not the case for depression-free 
days. Therefore, interpretation of the willingness to pay regarding depression-free days remains 
speculative. Given that in the current study most outcomes were located in the southeast quadrant 
where costs were lower and effects better, this limitation does not have a major impact on the 
implications of this study. Fourth, no pill-placebo control group or control group for PCT was 
used, which would have enabled examination of the specific effects of antidepressants and PCT. 
Fifth, the data were collected in the Netherlands and the study comprised individuals in remission 
from at least two previous MDEs using maintenance antidepressants, which might compromise 
generalizability. Sixth, the estimated budget impact relies on the assumption that the trial results 
are generalizable to a larger population within the Netherlands, which might not be the case. 
Nevertheless, we believe that our results can be generalized as participants were recruited via 
a wide range of resources and our inclusion- and exclusion criteria regarding comorbidity were 
lenient. 

Clinical implications and recommendations
For individuals willing to stay on antidepressants, the addition of PCT provides a substantial benefit 
over antidepressants alone in terms of cost-effectiveness and the budget impact. For individuals 
wishing to taper antidepressants, extra investments might be required. Since preventive effects 
of psychological interventions last up to 10 years (Bockting, Hollon, et al, 2015; Bockting, Smid, 
et al., 2015) and maintenance antidepressants generate long-term costs, future studies should 
examine the cost-effectiveness of relapse prevention programmes in maintenance antidepressants 
over a longer time span than the 24 months of the current study. In addition, future studies should 
examine how withdrawal symptoms and specific patterns of discontinuing antidepressants are 
associated with cost-effectiveness and whether PCT should be administered before or after 
tapering antidepressants.
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Appendix: 1 definitions

There is no clear evidential basis for deciding how long an individual needs to sustain remission 
in order to be considered to have recovered. The earlier MacArthur Network consensus statement 
called for 8 weeks of sustained remission in order to call an individual recovered (Frank et al., 
1991) whereas the subsequent ACNP consensus statement called for 4 months of sustained 
recovery (Rush 2006). Thus, all our participants could be considered to be recovered by the 
MacArthur standard whereas some would be considered still no more than remitted and others 
fully recovered by the ACNP standard. For sake of convenience we refer to our participants as 
recovered (rather than simply remitted) and any subsequent return of symptoms as a recurrence 
(rather than a relapse) and all subsequent treatment as maintenance (rather than continuation) 
throughout the remainder of the manuscript.

Appendix 2: cost-effectiveness plane

The Cost-Effectiveness Plane (CEP) is a graph in which the incremental effects are shown on 
the x-axis and the incremental costs on the y-axis. The CEP can be divided into four quadrants. 
ICERs in the northwest quadrant represents lower effects combined with higher costs; hence the 
intervention is dominated by the comparator. ICERs in the southeast quadrant are associated with 
better effects and lower costs; hence the intervention dominates the comparator. ICERs in the 
northeast and southwest quadrants are more difficult to judge as the intervention is either more 
expensive but results in more effects (northeast), or the intervention is less expensive but also less 
effective (southwest).
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Appendix Table 1. Costs (€) inside and outside the health care sector during 24 months for participants with at 
least one cost measurement during follow-up

Note. PCT+AD = Preventive Cognitive Therapy and antidepressants, PCT/-AD = PCT while tapering 
antidepressants, AD = antidepressants.
aPercentage of participants using the cost types concerned.
bPsychologist incorporates master psychologists, health care psychologists, and clinical psychologists.
cConsultation office for Alcohol and Drug addiction.
dMental health care.
eOther medication includes medication (other than antidepressants) for both psychological and physiological 
disorders.

Health care costs      
 PCT  349 (216) 89 0 (-) 0 354 (197) 98
 Psychiatrist 83 (297) 10 170 (471) 18 259 (484) 35
 Psychologistb 179 (576) 23 213 (689) 17 307 (616) 40
 Psychotherapist  77 (239) 11 112 (402) 13 222 (714) 19
 Social psychiatric nurse 33 (153) 6 89 (715) 4 49 (187) 9
 Social worker 45 (175) 10 52 (227) 8 57 (182) 14
 Medical specialist 354 (550) 55 380 (706) 51 486 (840) 56
 Self-help groups 27 (129) 10 24 (132) 8 36 (106) 14
 CADc 49 (386) 2 6 (37) 3 0 (-) 0
 Various contacts MHCd 821 (2,787) 45 880 (2,009) 35 1,114 (2,184) 46    
 Institutions 
 General practitioner 247 (214) 90 257 (272) 87 314 (268) 89
 Company doctor  91 (222) 19 101 (256) 21 190 (399) 26
 Physiotherapist 427 (857) 52 466 (811) 54 305 (586) 39
 Alternative health care 106 (205) 31 206 (411) 31 73 (171) 25
 Antidepressants 191 (306) 87 194 (239) 86 137 (140) 84
 Other medicatione 120 (185) 47 243 (956) 41 180 (334) 49
 Day care 186 (1,227) 5 781 (4,042) 6 468 (1,716) 9
 Hospital admissions 489 (1,499) 18 1,651 (8,089) 13 1,568 (7,159) 21
Patient and family costs      
 Informal care 435 (1,573) 40 280 (721) 32 476 (1,342) 35
 Travel expenses 98 (139) 85 100 (139) 72 113 (167) 79
 (Psychiatric) homecare 257 (1,246) 6 0 (-) 0 175 (1,260) 5
 Home care 74 (294) 10 93 (579) 4 196 (926) 12
Productivity losses      
 Absenteeism (paid work) 586 (2,046) 16 1,203 (3,019) 30 1,577 (6,049) 25
 Presenteeism (paid work) 351 (1,099) 34 649 (2,134) 37 485 (1,428) 32
 Unpaid work 61 (377) 11 15 (66) 8 18 (64) 1

 PCT + AD AD PCT/-AD
 (n = 62) (n = 71) (n = 71)

Mean costs   Mean costs  Mean costs
(SD) per %a  (SD) per %a  (SD) per %a 
participant  participant  participant

Cost types
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Appendix Table 2. Mean costs (€) during the 24 months of the study (n = 209)

Note. The estimates are based on our main analysis, using multiple imputations with predictive mean 
matching (n = 209). PCT+AD = Preventive Cognitive Therapy and antidepressants, PCT/-AD = PCT while 
tapering antidepressants, AD = antidepressants.

Time PCT+AD AD PCT/-AD

0-3 months, mean (SD)   
 Health care costs 999 (877) 542 (639) 1,126 (957)
 Patient and family costs 95 (202) 73 (236) 200 (463)
 Productivity losses 284 (1,086) 299 (1,482) 228 (549)
 Total costs 1,378 (1,446) 914 (1,750) 1,554 (1,311)
3-6 months, mean (SD)   
 Health care costs 432 (806) 854 (2,457) 810 (1,825)
 Patient and family costs 79 (228) 81 (217) 197 (580)
 Productivity losses 56 (144) 273 (804) 189 (435)
 Total costs 567 (910) 1,208 (2,616) 1,196 (1,963)
6-9 months, mean (SD)   
    Health care costs 488 (733) 1,623 (6,135) 1,054 (2,563)
    Patient and family costs 110 (269) 79 (195) 156 (427)
    Productivity losses 60 (198) 461 (1,935) 302 (829)
    Total costs 658 (930) 2,163 (6,489) 1,512 (2,802)
9-12 months, mean (SD)   
 Health care costs 377 (505) 454 (403) 1,022 (2,014)
 Patient and family costs 40 (116) 96 (435) 104 (278)
 Productivity losses 77 (203) 126 (379) 146 (428)
   Total costs 494 (701) 676 (990) 1,272 (2,094)
12-15 months, mean (SD)   
 Health care costs 402 (767) 481 (528) 734 (1,734)
 Patient and family costs 259 (770) 75 (198) 161 (350)
 Productivity losses 102 (289) 398 (907) 336 (1,150)
 Total costs 763 (1,223) 954 (1,159) 1,231 (2,143)
15-24 months, mean (SD)   
 Health care costs 1,752 (3,193) 3,257 (9,889) 2,808 (3,716)
 Patient and family costs 550 (1,243) 171 (488) 384 (710)
 Productivity losses 652 (1,687) 921 (2,426) 3,325 (9,079)
 Total costs 2,954 (4,322) 4,349 (1,0152) 6,517 (1,0520)
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Chapter 6

No sustainable effects of an Internet-based relapse prevention 
program over 24 months in recurrent depression: primary 
outcomes of a randomized controlled trial

Based on:
Klein, N. S., Kok, G. D., Burger, H., van Valen, E., Riper, H., Cuijpers, P., … Bockting, C. L. H. 
(2018). No sustainable effects of an Internet-based relapse prevention program over 24 months 
in recurrent depression: primary outcomes of a randomized controlled trial. Psychotherapy and 
Psychosomatics, 87(1), 55-57 doi:10.1159/000485039



Abstract

Background Depression is highly recurrent, but resources in clinical practice are scarce. This 
study examined the effectiveness of an Internet-based cognitive therapy (Mobile Cognitive 
Therapy, M-CT) added to Treatment As Usual (TAU) versus TAU alone in remitted participants 
with recurrent depression. 
Methods 288 participants aged between 18 and 65, remitted from at least two prior depressive 
episodes, were eligible of whom 264 were randomly assigned to either M-CT added to TAU (n 
= 132) or TAU alone (n = 132) and followed over 24 months. M-CT consisted of eight online 
modules based on Preventive Cognitive Therapy (PCT), which is a face-to-face treatment to 
prevent depressive relapse/recurrence in remitted individuals. Therapist support was administered, 
consisting of a minimum of two telephone sessions with a licensed clinical psychologist. The 
primary outcome was time-related proportion relapse/recurrence over 24 months based on DSM-
IV criteria assessed with a telephone version of the Structured Clinical Interview for DSM-
IV disorders by blinded interviewers. Treatment response conditional on number of previous 
depressive episodes, chronic somatic illness, and type of TAU measured at baseline was examined 
explicitly. Secondary outcomes included number of relapses/recurrences and level of depressive 
symptoms. 
Results The intention-to-treat Kaplan Meier estimates showed no statistical significant difference 
in cumulative relapse/recurrence rate (log-rank X2(1) = 1.73, p = .189). No statistically significant 
effects on the other outcomes were found. 
Conclusions M-CT had no long-term protective effects. Studies should examine the long-term 
effectiveness of Internet-based treatments and examine whether increased therapist guidance 
might improve outcomes. 
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Introduction

As Major Depressive Disorder (MDD) is highly recurrent, prevention of relapse/recurrence 
(further referred to as recurrence) is of paramount importance and international practice guidelines 
recommend ongoing monitoring and treatment (American Psychiatric Association, 2010). 
Although maintenance antidepressants is one of the most commonly used treatment strategies 
to prevent recurrence, it has potential limitations such as side effects, withdrawal symptoms, 
and possible unfavorable long-term outcomes (Carvalho, Sharma, Brunoni, Vieta, & Fava, 2016; 
Fava, 2003, 2014; Fava, Gatti, Belaise, Guidi, & Offidani, 2015; Fava & Offidani, 2011; Kaymaz, 
van Os, Loonen, & Nolen, 2008). Studies have shown that psychological treatment strategies 
after the acute phase of MDD (i.e., Preventive Cognitive Therapy (PCT), Mindfulness-Based 
Cognitive Therapy (MBCT), Well-Being Therapy (WBT)) are effective in reducing the risk of 
recurrence (Biesheuvel-Leliefeld et al., 2015; Bockting, Hollon, Jarrett, Kuyken, & Dobson, 
2015; Bockting, Smid, et al., 2015; Bockting et al., 2005; Bockting, Spinhoven, Wouters, Koeter, 
& Schene, 2009; Fava et al., 2004; Fava, Rafanelli, Grandi, Conti, & Belluardo, 1998; Fava, 
Rafanelli, Cazarro, Conti, & Grandi, 1998; Guidi, Fava, Fava, & Papakostas, 2011; Guidi, Tomba, 
& Fava, 2016; Kuyken et al., 2016). However, resources in mental health care are scarce and 
treatment is not available to everyone. Therefore, Internet-based treatments might be a valuable 
and accessible alternative if proven effective.

Internet-based treatments during the acute phase of MDD and in individuals with subthreshold 
depression have shown to be effective (Andersson & Cuijpers, 2009; Karyotaki, Riper, et al., 
2017; Richards & Richardson, 2012; Zhou, Li, Pei, Gao, & Kong, 2016). Small to moderate 
effects of Internet-based interventions were found without therapist support and higher effect 
sizes with therapy support (Richards & Richardson, 2012). The short-term (secondary) results of 
the current randomized controlled trial showed a more favorable course on depressive symptoms 
over 3 months in participants receiving an Internet-based version of PCT with minimal therapist 
support (Mobile Cognitive Therapy, M-CT) added to Treatment As Usual (TAU) compared to 
TAU alone (Kok et al., 2015). Thus far, little is known about the long-term effectiveness of 
Internet-based relapse preventions programs for MDD. Only one study (N = 84) has examined 
the effect of a guided Internet-based relapse prevention program for depression over 24 months 
(Holländare et al., 2013). In this study, partially remitted participants received a 10-week Internet-
based relapse prevention program. Significantly fewer recurrence occurred in individuals 
following the program compared to controls. 

The current randomized controlled trial examined the long-term effectiveness of M-CT added 
to TAU in remitted individuals with recurrent depression. The primary aim of the current study 
was to examine whether adding M-CT to TAU is clinically superior to TAU alone regarding 
cumulative recurrence rates over 24 months. Additionally, the differential treatment response of 
number of previous depressive episodes, presence of chronic somatic illness, and type of (after) 
care (TAU) at baseline was examined. Our secondary aim was to examine the effect of M-CT on 
number of depressive recurrences and the course of depressive symptoms.
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Methods

Study design and participants
A single-blind two-arm parallel randomized controlled trial was performed. The study was 
approved by an independent medical ethics committee (METIGG, reference number 9230) 
and registered at trialregister.nl (identifier: NTR2503). Participants recruited via media, general 
practitioners, and mental health care institutions provided informed consent prior to randomization 
and were included between mid-September 2010 and August 2013. Details about the study are 
described in the study protocol (Bockting, Kok, et al., 2011). 

After a short screening by telephone, eligible persons were interviewed with a telephone 
version of the Structured Clinical Interview for DSM-IV axis I disorders (SCID-I) (Spitzer, 
Williams, Gibbon, & First, 1992) and the 17-item Hamilton Rating Scale for Depression (HRSD) 
(Hamilton, 1960) by trained psychologists, research assistants, or students, who also performed 
the subsequent interviews. Participants were included in the study if they 1) had experienced at 
least two depressive episodes; 2) had been in remission for at least 8 weeks but no longer than 24 
months, according to the DSM-IV and assessed with the SCID-I; and 3) had a current score of ≤ 
10 on the HRSD. As not only individuals with depressive episodes in the preceding 5 years are 
at high risk of recurrence but also individuals with multiple episodes over a longer period of time 
(Hardeveld, Spijker, de Graaf, Nolen, & Beekman, 2010), we discarded our initial criterion of 
having experienced at least two depressive episodes within the past 5 years. In our main analysis 
we examined whether this had an impact on the results.  

Randomization and masking
Randomization was planned to be stratified by type of aftercare and number of depressive 
episodes. However, due to a programming error, simple randomization was undertaken (1:1 
ratio) by an independent researcher using computer-generated random numbers with STATA. The 
interviewers were blinded to treatment condition. The fidelity of masking was moderate to good, 
i.e., the assessors correctly guessed treatment allocation for 56% of the assessments. Serious 
adverse events were monitored during the interviews but did not occur.

Interventions
Bockting (2009) developed PCT, an adapted form of acute CT that prevents recurrence in remitted 
individuals with recurrent depression (Bockting et al., 2005; Bockting, Hollon, et al., 2015; 
Bockting, Smid, et al., 2015; Bockting, Spinhoven, Wouters, Koeter, & Schene, 2009). PCT 
is a manualized therapy consisting of eight structured face-to-face sessions targeting cognitive 
vulnerability factors of depressive recurrence. M-CT comprises eight online modules based on 
the face-to-face sessions of PCT. The content of M-CT was written by Bockting and van Valen 
(2009) and built into the E-platform of the Trimbos Institute. Minimal therapist support was 
administered, i.e., a maximum of four telephone sessions with a maximum duration of 30 minutes 
with a licensed clinical psychologist could be booked by the participants, of which two were 
pre-booked when module two and five were reached. Participants were advised to work on one 
module per week, taking approximately 20 minutes plus an additional 10 minutes for homework 
assignments. They had access to the program for one year and could repeat the modules as often 
as desired. As part of the treatment, the mood of the participants was monitored twice a month on 
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a scale from one (very sad) to ten (very cheerful) by text or email messages. When a persistent 
sad mood was present, i.e., scoring below three twice in a row, further steps were undertaken and 
participants were advised to seek treatment when there were indications for a depressive episode. 
More details about the treatment and monitoring can be found in the study protocol (Bockting, 
Kok,  et al., 2011).

TAU was the care participants received at the start of the study, consisting of no treatment, 
(after) care by a general practitioner, or (after) care in a specialized mental health care center. 

Outcomes
Primary outcome 
The primary predefined outcome was time-related proportion recurrence over 24 months 
according to the DSM-IV and assessed with the SCID-I after 3, 12, and 24 months. A subset of 
50 interviews was rated by four trained interviewers, resulting in an interrater agreement of .96, 
indicating excellent agreement. Additionally, the differential responses were examined regarding 
recurrence dependent on number of previous depressive episodes assessed retrospectively with 
the SCID-I, presence of a somatic illness assessed with the Nemesis Somatic illnesses list (de 
Graaf, Bijl, Ravelli, Smit, & Vollebergh, 2002), and type of TAU, all assessed at baseline.

Secondary outcomes 
The number of recurrences over 24 months was examined based on DSM-IV criteria assessed 
with the SCID-I. Depressive symptoms were assessed with the Inventory of Depressive 
Symptomatology Self-Report (IDS-SR) (Rush, Gullion, Basco, Jarrett, & Trivedi, 1996) at ten 
intervals. 

Statisical analyses
Based on previous research (Vittengl, Clark, Dunn, & Jarrett, 2007), the current study was 
powered to detect an absolute difference of 20% between the treatment conditions in cumulative 
incidence of depressive recurrence over 24 months, with 80% power and a two-sided 5% alpha 
level, assuming overall recurrences in around 50% of the participants. This resulted in a required 
sample size of 214 participants. Taking a maximum attrition rate of 20% into account, we aimed 
to include 268 participants. As emphasized by the Consolidated Standards of Reporting Trials 
(CONSORT) guidelines, the Intention-To-Treat (ITT) principle was used, where all participants 
are analyzed regardless of adherence to the randomized conditions. Imbalances in baseline 
characteristics between both conditions were inspected. As recommended by Groenwold, Moons, 
and Vandenbroucke (2014), the baseline characteristics were compared between randomized 
groups for all participants and for participants with follow-up data. 

Primary analysis
As predefined, Kaplan Meier curves and estimates were displayed. In addition, a Cox regression 
proportional hazards analysis was performed with time until recurrence as dependent variable 
and treatment condition as independent variable. Drop-out during follow-up and no recurrence 
up to the end of the study were defined as censored. To assess differential treatment response, in 
subsequent analyses we assessed the statistical significance of the interaction terms of treatment 
condition with number of previous depressive episodes, chronic somatic illness, and type of TAU. 
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Secondary analyses
A Poisson regression analysis was performed with number of depressive recurrences as dependent 
variable and treatment condition as independent variable. The results were expressed as Incidence 
Rate Ratios (IRR). To examine the intervention’s effect on the course of depressive symptoms 
over 24 months, we used Linear Mixed Models (LMM). A random intercept and slope for the 
participants was added to the model with an unstructured variance-covariance matrix to account 
for dependency of the repeated assessments within participants. The analysis was performed with 
the IDS-SR as dependent variable and time as independent variable. A time-squared variable 
was included because of apparent non-linearity in the rate of change as reported previously (Kok 
et al., 2015). To examine the strength of the effects, effect sizes were reported using Cohen’s d. 
The interaction between treatment condition and number of previous depressive episodes was 
examined explicitly by adding product terms in both the Poisson regression and LMM analysis 
as decided in advance. 

Sensitivity analyses 
Three sensitivity analyses were performed on the primary outcomes. First, we controlled for 
imbalanced baseline variables. Second, a per protocol analysis was performed based on 
participants in M-CT who completed at least five modules. Third, multiple imputations with 
fully conditionally specified models and predictive mean matching were performed to assess 
the impact of missing data and thereby testing the robustness of our findings. All analyses were 
performed in SPSS and R, using a significance level of .05 (2-sided). 

Results

Partcipant flow and characteristics
Figure 1 depicts the participant flow during the trial. A total of 552 potential participants was 
assessed for eligibility with the SCID-I, of whom 288 were included. Before randomization, 24 
participants dropped-out and subsequently 264 participants were randomly allocated to either 
M-CT added to TAU (n = 132) or TAU alone (n = 132). All participants were included in the Cox 
regression analysis. In the M-CT arm, 9 participants withdrew immediately after randomization 
and in the TAU arm 20 (M-CT: 6 because of a lack of time or motivation, 2 because they were not 
reachable, and 1 because of increased depressive symptoms. TAU: 9 because of a lack of time or 
motivation, 8 because they were not reachable, and 3 because of increased depressive symptoms). 
Therefore, 235 participants were followed for more than zero days after randomization. In 
addition, 24 participants were lost to follow-up during the 24 months of the study. Baseline 
characteristics in the ITT sample (Table 1) and of the participants with follow-up data (Appendix 
Table 1) were comparable and balanced over the treatment conditions. Gender and severity of the 
last depressive episode were slightly imbalanced. 
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Table 1 shows that most participants in the ITT sample were highly educated and female 
and the median number of previous depressive episodes was 4. Slightly more than half of the 
participants in both conditions used antidepressants. In the M-CT condition, 13% (n = 17) did 
not start with the treatment, of whom six were lost to follow-up. Overall, the mean total therapist 
support in M-CT was 17.3 minutes per participant (range: 0-70) and 68% (n = 90) finished at least 
five out of the eight modules.

Primary analysis
Kaplan Meijer analysis shows that the cumulative proportion of recurrence over 24 months was 
.44 in the M-CT condition and .49 in TAU (log-rank X2(1) = 1.73, p = .189, Figure 2). The 
analysis with Cox regression (N = 264) showed no significant difference between the M-CT 
compared to TAU condition (Hazard Ratio (HR) = 0.77, 95% CI [0.53, 1.14], p = .190). When 
adding a variable in the model that indicated whether both previous depressive episodes occurred 
in the preceding 5 years to examine whether our changed inclusion criteria had an impact on the 
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Table 1.Baseline characteristics according to randomized group

Note. M-CT = Mobile Cognitive Therapy, TAU = Treatment As Usual

Characteristics M-CT (n = 132) TAU (n = 132)

Age, mean (SD) 45.6 (10.9) 47.1 (10.7)
Female gender, % (No.) 79.5 (105/132) 69.7 (92/132)
Country of birth the Netherlands, % (No.) 88.5 (116/131) 92.4 (121/131)
Marital status, % (No.)  
 Single 29.8 (39/131) 24.2 (32/132)
 Married or cohabiting 62.6 (82/131) 65.9 (87/132)
 Divorced/widowed 7.7 (10/131) 9.9 (13/132)
Education, % (No.)  
 Primary and/or secondary education 12.9 (17/132) 16.7 (22/132)
 Vocational education 22.7 (30/132) 25.8 (34/132)
 Higher education 64.4 (85/132) 57.6 (76/132)
Employed, % (No.) 66.4 (87/131) 68.7 (90/131)
Treatment as usual, % (No.)  
 No treatment 34.8 (46/132) 30.0 (39/130)
 General practitioner 25.8 (34/132) 33.1  (43/130)
 Specialized mental health (after) care 39.4 (52/132) 36.9 (48/130)
Treatment with antidepressant medication, % (No.) 55.4 (72/130) 50.8 (65/128)
Age of first MDD episode, mean (SD) 28.4 (12.1) 30.2 (12.5)
Previous episodes MDD, median (IQR) 4 (2.8) 4 (2.0)
Months in remission, mean (SD) 8.2 (6.5) 8.4 (6.4)
Total HRSD, mean (SD) 3.7 (3.1) 3.4 (2.9)
Depressive symptoms (IDS-SR), mean (SD) 16.5 (10.3) 16.3 (9.7)
Severity past episode, % (No.)  
 Mild 28.0 (37/132) 18.9 (25/132)
 Moderate 55.3 (73/132) 53.8 (71/132)
 Severe 16.7 (22/132) 27.3 (36/132)
Chronic somatic illness, % (No.) 35.4 (45/127) 32.3 (40/124)
Experience with CT, % (No.) 48.3 (57/118) 44.4 (52/117)



results, we found comparable results. In addition, two post-hoc analyses in which we controlled 
for the number of months in remission and a change in TAU (no change, increase, decrease, or 
intermittent use) yielded comparable results on our primary outcome (HR = 0.75, 95% CI [0.51, 
1.01], p = .141; HR = 0.88, 95% CI [0.58, 1.34], p = .562 respectively). Treatment condition did 
not interact with number of previous depressive episodes (HR = 0.74, 95% CI [0.34, 1.61], p = 
.447), chronic somatic illness (HR = 0.60, 95% CI [0.26, 1.35], p = .216), or type of TAU (HR 
= 0.87, 95% CI [0.57, 1.35], p = .543). The sensitivity analyses yielded comparable results (see 
Appendix for details).

Secondary analyses
In the M-CT condition 21% experienced one recurrence and 22% more than one during the 
24-month follow-up. In the TAU condition 25% experienced one recurrence and 24% more than 
one. Poisson regression analysis (N = 264) revealed that participants in the M-CT condition were 
not likely to experience significantly fewer depressive recurrences compared to participants in TAU 
(IRR = 0.87, 95% CI [0.64, 1.19], p = .393). No interaction was found between treatment and 
number of previous depressive episodes (IRR = 1.22, 95% CI [0.64, 2.31], p = .543). Table 2 shows 
the results of the LMM analyses that examined the course of depressive symptoms measured with 
the IDS-SR. No interaction was found between time and treatment and between time, treatment, 
and number of previous depressive episodes. Figure 3 shows that until approximately 9 months, 
depressive symptoms seem lower in the M-CT condition and subsequently this effect reverses.
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Figure 2. Survival curves over 24 months intention to treat in Mobile Cognitive Therapy (M-CT) (n = 132)
and Treatment As Usual (TAU) (n = 132).
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Discussion

We examined the effect of M-CT augmented to TAU compared to TAU alone over 24 months 
in participants with remitted recurrent depression. We did not find a statistically significant 
difference in cumulative recurrence risk, number of depressive recurrences, and course of 
depressive symptoms in M-CT compared to TAU alone. Adherence rates in the current study 
were comparable to other studies (Richards & Richardson, 2012; van Ballegooijen et al., 2014).

This finding is in line with a recent meta-analysis demonstrating that guided and unguided 
Internet-based treatments were effective on the short-term but not beyond 6 months post-treatment 
(So et al., 2013). However, our sobering long-term findings contrast with our initial finding where 
M-CT resulted in a favorable course of depressive symptoms over 3 months (Kok et al., 2015). 
Our findings contrast with the promising findings of Holländare et al. (2013) in a slightly different 
sample, i.e., partially remitted individuals. Long-term effects of face-to-face PCT and other face-
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Figure 3. Mean levels of depressive symptoms during 24 months follow-up in Mobile Cognitive Therapy 
(M-CT) (n = 129) and Treatment As Usual (TAU) (n = 128).
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Table 2. Estimated change (linear mixed models) in depressive symptoms over 24 months

Note. Depressive symptoms were assessed with the Inventory of Depressive Symptomatology Self-Report. 
aEpisodes = number of previous depressive episodes measured at baseline.

  Estimate [95% CI] p Cohen’s d [95% CI]

Intention to treat (N = 264)   
 Time*treatment 0.31 [-0.09, 0.70] .131 0.03 [-0.01, 0.07]
 Time*treatment*episodesa -0.03 [-0.57, 0.51] .910 -0.01 [-0.06, 0.06]



to-face relapse prevention strategies such as MBCT and WBT have been demonstrated (Bockting, 
Hollon, et al., 2015). As studies indicate that Internet-based interventions have better effects with 
therapy support compared to interventions without support (Andersson & Cuijpers, 2009; Kleiboer 
et al., 2015; Richards & Richardson, 2012), we hypothesize that actively prescribing more and/
or longer support might have maintained our short-term results. In the current study, participants 
scarcely booked additional support, resulting in an overall mean duration of 17.3 minutes of 
total therapist time per participant. In the guided Internet-based relapse prevention program of 
Holländare et al. (2013), mean therapist time was 150 minutes. In addition, in a randomized 
controlled trial examining a similar study population, PCT administered as bibliotherapy with 
110.2 minutes of therapist support did significantly reduce the risk of recurrence after 12 months 
(Biesheuvel-Leliefeld et al., 2017). Overall, more research is needed to examine the minimal 
dosage of therapist support needed for Internet-based interventions to be effective for relapse 
prevention.

We did not find a differential effect of number of previous depressive episodes, chronic 
somatic illness, and type of (after) care. These findings are in line with a recent meta-analysis 
where no differential effect of number of previous depressive episodes was found on the effect 
of psychological treatments aimed at the prevention of recurrence (Biesheuvel-Leliefeld et al., 
2015), a systematic review that showed chronic somatic illness did not predict a higher risk of 
recurrence (Kok et al., 2013), and similar studies that found no interaction between treatment 
condition and the type of aftercare (TAU) individuals receive (Bockting et al., 2005; Holländare 
et al., 2013). 

Several limitations of this study are important to acknowledge. First, since most participants 
in M-CT used minimal therapist support, we were not able to examine whether high therapist 
support is associated with better outcomes. Second, we could not examine the effects of mood 
monitoring in M-CT on depressive recurrence. This should be examined more explicitly, as 
a recent study in individuals with recurrent depression shows that mood monitoring together 
with crisis management and facilitation of early interventions added to TAU is associated with 
treatment outcome (Kordy et al., 2016). Third, the participants were predominantly highly 
educated females with a mean age of 46.4, which might limit the generalizability of the results. 

Overall, in contrast to our expectations, a psychological Internet-based relapse prevention 
program did not result in a substantial better protection against recurrence. Future studies should 
examine the long-term effectiveness of Internet-based interventions and the optimal dosage of 
therapist support.
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Appendix table 1

Appendix: sensitivity analyses

Gender and severity of the last depressive episode were slightly unbalanced over treatment 
conditions. As studies showed that gender is not consistently associated with recurrence but 
severity of a depressive episode might be (Hardeveld et al., 2010), we only controlled for severity 
of the last depressive episode in the Cox regression analysis. The results were comparable 
regarding treatment condition (HR = 0.78, 95% CI [0.52, 1.15], p = .204) and the interaction 
between treatment condition and number of previous depressive episodes (HR = 0.72, 95% CI 
[0.33, 1.57], p = .408), chronic somatic illness (HR = 0.58, 95% CI [0.25, 1.31], p = .186), and 
TAU (HR = 0.90, 95% CI [0.58, 139], p = .622). 
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Appendix Table 1. Baseline characteristics participants with follow-up data

Note. M-CT = Mobile Cognitive Therapy, TAU = Treatment As Usual.

Characteristics M-CT (n = 123) TAU (n = 112)

Age, mean (SD) 45.8 (10.9) 47.9 (10.1)
Female gender, % (No.) 79.7 (98/123) 68.8 (77/112)
Country of birth the Netherlands, % (No.) 87.7 (107/122) 93.7 (104/111)
Marital status, % (No.)  
 Single 28.7 (35/122) 23.2 (26/112)
 Married or cohabiting 63.9 (78/122) 67.0 (75/112)
 Divorced/widowed 7.4 (9/122) 9.8 (11/112)
Education, % (No.)  
 Primary and/or secondary education 12.2 (15/123) 16.1 (18/112)
 Vocational education 22.0 (27/123) 27.7 (31/112)
 Higher education 65.9 (81/123) 56.3 (63/112)
Employed, % (No.) 67.2 (82/122) 67.6 (75/111)
Treatment as Usual (TAU), % (No.)  
 No treatment 35.0 (43/123) 29.5 (33/112)
 General practitioner 25.2 (31/123) 34.8 (39/112)
 Specialized mental health (after)care 39.8 (49/123) 35.7 (40/112)
Treatment with antidepressants, % (No.) 55.4 (67/121) 54.5 (60/110)
Age of first MDD episode, mean (SD) 28.2 (12.1) 29.6 (12.2)
Previous episodes MDD, median (IQR) 4 (3.0) 4 (2.0)
Months in remission, mean (SD) 8.2 (6.5) 8.8 (6.5)
Total HRSD, mean (SD) 3.7 (3.1) 3.5 (2.9)
Depressive symptoms (IDS-SR), mean (SD) 16.3 (9.9) 16.2 (9.3)
Severity past episode, % (No.)  
 Mild 27.6 (34/123) 16.0 (18/112)
 Moderate 57.7 (71/123) 53.6 (60/112)
 Severe 14.7 (18/123) 30.4 (34/112)
Chronic somatic illness, % (No.) 33.9 (40/118) 34.9 (38/109)
Experience with CT, % (No.) 48.7 (55/113) 44.2 (46/104)



The analysis in the per protocol sample, including the participants that finished at least five 
modules (n = 222), yielded comparable results (treatment condition alone: HR = 0.85, 95% 
CI [0.57, 1.29], p = .451; interaction treatment condition and number of previous depressive 
episodes: HR = 0.68, 95% CI [0.31, 1.51], p = .344; chronic somatic illness: HR = 0.73, 95% CI 
[0.31, 1.73], p = .475; and TAU: HR = 0.78, 95% CI [0.49, 1.25], p = .300).

In order to test the robustness of the primary analyses, multiple imputations with fully 
conditionally specified models and predictive mean matching were performed. Multiple 
imputations reduce the chance of bias and allows use of all data available in the analyses, which 
optimizes statistical power (Schafer & Graham, 2002). The imputed datasets were combined 
according to Rubin’s rules (Rubin, 1987). Multiple imputations are only valid if the missing at 
random assumption holds, which cannot be proved. To substantiate this assumption, a logistic 
regression analysis was performed in which we examined if baseline characteristics predicted 
whether the data were missing. This resulted in a statistical significant model (X 2 (25) = 44.19, 
p = .010), suggesting the data were at least partly missing at random and multiple imputations 
would improve the validity of the analyses. When the Cox regression analyses were repeated 
using multiple imputations, the results were comparable regarding treatment condition (HR = 
0.81, 95% CI [0.56, 1.17], p = .256) and the interaction between treatment condition and number 
of previous depressive episodes (HR = 0.95, 95% CI [0.47, 1.94], p = .897, chronic somatic 
illness (HR = 0.68, 95% CI [0.31, 1.50], p = .342), and TAU (HR = 0.90, 95% CI [0.60, 1.36], p 
= .613).
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Chapter 7

Economic evaluation of an Internet-based preventive cognitive 
therapy with minimal therapist support for recurrent depression: 
results of a randomized controlled trial

Based on:
Klein, N. S., Bockting, C. L. H., Wijnen, B., Kok, G. D., van Valen, E., Riper, H., … Smit, F. 
Economic evaluation of an Internet-based preventive cognitive therapy with minimal therapist 
support for recurrent depression: results of a randomized controlled trial. Journal of Medical 
Internet Research, 20 (11), e10437. doi:10.2196/10437



Abstract

Background Major Depressive Disorder (MDD) is highly recurrent and has a significant disease 
burden. Although the effectiveness of Internet-based interventions has been established for the 
treatment of acute MDD, little is known about their cost-effectiveness, especially in recurrent 
MDD.
Objectives Our aim was to evaluate the cost-effectiveness and cost-utility of an Internet-based 
relapse prevention program (Mobile Cognitive Therapy, M-CT).
Methods The economic evaluation was performed alongside a single-blind parallel group 
randomized controlled trial. Participants were recruited via media, general practitioners, and 
mental health care institutions. In total, 288 remitted individuals with a history of recurrent 
depression were eligible, of whom 264 were randomly allocated to M-CT with minimal therapist 
support added to Treatment As Usual (TAU) or TAU alone. M-CT comprised eight online 
lessons, and participants were advised to complete one lesson per week. The economic evaluation 
was performed from a societal perspective with a 24-month time horizon. The health outcomes 
were number of depression-free days according to Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition, (DSM-IV) criteria assessed with the Structured Clinical Interview for 
DSM-IV axis I disorders by blinded interviewers after 3, 12, and 24 months. Quality-Adjusted 
Life Years (QALYs) were self-assessed with the EQ-5D-3L. Costs were assessed with the Trimbos 
and Institute for Medical Technology Assessment (iMTA) Questionnaire on Costs Associated 
with Psychiatric Illness (TiC-P). Incremental Cost-Effectiveness Ratios were calculated and 
Cost-Effectiveness Planes and Cost-Effectiveness Acceptability Curves were displayed to assess 
the probability that M-CT is cost-effective compared to TAU.
Results Mean total costs over 24 months were €8,298 (US $9,415) for M-CT and €7,296 (US 
$8,278) for TAU. No statistically significant differences were found between M-CT and TAU 
regarding depression-free days and QALYs (p = .37 and p = .92, respectively). The incremental 
costs were €179 (US $203) per depression-free day and €230,816 (US $261,875) per QALY. The 
cost-effectiveness acceptability curves suggested that for depression-free days, high investments 
have to be made to reach an acceptable probability that M-CT is cost-effective compared to TAU. 
Regarding QALYs, considerable investments have to be made but the probability that M-CT is 
cost-effective compared to TAU does not rise above 40%.
Conclusions The results suggest that adding M-CT to TAU is not effective and cost-effective 
compared to TAU alone. Adherence rates were similar to other studies and therefore do not 
explain this finding. The participants scarcely booked additional therapist support, resulting 
in 17.3 minutes of mean total therapist support. More studies are needed to examine the cost-
effectiveness of Internet-based interventions with respect to long-term outcomes and the role 
and optimal dosage of therapist support. Overall, more research is needed on scalable and cost-
effective interventions that can reduce the burden of recurrent MDD.
Trial registration: Nederlands Trial Register NTR2503; http://www.trialregister.nl/trialreg/
admin/rctview.asp?TC=2503 (archived by WebCite at http://www.webcitation.org/73aBn41r3).

112



Introduction

In 2016, an estimated 268 million individuals worldwide were affected with a depressive disorder 
(Vos et al., 2017). Major Depressive Disorder (MDD) is a highly recurrent disorder (Richards, 
2011) with a substantial disease burden (Ferrari et al., 2013; Vos et al., 2017) and formidable 
economic costs due to health care use and productivity losses (Greenberg, Fournier, Sisitsky, 
Pike, & Kessler, 2015; Gustavsson et al., 2011; Luppa, Heinrich, Angermeyer, König, & Riedel-
Heller, 2007; Olesen et al., 2012).

To alleviate the burden of MDD, psychological interventions and/or antidepressants are 
recommended for the acute phase of MDD and as continuation/maintenance therapy to prevent 
relapse and recurrence (further referred to as recurrence) (American Psychiatric Association, 
2010). However, health care resources are limited and many individuals fail to seek treatment 
(Boerema et al., 2016; Demyttenaere et al., 2004; Kohn, Saxena, Levav, & Saraceno, 2004; 
Olfson, Blanco, & Marcus, 2016). Because of their flexible and accessible nature, Internet-based 
interventions could be a viable cost-effective solution that reaches a large number of at risk 
individuals. The effectiveness of Internet-based interventions in acute and residual MDD has 
been established (Ahern, Kinsella, & Semkovska, 2018; Andersson & Cuijpers, 2009; Karyotaki, 
Riper, et al., 2017; Richards & Richardson, 2012; Spek et al., 2007; Zhou, Li, Pei, Gao, & 
Kong, 2016), with small to moderate effect sizes for interventions without therapist support 
and higher effect sizes with therapist support (e.g., Andersson & Cuijpers, 2009; Richards & 
Richardson, 2012). To date, only one study examined the long-term effects of an Internet-based 
relapse prevention program for depression (Holländare et al., 2013) and no study has examined 
its cost-effectiveness. Only a single study aimed at the prevention of MDD examined the cost-
effectiveness of an Internet-based intervention but this study aimed to prevent the first onset of 
MDD (Buntrock et al., 2017). Thus, little is known about the cost-effectiveness of Internet-based 
relapse prevention for recurrent MDD. More information is needed on the health impact and 
economic costs to inform policy makers and health care providers.

In our randomized controlled trial, we examined the clinical effectiveness of an Internet-based 
relapse prevention program (Mobile Cognitive Therapy, M-CT) added to Treatment As Usual 
(TAU) compared to TAU alone in remitted individuals with recurrent MDD. Results showed that 
M-CT added to TAU was slightly but not significantly superior to TAU alone after 24 months in 
terms of cumulative recurrence rate, number of depressive recurrences, and depressive symptoms 
(Klein et al., 2018). In this study, we evaluated the cost-effectiveness and cost-utility of M-CT 
to see if the economic case could be made for this low cost and highly scalable intervention that 
was added to TAU. We hypothesize that M-CT added to TAU is cost-effective compared with 
TAU alone as it might generate slightly better health outcomes and thereby lower costs for other 
mental health services.

Methods

Study design
The economic evaluation was performed alongside a single-blind parallel group two-arm 
randomized controlled trial in which 288 participants aged between 18 and 65 years were 
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eligible, of whom 264 were randomized to either M-CT added to TAU or TAU alone. This trial 
was registered at Nederlands Trial Register (NTR2503) and approved by Stichting Medisch-
Ethische Toetsingscommissie Instellingen Geestelijke Gezondheidszorg (METIGG): an 
independent medical ethics committee. The results were reported according to the Consolidated 
Standards of Reporting Trials (CONSORT) E-HEALTH checklist (Eysenbach & CONSORT-
EHEALTH Group, 2011). The economic evaluation was conducted and reported according to 
the Consolidated Health Economic Evaluation Reporting Standards statement (CHEERS). The 
study design and results are described in detail elsewhere (Bockting, Kok, et al., 2011; Klein et 
al., 2018) but are summarized briefly here.

Participants and procedure
The participants were recruited via media, general practitioners, and mental health care 
institutions and were included between mid-September 2010 and August 2013 after providing 
a written informed consent. To be included, the following criteria had to be met: 1) a history of 
at least two Major Depressive Episodes (MDEs) according to Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition, (DSM-IV) assessed with the Structured Clinical Interview 
for DSM-IV Disorders (SCID-I) (Spitzer, Williams, Gibbon, & First, 1992) of which the latest 
MDE occurred within the last 2 years; and 2) currently remitted for at least 2 months according to 
the SCID-I and a score of ≤ 10 on the Hamilton Rating Scale for Depression (HRSD) (Hamilton, 
1960). Exclusion criteria were current or past (hypo) mania, bipolar or psychotic disorder, alcohol 
or drug abuse, or a predominant anxiety disorder. Independent psychologists or research assistants 
interviewed the potential participants for inclusion and exclusion criteria. Our initial criterion 
of having experienced two depressive episodes within 5 years was discarded, as individuals 
with multiple episodes over a longer period of time are also at risk (Hardeveld et al., 2010). We 
examined whether this affected our primary outcomes but this was not the case. 

Randomization and masking
Randomization was planned to be stratified by type of aftercare and number of MDEs, but 
eventually simple randomization was carried out due to a programming error. The participants 
were randomized (allocation ratio 1:1) by an independent researcher not otherwise involved in 
the study who was masked for clinical characteristics and who used computer-generated numbers 
generated in Stata software (StataCorp LLC). An independent researcher not involved in the 
follow-up interviews assigned the participants to the treatment conditions. The participants were 
not blinded to treatment allocation due to the nature of the intervention. The interviewers were 
unaware of the participants’ treatment allocation and the participants were instructed not to inform 
the interviewer of their treatment allocation. The assessor was replaced by another independent 
assessor in case the randomization was broken.

Interventions
M-CT is based on Preventive Cognitive Therapy (PCT) (Bockting, 2009), a face-to-face therapy 
that protects against recurrence in remitted individuals (Bockting et al., 2005; Bockting, Smid, 
et al., 2015; Bockting, Spinhoven, Wouters, Koeter, & Schene, 2009). Bockting and van Valen 
(2009) developed the content of M-CT, and it was built into the E-platform of the Trimbos 
Institute, a nonprofit organization in the Netherlands with a focus on issues related to mental 
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health and addiction. Participants from previous relapse prevention studies and a patients’ 
association for depression (Depressie Vereniging) were involved in the development of the 
research question, outcome measures, design, development, and implementation of M-CT. The 
content of the program remained unaltered during the evaluation period and logfile analysis was 
used to monitor the use of the intervention. The program was free of charge for the participants 
and an independent researcher provided participants with usernames and passwords to log in. 
M-CT comprised eight online modules with minimal therapist support and continued mobile 
mood monitoring using text messages. The participants were advised to work on one lesson each 
week and were offered a minimum of two and a maximum of four telephone contacts with a 
therapist (maximum duration: 30 minutes per contact). Two therapist contacts were pre-booked 
and two optional contacts could be booked by the participants additionally. Participating therapists 
were supervised by an experienced clinical psychologist. The primary task of the therapists was 
to work through the M-CT program. The participants received a reminder by e-mail or text 
message if they did not log into the website for 6 weeks. Feedback from the participants on 
the intervention was obtained by giving them the opportunity to evaluate each specific lesson. 
Participants randomized to M-CT and TAU continued to receive usual care, which could include, 
for example, antidepressants, counseling, or no care.

Costs
The economic evaluation was performed according to the Dutch guidelines (Zorginstituut Nederland, 
2015a) in which a societal perspective is recommended, implying that costs both inside and outside 
the health care sector are assessed. Health care costs included medication use and inpatient, 
outpatient, and primary care. Costs directly related to the M-CT intervention included costs of 
training and supervision of therapists during the study, the duration of contacts between participants 
and therapists (telephone and email contact), and costs related to information and communication 
technologies. The last category mainly consisted of costs related to developing, upgrading, and 
maintaining the M-CT website. In addition, various types of costs outside the health care sector 
were examined. Patient and family costs included informal care (i.e., the monetary valuation of time 
invested by relatives or acquaintances in helping or assisting the participant), travel expenses, and 
psychiatric home care. Costs of productivity losses due to illness-related absence from work were 
estimated as were costs related to changes in efficiency while at work and changes in the amount of 
voluntary (unpaid) work conducted by the participants. Costs of productivity losses were estimated 
with the friction cost method (Koopmanschap, Rutten, van Ineveld, & van Roijen, 1995). This 
method takes the employer’s perspective and calculates the time (the friction period) until another 
employee has replaced the worker that is absent. 

Cost data were collected with the Trimbos and Institute for Medical Technology Assessment 
(iMTA) Questionnaire on Costs Associated with Psychiatric Illness (TiC-P) (Hakkaart-van 
Roijen, 2002). This questionnaire was administered online to all participants every 3 months, 
starting at baseline. Since there was variation in the maximum number of days medication use 
could be filled out by the participants, we extrapolated all medication use to 3 months. In order 
to facilitate comparisons with other economic evaluations, unit prices (i.e., the price of one unit 
of each included cost type) were based on Dutch standard prices for the year 2014 (Zorginstituut 
Nederland, 2015b). Full economic cost prices of used resources were computed when standard 
prices were not available.
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Outcomes
The economic evaluation comprised cost-effectiveness and cost-utility analyses. The health 
outcome measure of the cost-effectiveness analysis was the number of depression-free days 
based on DSM-IV criteria assessed with a telephone version of the SCID-I after 3, 12, and 24 
months. Quality-Adjusted Life Years (QALYs) were used as a health outcome measure of the 
cost-utility analysis using the area under the curve method. The QALY is a health measure that 
combines quality of life and the amount of time spent in a health condition, where one QALY 
is equal to 1 year lived in perfect health. The quality component of the QALY was derived 
from the EQ-5D-3L administered online at 3-month intervals starting from baseline (Rabin & 
de Charro, 2001) by using Dutch tariffs to obtain utilities for specific health states (Lamers, 
McDonnell, Stalmeier, Krabbe, & Busschbach, 2006). The EQ-5D-3L is a commonly applied 
self-administered instrument that measures the generic health status and consists of five questions 
covering the following five dimensions: mobility, self-care, usual activities, pain/discomfort, and 
anxiety/depression. Both costs and health outcomes were discounted at 1.5% for health outcomes 
and 4% for costs according to the Dutch guidelines (Zorginstituut Nederland, 2015b).

Economic evaluation
The power calculation of the primary outcome is described elsewhere (Bockting, Kok, et al., 
2011; Klein et al., 2018). Since the study was only powered to detect differences in health 
outcomes and not in costs, as in most economic evaluations, we used probabilistic and medical 
decision-making techniques to draw inferences about the cost-effectiveness. The intention-to-
treat principle was used, in which all participants were analyzed according to their randomized 
condition, irrespective of their actual treatment. In our main analysis, we used multiple imputations 
by chained equations with predictive mean matching to account for missing data. The use of 
this technique may avoid bias associated with complete case analyses and makes optimal use of 
available data. Baseline variables predictive of clinical and cost outcomes and of a variable being 
missing were incorporated in the imputation model as recommended by White and Carlin (2010) 
to enhance the precision of the model and correct for possible bias. To account for participants 
with extremely high costs resulting in unstable imputation estimates, winsorizing was used for 
the main analyses. Using winsorizing, extreme values are instead replaced by certain percentiles, 
in this case the 97.5th percentile, as opposed to trimming in which the extreme values are merely 
deleted (Ghosh & Vogt, 2012; Thomas & Ward, 2006).

Costs and outcomes were used to calculate the Incremental Cost-Effectiveness Ratio (ICER) 
of M-CT relative to TAU alone (Drummond, Sculpher, Torrance, O’Brien, & Stoddart, 2005). 
The formula used for calculating the ICER can be seen in Figure 1, where, C M-CT  and C TAU are the 
mean costs, and QALY M-CT and QALY TAU  are the mean QALYs in M-CT and TAU, respectively. 
The ICER is interpreted as the additional costs per QALY gained when M-CT is offered rather 
than TAU. The bootstrap method (Efron & Tibshirani, 1994) was applied to account for the 
uncertainty in the economic evaluation by repeated random sampling with replacement from the 
original dataset. 
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Seemingly unrelated regression equations were bootstrapped (5000 times) to allow for 
correlated residuals of the cost and utility equations and adjust for baseline differences in one of 
the sensitivity analyses. In each bootstrap step, the mean cost differences and the mean outcome 
differences were computed and these were plotted in the cost-effectiveness plane (Black, 1990). 
Finally, Cost-Effectiveness Acceptability Curves (CEACs) (Fenwick, O’Brien, & Briggs, 2004) 
were graphed, taking into account the relative placement of the bootstrap replications. CEACs 
inform decision-makers on the likelihood that an intervention is deemed to be cost-effective 
given a range of willingness-to-pay ceilings for gaining an additional unit of health (i.e., gaining 
one QALY and gaining one depression-free day). The analyses were conducted using Stata 
(StataCorp LLC).

Sensitivity analyses
Due to the amount of missing data, we used multiple imputations in the main analysis to handle 
missing data. To ascertain the robustness of our findings, we performed several sensitivity 
analyses, each handling missing data in a different way. It should be noted that in the main analysis, 
29 participants were not included since they dropped-out immediately after randomization and 
no follow-up information was available. Nevertheless, we performed an additional sensitivity 
analysis in which all participants were included for a full-fledged intention-to-treat analysis. 
The main analysis was repeated again but now restricted to individuals for whom at least 50% 
of the cost data were available. A final analysis to evaluate the impact of drop-out was based 
on complete cases. At baseline, we observed a slight imbalance between both conditions with 
respect to gender, severity of the last MDE, and baseline costs. Studies suggest that gender is not 
associated with recurrence but that severity of the last MDE might be (Hardeveld et al., 2010). 
Therefore, we repeated the main analysis now adjusting for the small baseline imbalances in 
severity of the last MDE and baseline costs.

Results

Sample characteristics
The participant flow during the study is displayed in Appendix 1. In total, 288 participants were 
eligible of whom 264 were randomized to either M-CT added to TAU (n = 132) or TAU alone 
(n = 132). In total, 29 participants dropped out immediately after randomization and 24 were 
lost to follow-up during the study. Overall, the baseline clinical and demographic characteristics 
of all participants (Table 1) and participants with any follow-up data were similar and equally 
distributed over the treatment conditions, suggesting no systematic bias due to drop-out of the 29 
individuals with no follow-up data. Complete cost and effect data (available for all measurements) 
were available for 45 participants (17%). At least one measurement of cost data after baseline was 

Figure 1. Incremental Cost-Effectiveness Ratio (ICER) of M-CT relative to TAU alone.

ICER = 
(C M-CT - C TAU)

(QALY M-CT - QALY TAU)
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available for 83% (195/235) of the participants. For 55% (129/235) of the participants, at least 
half of the cost measurements were available.

Costs
The various types of costs generated by both groups during the 24 months of the study are presented 
in Appendix Table 1. Presented costs were based on the data of participants for whom at least 
one cost measurement after the baseline assessment was available during the study. Mean costs of 
the M-CT intervention were €73 (US $83) per participant. These costs were mainly related to the 
training and supervision of therapists, contacts between therapists and participants, and information 
and communication technology costs (development and periodically upgrading the software and 
server costs). In both conditions, the costs of hospital admissions and outpatient care provided by 
mental health care services contributed considerably to the overall costs within the health care sector. 
Costs related to productivity losses had the largest impact on overall societal costs. Mean total costs 
accrued over 24 months were €8,298 (US $9,410) for M-CT and €7,296 (US $8,274) for TAU.
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Table 1. Sample characteristics by condition at baseline

Note. M-CT = Mobile Cognitive Therapy, TAU = Treatment As Usual, MDD: Major Depressive Disorder, 
IQR = interquartile range, HRSD = Hamilton Rating Scale for Depression, IDS-SR: Inventory of Depressive 
Symptomatology, Self-Report.

Characteristics M-CT (n = 132) TAU (n = 132)

Age, mean (SD) 45.6 (10.9) 47.1 (10.7)
Female, n (%) 105/132 (79.5) 92/132 (69.7)
Country of birth the Netherlands, n (%) 116/131 (88.5) 121/131 (92.4)
Marital status, n (%)  
 Single 39/131 (29.8) 32/132 (24.2)
 Married or cohabiting 82/131 (62.6) 87/132 (65.9)
 Divorced/widowed 10/131 (7.7) 13/132 (9.9)
Education, n (%)  
 Primary and/or secondary education 17/132 (12.9) 22/132 (16.7)
 Vocational education 30/132 (22.7) 34/132 (25.8)
 Higher education 85/132 (64.4) 76/132 (57.6)
Employed, n (%) 87/131 (66.4) 90/131 (68.7)
Treatment as Usual (TAU), n (%)  
 No treatment 46/132 (34.8) 39/130 (30.0)
 General practitioner 34/132 (25.8) 43/130 (33.1)  
 Specialized mental health (after)care 52/132 (39.4) 48/130 (36.9)
Treatment with antidepressants, n (%) 72/130 (55.4) 65/128 (50.8)
Previous episodes MDD, median (IQR) 4 (2.8) 4 (2.0)
Total HRSD, mean (SD) 3.7 (3.1) 3.4 (2.9)
Depressive symptoms (IDS-SR), mean (SD) 16.5 (10.3) 16.3 (9.7)
Severity past episode, n (%)  
 Mild 37/132 (28.0) 25/132 (18.9)
 Moderate 73/132 (55.3) 71/132 (53.8)
 Severe 22/132 (16.7) 36/132 (27.3)
Baseline utilities (EQ-5D-3L), mean (SD) 0.86 (0.12) 0.84 (0.17)
Baseline costs, mean (SD) €1729 (€3699) €1552 (€3216)



Outcomes
The mean number of depression-free days within the 24 months of the study was 661 in M-CT 
and 656 in TAU. Mean QALYs were 1.65 for both M-CT and TAU. No statistically significant 
differences in depression-free days and QALYs was found (t = 0.43, p = .67 and t = 0.18, p = .86, 
respectively).

Economic evaluation
According to the main analysis, M-CT resulted in an extra 5.6 gain in depression-free days (95% 
CI [5.3, 6.0] and a 0.004 QALY gain (95% CI [0.004, 0.005]) but these health gains were achieved 
at higher costs (€1,008 (US $1,143), 95% CI [€983, €1,034]). For both health outcomes, most of 
the bootstrapped ICERs were located in the northeast quadrant (56% for depression-free days and 
47% for QALYs), indicating that the probability that M-CT is deemed cost-effective depends on 
the willingness to pay for an additional health gain (see Figure 2 and 3). When the willingness to 
pay per additional depression-free day is zero, M-CT has approximately a 40% probability of being 
cost-effective. When the willingness to pay per additional gain in depression-free days increases, 
the probability that M-CT is cost-effective also increases but does not rise above 65%. For QALYs, 
increased willingness to pay only leads to slight increases in the probability that M-CT will be 
considered cost-effective and the probability that M-CT is cost-effective does not rise above 40%.
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Figure 2. Incremental cost-effectiveness plane (left) and cost-effectiveness acceptability curve (right) for the 
5000 bootstrapped incremental costs per depression-free day gained.
PE-line: line which represents the point estimate of the ICER (average cost/effect of bootstrap replications).
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Sensitivity analyses
Table 2 displays the main analysis and sensitivity analyses. The sensitivity analysis including 
all randomized participants (N = 264) overall yielded similar results. When taking into account 
participants for whom at least 50% of the data were available, TAU dominated M-CT in terms 
of depression-free days and results were roughly similar to the main analysis for QALYs. In the 
complete case analysis, TAU dominated M-CT. Adjustments for imbalanced baseline variables 
yielded similar results.
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Figure 3. Incremental cost-effectiveness plane (left) and cost-effectiveness acceptability curve (right) for the 
5000 bootstrapped incremental costs per QALY gained.
PE-line: line which represents the point estimate of the ICER (average cost/effect of bootstrap replications).
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Discussion

Principal findings and comparison with prior work
This study was the first to evaluate the cost-effectiveness and cost-utility of an Internet-based 
relapse prevention program for recurrent MDD. The results of this study suggest that M-CT 
added to TAU is not cost-effective compared to TAU alone over a 24-month period. 

The results revealed that the total costs in both conditions were dominated by losses in 
productivity, which is consistent with Krol, Papenburg, Koopmanschap, and Brouwer (2011) 
and Biesheuvel-Leliefeld et al. (2018). Krol et al. (2011) found that choices made regarding 
the inclusion or exclusion of indirect costs influence cost-effectiveness studies to a great extent. 
As MDD is a disorder with extensive losses in worker productivity (Greenberg et al., 2015; 
Gustavsson et al., 2011; Krol et al., 2011; Luppa et al., 2007; Olesen et al., 2012), we believe that 
the societal perspective, in which both direct and indirect costs are included, is justified. Our main 
analysis showed that participants using M-CT had slightly more depression-free days (5.6 days) 
and better QALYs (0.004) compared to TAU but achieved at higher costs (€1,008 (US $1,143)). 
The probability that M-CT was cost-effective in terms of depression-free days and QALYs was 
dependent on the willingness-to-pay for an additional health gain. For depression-free days, a 
substantial investment had to be made before reaching an acceptable probability that M-CT was 
deemed cost-effective. For QALYs, a substantial investment had to be made but the probability 
that M-CT was cost-effective did not rise above 40%. We conclude that adding M-CT to TAU is 
not a cost-effective strategy compared to TAU alone. The results of the sensitivity analyses were 
partly inconsistent with the main analysis and will be further discussed.

The results contrast with our expectations based on the positive short-term results of M-CT 
(Kok et al., 2015) and with the promising findings of Holländare et al. (2013) regarding the 
Internet-based relapse prevention therapy in partially remitted individuals. Moreover, the 
results contrast with the long-term effectiveness of face-to-face PCT that is found by Bockting, 
Smid, et al. (2015), Bockting et al. (2005, 2009, 2018) and de Jonge et al. (2018), and with 
PCT administered as bibliotherapy with therapist support (Biesheuvel-Leliefeld et al., 2017). 
As reported elsewhere (Klein et al., 2018), treatment adherence in this study was comparable to 
other studies (68% (90/132) finished at least five lessons) (Richards & Richardson, 2012) and 
therefore, we believe this did not explain the results. Our short-term clinical results demonstrated 
a positive effect of M-CT on residual depressive symptoms during the first months compared to 
TAU (Kok et al., 2015), whereas our long-term results showed no protective effects of M-CT on 
cumulative recurrence rate, number of depressive recurrences, and depressive symptoms after 24 
months (Klein et al., 2018). Therefore, we hypothesize that M-CT might generate better effects 
at lower costs during the first months and hence might be more cost-effective compared to TAU 
but that the costs and effects become less favorable for M-CT in the long run. This hypothesis 
is consistent with the meta-analytic review of So et al. (2013) that found short-term effects of 
Internet-based treatments for MDD but no effects beyond 6 months post-treatment. However, 
a recent review on the long-term effects of Internet-based guided cognitive behavioral therapy 
showed enduring effects for several disorders (Andersson, Rozental, Shafran, & Carlbring, 
2018). We hypothesize that more therapist-support and/or booster sessions are needed for 
M-CT to become more cost-effective in the long term. In this study, minimal therapist support 
was enlisted by the participants (i.e., a mean total therapist time of only 17.3 minutes (range 
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0-70) per participant). Several systematic reviews and meta-analyses showed that Internet-based 
interventions are especially effective when provided with therapist support (Andersson & Cuijpers, 
2009; Richards & Richardson, 2012; Spek et al., 2007). Therapist guidance also seems an important 
factor in economic evaluations of Internet-based interventions. A recent systematic review on 
economic evaluations of Internet- and mobile-based interventions for the treatment and prevention 
of depression concluded that the Internet-based interventions that were likely to be cost-effective 
were all guided interventions whereas the unguided interventions were not likely to be cost-effective 
or the results were ambiguous (Paganini, Teigelkötter, Buntrock, & Baumeister, 2018). However, 
it is important to note that for most of these guided interventions a considerable investment was 
needed in order to reach an acceptable probability that the intervention was deemed cost-effective. 
In their systematic review on the cost-effectiveness of Internet-based interventions for a wide range 
of mental health disorders, Donker et al. (2015) highlighted that the most robust evidence in terms 
of cost-effectiveness was found for guided interventions. A recent individual-participant data meta-
analysis on the cost-effectiveness of guided Internet-based interventions for depression based on 
five studies concluded that considerable investments had to be made for an acceptable probability 
that the intervention would be cost-effective compared to controls in terms of treatment response and 
depressive symptoms and that for QALYs, this probability was low at the widely used willingness-
to-pay-threshold (Kolovos et al., 2018). Differences between the systematic reviews and meta-
analysis might be caused by differences in methodology, control group, and/or differences in when 
an intervention is perceived cost-effective. For example, in the systematic review of Paganini et al. 
(2018), studies examining only direct health care costs were also included and four out of the seven 
studies classified as cost-effective used a wait list control group as comparator, whereas in the meta-
analysis of Kolovos et al. (2018), only studies that also took into account productivity losses were 
included and only one study included a wait list control group.

Thus, more information is needed under which circumstances Internet-based treatments 
are effective and cost-effective regarding short-term and long-term outcomes. Based on their 
systematic review, Erbe, Eichert, Riper, and Ebert (2017) concluded that combining the strength 
of both face-to-face and Internet-based interventions might be a  promising direction, although 
more studies are needed. In addition, besides examining the (cost) effectiveness of specific 
Internet-based interventions, future studies should focus more on the implementation in clinical 
practice, taking into account specific barriers (e.g., preferences of individuals and professionals) 
(Drozd et al., 2016; Rost et al., 2017). Furthermore, more information is needed under which 
circumstances face-to-face or other forms of PCT are cost-effective. To date, one study examined 
the cost-effectiveness of PCT administered as guided bibliotherapy for remitted recurrently 
depressed individuals (Biesheuvel-Leliefeld et al., 2018) and another study examined the cost-
effectiveness of PCT in remitted recurrently depressed individuals that had received acute-phase 
cognitive therapy (de jonge et al., 2018). Both studies concluded that investments had to be made 
for an acceptable probability that the intervention would be cost-effective in terms of recurrences. 
For QALYs, substantial investments had to be made but probabilities that the intervention would 
be cost-effective remained low. 

Limitattions
Some limitations of this study are important to acknowledge. First, cost data were collected with 
a self-report questionnaire approximately every 3 months during the 24-month follow-up, and 
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therefore a substantial amount of participants missed one or more measurement. To deal with 
missing data, multiple imputations, which is a recommended strategy to handle missing data in 
cost-effectiveness studies performed alongside randomized controlled trials (Burton, Billingham, 
& Bryan, 2007; Manca & Palmer, 2005), was used in our main analysis. We can assume the data 
were at least partly missing at random since baseline characteristics predicted whether the data 
were missing. Nevertheless, the missing completely at random assumption cannot be proved, and 
it is possible data were missing not at random because drop-out could be related to depressive 
symptom severity. Because of the amount of missing data, we did not want to rely on a single 
imputation technique and therefore performed several sensitivity analyses that each handled 
missing data in a different way. The main analysis, the analysis including all participants, and 
the analysis incorporating participants for whom at least 50% of the data were available (the 
latter only regarding QALYs) showed similar results. The analysis including participants with 
at least 50% data (regarding depression-free days) and complete cases showed higher costs and 
worse outcomes for M-CT compared to TAU. Multiple imputations are preferred over a complete 
case analysis because of the potential selection bias that might occur due to missing values. 
The results of the complete cases and cases with at least 50% of the data do suggest a possible 
selection bias in drop-out, which is also suggested when inspecting a baseline table displaying 
only the complete cases and cases with 50% of the data. Altogether, we regard our main analysis 
as primary. Second, the data were obtained in the Netherlands, and therefore generalizability into 
other countries with other treatment settings is questionable. Third, the cost data and data for 
the cost-utility analysis were based on retrospective self-report questionnaires which may have 
affected the reliability. The TiC-P has shown to be a reliable and valid questionnaire for collecting 
cost data (Bouwmans et al., 2013). However, the EQ-5D might be subjected to a possible ceiling 
effect when estimating changes in QALYs for this group of remitted individuals. Moreover, the 
EQ-5D refers to the current health state and therefore does not capture all recurrences during the 
24 months of the study.

Conclusions
Although the effectiveness of Internet-based therapy for depression is currently established, 
only a few studies examined the cost-effectiveness of these interventions (for systematic 
reviews and meta-analyses, see Ahern et al., 2018; Arnberg, Linton, Hultcrantz, Heintz, & 
Jonsson, 2014; Donker et al., 2015; Kaltenthaler et al., 2006; Kolovos et al., 2018; Paganini et 
al., 2018). We conclude that adding M-CT to TAU is not an effective or cost-effective strategy 
to prevent recurrence. Future studies should examine the long-term effectiveness of Internet-
based interventions and the optimal dosage of guidance by therapists. MDD is highly recurrent 
(Richards & Richardson, 2012) and one of the leading causes of disability (Vos et al., 2017; 
Whiteford et al., 2013). Therefore, it is important that future studies continue to examine highly 
accessible, scalable, and (potentially) cost-effective interventions to treat depression including 
interventions that prevent recurrence. These studies are needed to inform decisions in mental 
health care. Since treatment effects can manifest differently over time (So et al., 2013), it is 
important that these cost-effectiveness studies on face-to-face and Internet-based interventions 
include long follow-up periods.
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Appendix 1: flow diagram over the 24 monhts follow-up
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Appendix table 1
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Appendix Table 1. Cumulative costs inside and outside the health care sector over 24 months 

Note. The costs are displayed for participants with at least one cost measurement during follow-up. M-CT =
Mobile Cognitive Therapy, TAU = Treatment As Usual.
aPercentage of participants using the cost types concerned.
bMental health care services. 
cConsultation office for Alcohol and Drug addiction.

Health care costs    
 Mobile CT 73 (19) 94 - 0
 Psychiatrist 238 (688) 23 93 (262) 19
 Psychologist 231 (893) 23 207 (760) 21
 Psychotherapist  118 (548) 11 106 (410) 10
 Social psychiatric nurse 12 (86) 3 18 (106) 5
 Social worker 10 (69) 3 9 (60) 3
 Self-help groups 3 (22) 3 18 (114) 6
 Various MHCb services 590 (1,592) 30 879 (1,815) 39
 Polyclinic care 240 (592) 46 246 (415) 53
 CADc - 0 34 (297) 2
 General practitioner 202 (221) 87 156 (162) 79
 Company doctor  87 (233) 19 45 (157) 14
 Physiotherapist 378 (770) 46 285 (576) 48
 Alternative health care 110 (273) 28 209 (450) 35
 Antidepressants 52 (144) 46 68 (154) 51
 Day care 186 (1,719) 3 168 (1,168) 4
 Hospital admissions 361 (1,551) 10 741 (3,897) 11
Patient and family costs    
 Informal care 355 (1,070) 43 272 (915) 45
 Travel expenses 81 (163) 77 81 (134) 76
 (Psychiatric) homecare 29 (166) 3 73 (286) 3
 Home care 66 (283) 10 74 (288) 13
Productivity losses    
 Unpaid work 41 (361) 5 4 (16) 7
 Absenteeism (paid work) 1,998 (5,438) 32 1,542 (5,744) 28
 Presenteeism (paid work) 424 (1442) 38 313 (892) 34

 M-CT (n = 99) TAU (n = 96)

Mean costs €  Mean costs € 
(SD) %a  (SD) %a 

Cost types
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Chapter 8

General discussion



As Major Depressive Disorder (MDD) is a highly prevalent and recurrent disorder that imposes 
substantial health and economic consequences, efforts are made to develop a long-term perspective 
on MDD in order to reduce its burden (e.g., Bockting, Hollon, Jarrett, Kuyken, & Dobson, 2015; 
Cuijpers, Beekman, & Reynolds, 2012; Friedrich, 2017; Mulder, 2015; Rijksoverheid, 2018). In 
this dissertation, we aim to contribute as follows. We presented a simple clinical prediction tool 
to estimate the individual risk of depressive recurrence, we explored beliefs about the causes 
of depression and recovery in individuals using maintenance antidepressants and its predictive 
value for the (subsequent) use of antidepressants, and we examined the effectiveness and cost-
effectiveness of specific relapse prevention strategies including psychological interventions and/
or medication. In this chapter, the main findings of our studies will be summarized, integrated in 
the literature, and discussed together with clinical implications, methodological considerations, 
and directions for future research.

Main findings

Estimating the individual absolute risk of depressive recurrence
In Chapter 2, we developed and externally validated a simple clinical prediction tool based on 
well-established predictors of depressive recurrence that estimates the absolute risk of recurrence 
for an individual, using data from two randomized controlled trials following remitted recurrently 
depressed participants over 2 years. The final model where the tool was based on included 
number of previous Major Depressive Episodes (MDEs), residual depressive symptoms, severity 
of the last MDE, and treatment. The Kaplan Meier curves demonstrated that our tool was able 
to differentiate between risk classes. However, given the poor overall performance of the model, 
we believe that the tool has to be further improved before implementing it in clinical practice.

Overall, it is important to emphasize that any comparison with studies examining whether 
variables are causally related with MDD should be made cautiously given that our data-analytic 
strategy was based on finding a combination of a few easy to measure variables which optimally 
predict outcome and not to determine a causal relation with recurrence. The latter causal approach 
to data analysis requires careful correction for confounders which is a non-issue in prediction 
research (van Diepen, Ramspek, Jager, Zoccali, & Dekker, 2017). Nevertheless, if we relate our 
findings to the reported predictors in the literature, we conclude that consistent predictors of 
recurrence were incorporated in our tool. The number of previous MDEs and residual depressive 
symptoms are well-established predictors of depressive recurrence (for reviews, see Buckman et 
al., 2018; Burcusa & Iacono, 2007; Hardeveld et al., 2010; Monroe, 2010), but the literature is 
more inconclusive about the role of severity of the last MDE. Hardeveld et al. (2010) showed that 
several studies found an association but that some of the studies that did not found an association 
were high in quality. Altogether, they concluded that of the inconclusive predictors, it is one of the 
most likely predictors of depressive recurrence. However, this variable did not predict depressive 
recurrence in two prospective studies using similar samples (Bockting, Spinhoven, Koeter, 
Wouters, & Schene, 2006; ten Doesschate, Bockting, Koeter, & Schene, 2010). It should be 
noted that in the current study this variable was borderline significant at the .05 alpha level in the 
univariable model and just reached statistical significance in the multivariable model, suggesting 
that it only uniquely explains variance in combination with the other variables included in the 
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model. The finding that childhood adverse events (i.e., whether participants had lost a parent or 
had experienced sexual or physical abuse before the age of 16) was a univariable predictor of 
recurrence, is in line with the series of systematic reviews conducted by Buckman et al. (2018) 
and the meta-analysis of Nanni, Uher, and Danese (2012) that showed childhood maltreatment 
(i.e., physical abuse, sexual abuse, neglect, or family conflict or violence) was associated with a 
higher risk to develop recurrent and persistent depression. However, most studies in these reviews 
did not include prediction of recurrence in remitted individuals that experienced more than two 
previous depressive episodes. Lok et al. (2013) did examine traumatic childhood events in a 
similar sample, i.e., individuals with recurrent MDD. They found that the interaction between the 
MTHFR genotype C677T polymorphism (rs1801133) and traumatic childhood events increased 
the risk of depressive recurrence over 5.5 years. Having experienced childhood adverse events 
was not predictive in our multivariable analysis and therefore did not considerably contribute to 
the prediction tool. Some studies suggested that of the childhood adverse experiences especially 
childhood emotional neglect, which was not assessed in the current study, is of importance 
in predicting depressive recurrence (Hovens et al., 2012; Hovens, Giltay, Spinhoven, van 
Hemert, & Penninx, 2015; Paterniti, Sterner, Caldwell, & Bisserbe, 2017). However, clinical 
psychopathological characteristics such as the previous number of MDEs mediated the association 
between childhood adverse events (including emotional neglect) and the occurrence (Hovens et 
al., 2015) and course (Hovens et al., 2012) of depression. This is in line with our finding that 
childhood adverse events was a univariable predictor of recurrence but was not predictive in 
our multivariable analysis. Thus, the predictive value of childhood adverse events was probably 
conveyed by their sequelae, i.e., number of previous MDEs, residual depressive symptoms, and 
severity of the last MDE.

Given that we included well-established predictors of depressive recurrence in our prediction 
tool, we expected to find good to excellent performance measures. However, our C-statistic was 
lower compared with two similar prediction studies (van Loo, Aggen, Gardner, and Kendler, 2015; 
Wang et al., 2014). Discrepancies between these studies and our study may be explained by the 
fact that these studies used a different sample (i.e., population-based rather than clinical samples), 
limiting generalizability to clinical populations. In addition, in those studies no practical score 
was developed that can be used in clinical practice and a large number of variables were included. 
The latter might explain the higher C-statistic but this model might not be feasible for clinical 
practice. Our performance measures in the three risk classes are in line with a study that examined 
the performance of a brief clinical tool based on items of the Symptom Checklist-90 (SCL-90) 
that estimated depressive recurrence after 6 months in a clinical sample (Judd, Schettler, & Rush 
2016), although in their study no C-statistic was mentioned, no well-established risk factors were 
included, and the study was not externally validated. The performance of our model is also lower 
compared to the studies included in the systematic qualitative review of Bernardini et al. (2017) 
regarding risk prediction models for depression, bipolar disorder, generalized anxiety disorder, 
posttraumatic stress disorder, and psychotic disorders. In the 21 selected studies that developed 
a prognostic score or a binary classification, the sensitivity, specificity, negative predictive value, 
and positive predictive value varied widely (i.e., between 23% and 99%, this was between 33% 
and 94% for depression). The area under a Receiver Operating Characteristic (ROC) curves, 
which is equal to the C-statistic when using binary data, ranged between .72 and .94 (.73 and 
.86 for depression), which is comparable to somatic medicine where C-statistics typically range 
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between .75 and .80 (Lloyd-Jones, 2010). Comparison with our study is hampered since the 
studies in the review varied widely in methodology and sample sizes (i.e., sample sizes of the 21 
studies ranged between 38 and 25,478, this was between 129 and 5,216 for depression), not all 
studies were transparent regarding the used statistical analyses (e.g., whether and how the model 
was corrected for overfitting), most of the studies regarding depression yielded participants with 
medical disorders, and only one of the studies examining depression externally validated their 
prediction model, resulting in a C-statistic of .71. We believe that including more variables could 
have improved the prediction accuracy of our model. This is in line with the studies of van Loo et 
al. (2015) and Wang et al. (2014), but also with the study of Hoertel et al. (2017) who developed a 
comprehensive model of predictors of depressive persistence and recurrence and found that 43% 
of the variance of depressive recurrence was explained over a 3-year period. Moreover, it is in 
line with the increasing view that MDD is highly heterogeneous among individuals (Fried, 2017; 
Fried & Nesse, 2015; Musliner, Munk-Olsen, Eaton, & Zandi, 2016; Olbert, Gala, & Tupler, 
2014; Zimmerman, Ellison, Young, Chelminski, & Dalrymple, 2015). However, including a 
wide range of variables contrasts our initial goal of developing a simple prediction tool that 
can be easily applied to clinical practice and contrasts with statistical wisdom that the inclusion 
of too many predictor variables per outcome results in poor models with predictions that are 
uncertain and unrealistically extreme. Future studies should examine a tool that can be easily used 
in clinical practice but at the same time includes multiple variables. Altogether, our findings add 
to the growing literature that, besides their use in somatic medicine, prediction models might also 
be promising for mental health care. Yet, personalized risk estimation in mental health is in its 
infancy and our study clearly confirms that prediction accuracy should be improved.

Beliefs and antidepressant use
In Chapter 3, we examined beliefs about the causes of depression and recovery (i.e., causal 
beliefs) and whether they predicted the use of maintenance antidepressants in terms of adherence, 
dosage, and successful tapering. Stressful life events were mentioned most often as perceived 
cause of depression and antidepressants as helpful during recovery. Our results demonstrated 
that causal beliefs were not predictive of antidepressant use in terms of adherence, dosage, and 
successful tapering.

The finding that causal beliefs were not predictive of antidepressant use contrasts studies 
that demonstrated specific beliefs (e.g., about illness and treatment) were associated with 
treatment adherence (for reviews, see Acosta, Rodríguez, & Cabrera, 2013; Hansen & Kessing, 
2007; Horne et al., 2013; Hung, 2014; Lingam & Scott, 2002; Johnston, 2013; Pompili et al., 
2013; Sansone & Sansone, 2012), the length of time taking antidepressants (Read, Cartwright, 
Gibson, Shiels, & Haslam, 2014; Read, Cartwright, Gibson, Shiels, & Magliano, 2015), time 
to discontinuation (Aikens, Kroenke, Swindle, & Eckert, 2005), and number of antidepressant 
prescriptions (Lynch, Moore, Moss-Morris, & Kendrick, 2015). It should be noted that most 
of these studies focused on other types of beliefs (e.g., concerns about antidepressants, beliefs 
about the necessity of antidepressants, beliefs about stigma) and not on beliefs about the causes 
of depression and recovery. The studies that did incorporate causal beliefs used a questionnaire 
where participants could indicate to which extent all beliefs were applicable (Lynch et al., 2015; 
Read et al., 2014, 2015), whereas our questionnaire only targeted the most important causal 
belief. Studies do suggest that individuals endorse multiple causal beliefs and that causal beliefs 
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are complex and multifaceted (e.g., Badger & Nolan, 2007; Hansson, Chotai, & Bodlund, 2012; 
Prins, Verhaak, Bensing, & van der Meer, 2008; Read et al., 2014, 2015). Therefore, using a 
framework in which multiple causal beliefs are included might be more representative compared 
to only using the most important causal belief. It might also be important to include clinician 
factors when predicting the use of maintenance antidepressants. This is in line with the review 
of Sansone and Sansone (2012) that identified several reasons for non-adherence to the use of 
antidepressants, categorized into patient factors (e.g., beliefs about antidepressants) and clinician 
factors (e.g., lack of education and follow-up care). The review of Lingam and Scott (2002) on 
treatment non-adherence in affective disorders also emphasized the importance of using a more 
sophisticated model including the assessment of beliefs, the provision of treatment information, 
and establishment of a therapeutic relationship. Altogether, a more comprehensive psychological 
framework including several determinants associated with decision-making processes both in 
individuals and clinicians might improve the prediction of antidepressant use.

Effectiveness of face-to-face relapse prevention strategies
In Chapter 4, we examined in the Disrupt the Rhythm of Depression (DRD) trial whether 
continuing maintenance antidepressants was superior compared to Preventive Cognitive Therapy 
(PCT) while tapering maintenance antidepressants and whether adding PCT to maintenance 
antidepressants was superior versus maintenance antidepressants alone in terms of time-related 
proportion of individuals with depressive recurrence and secondary outcomes over 2 years. We 
found that antidepressant continuation was not superior (i.e., not statistically significant) compared 
to PCT while tapering antidepressants (Hazard Ratio: 0.86, 95% CI [0.56, 1.32]), whereas adding 
PCT to antidepressants resulted in a statistically significant and clinically relevant relative risk 
reduction of depressive recurrence of 41% compared to antidepressants alone (Hazard Ratio: 
0.59, 95% CI [0.38, 0.94]). The findings of our moderator and mediation analyses should be 
interpreted with caution and should be considered exploratory and hypothesis generating given 
that our studies were only powered to detect an effect on the primary outcomes. 

The finding of our DRD study that adding PCT to antidepressants was superior to 
antidepressant continuation extends the evidence for the enduring effects of PCT over 2 to 10 
years (Biesheuvel-Leliefeld et al., 2017; Bockting et al., 2005; Bockting, Spinhoven, Wouters, 
Koeter, & Schene 2009; Bocking, Smid, et al., 2015; de Jonge et al., 2018), and for the previous 
indication of an advantage of the sequential integration of psychotherapy in individuals remitted 
on antidepressants (Guidi, Fava, Fava, & Papakostas, 2011; Guidi, Tomba, & Fava, 2016). It 
should be noted that these meta-analyses did not include randomized controlled trials directly 
comparing psychotherapy with antidepressants versus antidepressants alone in remitted 
individuals with recurrent MDD using maintenance antidepressants. With the current three-arm 
randomized controlled trial, we made a head-to-head comparison of PCT added to antidepressants 
compared to continuing antidepressants and therefore we can provide causal statements regarding 
the benefit of adding PCT to antidepressants compared to continuing antidepressants. The 
beneficial effect of PCT added to maintenance antidepressants contrasts findings of a randomized 
controlled trial (N = 68) in remitted individuals with recurrent MDD that found that another 
type of psychological intervention, i.e., Mindfulness-Based Cognitive Therapy (MBCT) added 
to maintenance antidepressants, was not superior to maintenance antidepressants alone within 15 
months (recurrence rates: 36% and 37%, respectively) (Huijbers et al., 2015). 
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PCT while tapering maintenance antidepressants might form an alternative to antidepressants 
for individuals wishing to taper antidepressants. It should be noted that our study was not a 
non-inferiority or equivalence trial which is needed in order to test the claim that, compared 
to continuation of antidepressants, tapering antidepressants with PCT is non-inferior or equally 
effective, respectively. Therefore, with our study we can only state that continuing antidepressants 
was not superior or inferior compared to tapering antidepressants with PCT. The finding that 
continuing antidepressants was not superior or inferior to PCT while tapering antidepressants 
contrasts the subgroup analyses in the meta-analyses of Guidi et al. (2011, 2016) in which 
individuals randomized to continuation-phase psychotherapy who had their antidepressants 
tapered had a significantly lower risk of recurrence compared to active (continuing antidepressants) 
and non-active (clinical management) controls. However, in these meta-analyses, only two small-
scaled studies were included that randomized participants to a tapering condition (Kuyken et 
al., 2008; Segal et al., 2010). These two studies and a recent similar study (Kuyken et al., 2015) 
also found that tapering maintenance antidepressants with MBCT was not inferior or superior 
to continuing maintenance antidepressants, emphasizing the importance of using well-powered 
head-to-head comparisons in randomized controlled trials. 

It is important to understand why outcomes were not better for PCT while tapering antidepressants 
whereas adding PCT to antidepressants resulted in additional protection. One reason might be that 
tapering antidepressants initiates a temporary destabilization caused by withdrawal symptoms, 
which often occur after tapering antidepressants (for recent reviews, see Carvalho, Sharma, Brunoni, 
Vieta, & Fava, 2016; Chouinard & Chouinard, 2015; Fava, Gatti, Belaise, Guidi, & Offidani, 2015). 
We found a higher risk of recurrence during the first 140 days of follow-up in participants with 
PCT while tapering antidepressants compared to antidepressants alone, suggesting a temporary 
destabilization as a result of antidepressant withdrawal. Fava (2018) suggests that withdrawal 
symptoms are often misinterpreted as depressive symptoms and therefore that it remains unclear 
how many of the recurrences in PCT while tapering antidepressants are actually (post) withdrawal 
symptoms. Thus, if withdrawal symptoms could be differentiated from recurrence, results may have 
been more promising for PCT while tapering antidepressants. However, up to now there are no 
ways to differentiate withdrawal symptoms from depressive recurrence. Studies also hypothesize 
that continued treatment with antidepressants leads to processes opposing the initial effects, 
resulting in an increased risk of recurrence and withdrawal symptoms when antidepressants are 
discontinued, but also a decreased effectiveness of antidepressants when a specific antidepressant 
is restarted (Andrews, Thomson, Amstadter, & Neale, 2012; Fava, 2003, 2014; Fava & Offidani, 
2011). Further studies are needed to examine these hypotheses (see recommendations for future 
studies). Altogether, our results indicate that adding PCT to maintenance antidepressants is superior 
compared to continuing antidepressants and that continuing antidepressants is not superior compared 
to tapering antidepressants with PCT.

Cost-effectiveness of face-to-face relapse prevention strategies
In Chapter 5, we examined the cost-effectiveness, cost-utility, and budget impact of continuing 
antidepressants versus PCT while tapering antidepressants and of adding PCT to antidepressants 
versus antidepressants alone. Over 24 months, mean total costs were €6,814 for adding PCT to 
antidepressants, €10,264 for continuing antidepressants, and €13,282 for PCT while tapering 
antidepressants. Health outcomes did not significantly favor continuing antidepressants compared 
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to PCT while tapering antidepressants and adding PCT to antidepressants resulted in significantly 
higher depression-free days compared to antidepressants but not Quality-Adjusted Life Years 
(QALYs). High probabilities were found that continuing antidepressants compared to PCT 
while tapering antidepressants, and adding PCT to antidepressants compared to antidepressants 
alone was cost-effective. The budget impact analysis showed decreased costs when PCT added 
to antidepressants after remission would be implemented in the Dutch health care system 
compared to continuing antidepressants. In addition, decreased cost were observed for continuing 
antidepressants compared to PCT while tapering antidepressants, indicating financial gains 
for society. Altogether, the results as described in Chapter 5 demonstrate that adding PCT to 
antidepressants is cost-effective compared to antidepressants alone and results in financial gains 
for society when implemented in the Dutch health care system. For individuals that wish to taper 
maintenance antidepressants, extra costs might be involved.

The finding that adding PCT to antidepressants dominated antidepressants in terms of 
depression-free days is in line with our primary outcome (Chapter 4). In addition, the findings 
are partly in line with a relapse prevention study in partially remitted individuals in which 
cognitive therapy added to Treatment As Usual (TAU) and clinical management was compared 
with antidepressants and clinical management alone over 17 months (Scott, Palmer, Paykel, 
Teasdale, & Hayhurst, 2003) and a study in (partially) remitted individuals in which family 
psychoeducation added to TAU was compared with TAU over 9 months in individuals using 
maintenance antidepressants (Shimodera et al., 2012). The interventions in the two studies 
were highly likely to be cost-effective if decision-makers were willing to pay for an additional 
health gain. We hypothesize that differences between these studies and our study are caused 
by differences in the economic perspective that was chosen. In our study, we used a societal 
perspective where we included both costs inside and outside the health care sector whereas 
Scott et al. (2003) and Shimodera et al. (2012) only included direct health care costs. By using a 
wider perspective, possible benefits of a treatment on other areas of life, such as costs related to 
work (i.e., absenteeism and presenteeism), are taken into account, possibly resulting in a more 
substantial cost reduction when an intervention is effective. The systematic review of Karyotaki, 
Tordrup, Buntrock, Bertollini, and Cuijpers (2017) examined economic evaluations alongside 
randomized controlled trials for MDD treatments in individuals with moderate or severe MDD. 
Only three trials were included that compared the combination of psychological interventions 
and pharmacotherapy with pharmacotherapy alone, displaying mixed results. Unfortunately, 
no cost-effectiveness study has been performed on the Dutch MBCT study that found that the 
combination of MBCT and antidepressants did not reduce the risk of depressive recurrence 
more compared to maintenance antidepressants alone within 15 months (Huijbers et al., 2015). 
Our study is the first that examined the (cost) effectiveness of combining psychotherapy with 
antidepressants versus antidepressants alone in remitted recurrently depressed individuals using 
maintenance antidepressants, showing promising results. More studies are needed to substantiate 
this finding.

The finding that health outcomes did not significantly favor continuing antidepressants 
versus PCT while tapering antidepressants is in line with our primary outcomes (Chapter 4). 
However, the economic evaluation showed that antidepressants dominated PCT while tapering 
antidepressants given that most of the Incremental Cost-Effectiveness Ratios (ICERs) were 
located in the southeast quadrant where costs are lower and health outcomes better. The results of 
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the cost-effectiveness-, cost-utility-, and budget impact analysis are for the most part inconsistent 
with the economic evaluations of Kuyken et al. (2008, 2015). In Kuyken et al. (2008, 2015), the 
probability that MBCT while tapering antidepressants was cost-effective in terms of depressive 
recurrence was dependent on the willingness to pay for an additional health gain. In Kuyken et 
al. (2008), increasing probabilities were found with additional investments (e.g., when investing 
$10,000 per recurrence prevented, the probability that MBCT while tapering antidepressants 
would be cost-effective was approximately 80%). In Kuyken et al. (2015), MBCT with tapering 
support was dominated by antidepressants with respect to QALYs and the probability that 
MBCT with tapering support would be cost-effective did not rise above 52%, irrespective of 
effect measure. In our study, we found high probabilities that antidepressants were cost-effective 
compared to PCT while tapering antidepressants for both depression-free days and QALYs, also 
when the willingness-to-pay for a health gain was zero. Differences between our study and the 
studies of Kuyken et al. (2008, 2015) could be attributed to differences between countries and 
differences in methodology, interventions, and guidance of the tapering process. Unfortunately, 
no cost-effectiveness study has been performed on the Dutch MBCT study that found that 
discontinuing versus continuing antidepressants after MBCT resulted in an increased risk of 
depressive recurrence (Huijbers et al., 2016). Altogether, economic evaluations regarding the 
tapering of antidepressants with psychotherapy are scarce. Our study adds to this scarce literature, 
suggesting that extra costs might be involved when tapering antidepressants with psychotherapy. 
More studies are needed to further examine the cost-effectiveness of tapering antidepressants 
on the long term. We believe that on the long term, PCT while tapering antidepressants might 
become cost-effective compared to antidepressants alone. This is based on the expected reduction 
in costs related to long-term use of antidepressants in individuals tapering antidepressants, on two 
cost-effectiveness modeling studies that showed maintenance CBT and antidepressants were both 
cost-effective over 5 years with maintenance CBT as favorable treatment option (Prukkanone, 
Vos, Bertram, & Lim, 2012; Vos et al., 2005), and on the enduring effects of PCT over 2 to 10 
years (Biesheuvel-Leliefeld et al., 2017; Bockting et al., 2005, 2009; Bockting, Smid, et al., 2015; 
de Jonge et al., 2018).

Effectiveness of Internet-based interventions
In Chapter 6, we examined the effectiveness of an Internet-based cognitive therapy (Mobile 
Cognitive Therapy, M-CT) added to TAU compared to TAU alone in remitted recurrently depressed 
individuals. We found that adding M-CT to TAU was not superior to TAU alone regarding 
cumulative recurrence risk, number of depressive recurrences, and course of depressive symptoms 
within 24 months. Overall, we concluded that M-CT has no long-term protective effects.

We expected to find promising long-term effects of M-CT given the long-term protective 
effects of face-to-face PCT over 2 to 10 years (Bockting et al., 2005, 2009; Bockting, Smid, et 
al., 2015; de jonge et al., 2018), the effectiveness of Internet-based interventions for acute and 
subthreshold depression (for systematic reviews and meta-analyses regarding depression, see 
Ahern, Kinsella, & Semkovska, 2018; Andersson & Cuijpers, 2009; Johansson & Andersson, 
2012; Karyotaki, Riper, et al., 2017, Karyotaki et al., 2018; Richards & Richardson, 2012; 
Zhou, Li, Pei, Gao, & Kong, 2016), the effectiveness of the Internet-based relapse prevention 
program of Holländare et al. (2013) in partially remitted individuals, and the effectiveness of 
PCT administered as bibliotherapy with therapy support for (partially) remitted individuals with 
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recurrent MDD (Biesheuvel-Leliefeld et al., 2017). Moreover, the short-term results of M-CT 
demonstrated a statistically significant benefit on the course of depressive symptoms over 3 months 
(Kok et al., 2015), suggesting that it could be a promising relapse prevention strategy, which was 
not the case. These findings suggest that M-CT is effective in the first months but becomes less 
favorable in the long term. This is in line with the meta-analysis of So et al. (2013) on guided and 
unguided computerized cognitive behavioral therapy for depression compared to TAU or waitlist 
control, where statistically significant clinical results regarding depressive symptoms were found 
on the short-term (based on 16 comparisons) but not beyond 6 months post-treatment (based 
on five studies). However, the literature review of Andersson, Rozental, Shafran, and Carlbring 
(2018) examined the long-term effects of guided Internet-based CBT in various disorders, only 
including studies with at least 2 year follow-up, and did find enduring effects. It should be noted 
that this literature review included only three studies targeting depression, also incorporating the 
study of Holländare et al. (2013) where only 84 partially remitted individuals were included and 
recurrence rates after 2 years were 14% (n = 5) in the treatment condition compared to 61% (n = 
23) in the control condition receiving general support.

Based on So et al. (2013) and Andersson et al. (2018), and on studies showing that inter-
ventions with therapist support generate better effects compared to interventions without 
therapist support (Andersson & Cuijpers, 2009; Baumeister, Reichler, Munzinger, & Lin, 2014; 
Johansson & Andersson, 2012; Richards & Richardson, 2012), we hypothesize that an increase 
in therapist support and/or booster sessions might enhance the long-term effectiveness and cost-
effectiveness of M-CT. In the current study, mean total therapist support per participant was 
17.3 minutes, indicating that participants only scarcely booked therapist support. In the study of 
Holländare et al. (2013), mean therapist support was 150 minutes per participant and this was 
110.2 minutes in the study of Biesheuvel-leliefeld et al. (2017). Given that participants in M-CT 
used minimal therapist support, we could not examine the association between higher therapist 
support and better treatment outcomes. In collaboration with a patient organization, we decided to 
offer minimal therapist support with the responsibility for the participants to add therapist support 
if needed. However, the results suggest that although participants indicated that no additional 
support was needed, this can still conflict with the results. Since adherence rates in our study were 
similar to other Internet-based interventions (e.g., van Ballegooijen et al., 2014), it is unlikely that 
this explained our findings. Altogether, this is the first study that examined the effectiveness of 
an Internet-based relapse prevention program for remitted individuals with recurrent MDD. Our 
results showed that M-CT did not have substantial enduring protective effects. It is important to 
further examine the long-term effects of Internet-based relapse prevention strategies and the role 
of therapist support, given the potential of Internet-based interventions to overcome limitations of 
face-to-face treatments such as geographical distance and scheduling constraints.

Cost-effectiveness of Internet-based interventions
In Chapter 7, we examined the cost-effectiveness and cost-utility of M-CT added to TAU 
versus TAU alone. Mean total costs over 24 months were €8,298 for M-CT and €7,296 for 
TAU. The probability that M-CT was cost-effective depended on the willingness to pay for 
an extra health gain. Regarding depression-free days, high investments had to be made for 
M-CT to reach acceptable probabilities that M-CT would become cost-effective. For QALYs, 
considerable investments were needed but the probability that M-CT was cost-effective remained 
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low. Altogether, we concluded that adding M-CT to TAU is neither effective nor cost-effective 
compared to TAU alone over 24 months.

Our finding that M-CT is not cost-effective contrasts literature reviews that suggest Internet-
based interventions for acute depression have the potential to be cost-effective (for literature 
reviews specifically targeting depression, see Ahern et al., 2018 and Paganini, Teigelkötter, 
Buntrock, & Baumeister, 2018), although to date no study has examined the cost-effectiveness of 
an Internet-based relapse prevention for recurrent MDD. Future studies should examine whether 
therapist support might improve the long-term effects of M-CT. The systematic reviews of 
Paganini et al. (2018) and Donker et al. (2015) suggest that especially Internet-based interventions 
with therapist support seem to be cost-effective at an acceptable willingness-to-pay threshold. 
A recent individual-participant data meta-analysis on guided Internet-based interventions for 
depression combined data of five randomized controlled trials and compared them with controls 
up to 12 months (Kolovos et al., 2018). They concluded that large investments were necessary 
for acceptable probabilities that the intervention would be cost-effective and that for QALYs 
the probability that the intervention was cost-effective remained low at the widely accepted 
willingness-to-pay threshold. Differences in conclusions between the reviews and the meta-
analysis are possibly caused by differences in perception when an intervention is deemed cost-
effective, differences in methododology, control group, study population included, and follow-up 
duration. Although the cost-effectiveness of Internet-based interventions is widely assumed and 
these interventions are widely implemented in clinical practice, little is known about their long-
term effectiveness and cost-effectiveness, especially regarding relapse prevention for recurrent 
MDD. Altogether, our study indicates that M-CT is neither effective nor cost-effective on the 
long term. It should be noted that in our economic analyses we used depression-free days as 
outcome measure, which is a commonly used outcome measure in economic evaluations. This 
contrasts with the primary outcome of the trial, i.e., cumulative recurrence risk (Chapter 4 and 
Chapter 5). The results of both outcomes measures were similar and therefore we believe that 
similar conclusions would be drawn.

Methodological considerations and limitations

Choices in the economic evaluations
Specific choices with respect to methodology may have influenced the results of the economic 
evaluations. There is a debate on whether to perform an economic evaluation from a health 
care or societal perspective. In addition, when productivity costs are included there is a lack 
of standardization in methodology (Krol, Brouwer, & Rutten, 2013). Krol, Papenburg, 
Koopmanschap, and Brouwer (2011) systematically reviewed the literature to examine whether 
productivity costs were included in economic evaluations for the treatment of depression and 
found that approximately 69% did not include productivity costs and two-thirds of the studies 
adhered to the national clinical guidelines, which vary widely in whether productivity costs should 
be included. In line with the Dutch guidelines, the economic evaluations in the current dissertation 
were performed using a societal perspective. Given the association between depression and 
somatic illness (for reviews regarding depression, see Balon, 2006; Benton, Staab, & Evans, 
2007; Chapman, Perry, & Strine, 2005; Kang et al., 2015; Kathol & Petty, 1981; Katon, 2011; 
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Rodin & Voshart, 1986; Uzun, Kozumplik, Topi, & Jakovljevi, 2009) and the substantial effects 
of depression on productivity losses (e.g., Krol et al., 2011; Krol et al., 2013), we believe that 
this perspective was justified. In addition to the debate on perspective and methodology, there is 
variation in when an intervention is perceived cost-effective when effects of a specific intervention 
are better but costs are higher. The commonly used threshold of the National Institute for Health 
and Care Excellence ranges between £20,000 and £30,000 per QALY (National Institute for 
Health and Care Excellence, 2013), whereas the National Health Care Institute in the Netherlands 
propose a framework in which the additional costs per QALY vary between up to €20,000 and up 
to €80,000, depending on the burden of disease of a specific condition (Zorginstituut Nederland, 
2015c). In the proposed thresholds, the probability that an intervention will be cost-effective 
is not incorporated, thereby leaving room for interpretation on acceptable probabilities (i.e., all 
values above 50%). In addition, although a willingness-to-pay threshold exists regarding QALYs, 
no such threshold exists for depression-free days. In Chapter 7, we found that for QALYs the 
probability was low at the widely used willingness-to-pay threshold. Regarding depression-free 
days, we found a slightly but not statistically significant higher number of depression-free days for 
M-CT compared to TAU, with incremental costs of €179 per depression-free day. Together with 
the results of the cost-effectiveness acceptability curve where the probability that M-CT would 
be cost-effective did not rise above 65% with increasing investments, we concluded that M-CT 
was not cost-effective in terms of depression-free days, but this conclusion is highly subjective 
given the lack of a standardized threshold for depression-free days. Although we believe that the 
methods used in our economic analyses fit the samples of recurrently depressed individuals, we 
realize that methods vary widely between studies thereby hampering comparisons.

Internal validity
Randomized controlled trials are well-known for their strong internal validity caused by 
statistical comparability of 1) the prognosis of the groups at the start of treatment, 2) the 
information obtainment, and 3) extraneous effects, e.g., placebo effects. The application of proper 
selection-, randomization-, and blinding procedures, and the appropriate statistical analyses 
have contributed to the actual internal validity of our randomized controlled trials. Participants 
showed an equal distribution over the treatment arms, demonstrating successful randomization, 
and researchers were concealed regarding treatment allocation, thereby minimizing the 
probability of confounding. Bias resulting in systematic differences in outcome assessment 
between randomized arms (‘information bias’) was minimized by blinding the interviewers to 
treatment allocation. However, as is common in psychotherapy research, participants could not 
be blinded to treatment condition due to the nature of the interventions and this knowledge of 
group assignment may have influenced their behavior and performance. To prevent attrition 
bias (i.e., a form of selection bias due to systematic prognostic differences between treatment 
conditions in turn caused by differential loss to follow-up or drop-out) as much as possible, 
the analyses were performed according to the intention-to-treat principle. In addition, multiple 
imputations, which is a recommended strategy to handle missing data in (cost-effectiveness) trials 
(e.g., Dziura, Post, Zhao, Fu, & Peduzzi, 2013; Manca & Palmer, 2005; White & Carlin, 2010; 
White, Royston, & Wood, 2011) were used to handle missing data. Nevertheless, the validity of 
this approach is depending on the extent to which the Missing at Random (MAR) or Missing 
Completely at Random (MCAR) assumption holds which cannot be evidenced. Reporting bias 
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(i.e., selective reporting outcomes) was minimized by reporting all predefined outcomes that 
were registered a priori in the trial register and by adhering to recommended reporting guidelines, 
i.e., the Transparent Reporting of a multivariable prediction model for Individual Prognosis Or 
Diagnosis (TRIPOD) statement for reporting the results of our prediction model (Chapter 2), the 
Consolidated Standards of Reporting Trials (CONSORT) for reporting the primary findings of 
our two randomized controlled trials (Chapter 4 and Chapter 6), and the Consolidated Health 
Economic Evaluation Reporting Standards (CHEERS) for reporting the findings of our economic 
evaluations (Chapter 5 and Chapter 7).

External validity
As is common in randomized controlled trials, some factors might have compromised external 
validity, which is perhaps preferably referred to as generalizability. Factors that might have 
compromised external validity are for example the use of specific eligibility criteria and the 
probability that individuals with certain characteristics registered for this trial (e.g., individuals 
that were remitted on antidepressants that had the willingness to both taper or maintain 
antidepressants in the DRD trial and individuals with a preference for Internet-based interventions 
in the trial examining M-CT). Nevertheless, there are also factors that likely enhanced external 
validity and representativeness of the samples. An example is the enrollment of individuals from 
a wide range of settings. In the DRD trial, participants received care from a general practitioner, 
‘basiszorg’, or from specialty care. In the trial examining M-CT, participants received care 
from general practitioners, from specialty care, or received no care as is common for remitted 
individuals. Other factors that may have increased generalizability include that participants came 
from different regions in the country, that comorbidity was allowed, and that the tapering process 
of the DRD study was guided by general practitioners from routine practice. Overall, we assume 
that the trials represent good internal and likely also good external validity.

Clinical implications

The studies as described in Chapter 4-7 have direct clinical implications. Our study showed that 
face-to-face PCT as started after recovery/remission of recurrent MDD is an effective and cost-
effective relapse prevention strategy when added to maintenance antidepressants in recurrent 
MDD. Offering face-to-face PCT individually or in groups to individuals remitted from recurrent 
depression after several types of treatments (i.e., no care, CBT, other psychological treatments, 
antidepressants), including maintenance antidepressants, is recommended (Bockting et al., 
2005; 2009; Bockting, Smid, et al, 2015). Our results suggest that PCT might be an alternative 
for maintenance antidepressants in individuals that have a strong wish to stop antidepressants. 
Given that the first months of tapering of antidepressants can cause a temporal imbalance, it 
is of importance to select a good timing for tapering antidepressants. We recommend general 
practitioners and psychiatrists to closely monitor individuals during the first 4-5 months of the 
tapering process. If individuals wish to stop antidepressants after recovery/remission of recurrent 
MDD, PCT or MBCT should be offered. 

With support of ZonMw, a nationwide implementation of PCT has been performed to train 
health psychologists, psychotherapists, clinical psychologists, and psychiatrists in PCT. The 
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knowledge has been shared as well with general practitioners, psychiatrists, psychologists, and 
a patient organization (Depressie Vereniging) (see www.voorkomdepressie.nl). A previous study 
demonstrated a more favorable course of depressive symptoms over 3 months for the Internet-
based version of PCT (M-CT) added to TAU compared to TAU alone (Kok et al., 2015). However, 
the studies in this dissertation showed that M-CT does not have substantial long-term effects both 
regarding effectiveness and cost-effectiveness. Possibly, M-CT might be (cost) effective with 
increased therapist support but this hypothesis needs further investigation. The results of our 
studies emphasize the importance of testing Internet-based interventions before implementing 
them into clinical practice and the importance of using a long-term perspective.

Recommendations for future studies

Based on the results of Chapter 2, we concluded that more studies are needed to develop a risk 
prediction tool with better performance measures that can be easily used in clinical practice. It 
should be noted that even when a new well-performing risk prediction tool would be developed, 
implementation in clinical practice is only meaningful when it would improve clinical decision 
making and depression outcomes for individuals with recurrent MDD. The increased availableness 
of datasets and electronic records in health services, but also the worldwide adoption of wearables 
might provide an important source for relatively easy collection of big data. Machine learning 
techniques applied to big data might provide a promising avenue, given their ability to analyze 
considerable datasets and detect complex interactions (e.g., Chekroud et al., 2016; Iniesta, Stahl, 
& McGuffin, 2016; Kessler, van Loo, Wardenaar, Bossarte, Brenner, Ebert, et al., 2017; Kessler, 
van Loo, Wardenaar, Bossarte, Brenner, Cai, et al., 2017; Tiffin & Paton, 2018). 

The results from Chapter 4-7 show that more studies are needed to increase our understanding 
of relapse prevention strategies for MDD and what works for whom, i.e., personalization of 
relapse prevention strategies. Currently, personalization algorithms are developed in the research 
team in merged data of several international trials. More studies are needed that examine which 
factors predict successful antidepressant tapering. Qualitative studies that provide information 
both from the perspective of the individual tapering antidepressants and the therapist involved 
in this process might be helpful in providing information and generating hypotheses on factors 
that are related to whether an individual is or is not able to successfully taper their antidepressant. 
Further, placebo-controlled trials in which participants are included in the acute phase of MDD 
without a history of antidepressant use are needed to examine possible processes opposing the 
initial beneficial effects of antidepressants resulting in increased vulnerability for recurrence. 
In addition, specific trajectories of continuation of antidepressants and tapering antidepressants 
should be examined and their association with both costs and outcomes. To improve guidance 
during the tapering process, studies are needed to examine how withdrawal symptoms and 
depressive symptoms can be differentiated. Further, studies should examine the long-term 
effects of Internet-based interventions and whether adding more therapist support is desirable for 
remitted individuals with recurrent depression and results in improvements in effectiveness and 
cost-effectiveness.
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Concluding remarks

In sum, the studies in this dissertation demonstrated that adding PCT to antidepressants is an 
effective and cost-effective relapse prevention strategy compared to antidepressants alone. 
Continuing antidepressants is not superior compared to PCT while tapering antidepressants in 
terms of effectiveness, but it is cost-effective. This indicates that tapering of antidepressants in 
long-term users initially is an investment. Adding an Internet-based version of PCT to TAU does 
not result in additional protection compared to TAU alone in terms of both effectiveness and cost-
effectiveness. This dissertation is a next step in delivering specific relapse prevention strategies 
in clinical practice and to increase knowledge on relapse prevention strategies for recurrent MDD 
to further enhance risk prediction and improve sustainable streatment outcomes while keeping 
an eye on the advantages and disadvantages of psychological and pharmacological approaches 
to relapse prevention.
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Depressie is een aandoening met een hoge prevalentie, een recidiverend karakter en een grote 
ziektelast, zowel voor het individu als voor de maatschappij. Gezien de terugkerende aard 
van depressie is het van groot belang dat er aandacht wordt besteed aan terugvalpreventie. Dit 
proefschrift richtte zich op het ontwikkelen van een instrument dat het risico op depressieve 
terugval op individueel niveau kan schatten, op overtuigingen over de oorzaak van depressie 
en herstel in relatie met antidepressivagebruik en op de effectiviteit en kosteneffectiviteit van 
verschillende terugvalpreventiestrategieën.

Inschatten van het risico op terugval per individu

Alhoewel er veel onderzoek is gedaan naar voorspellers van depressieve terugval, zijn er voor 
clinici weinig handvatten aanwezig waarmee het risico op depressieve terugval voor een individu 
kan worden geschat. Doel van Hoofdstuk 2 was om een praktisch toepasbaar instrument 
te ontwikkelen dat op basis van erkende voorspellers een schatting maakt van het risico op 
depressieve terugval. Naast behandeling bevatte het uiteindelijke model waarop het instrument is 
gebaseerd het aantal voorgaande depressieve episoden, residuele depressieve klachten en de ernst 
van de laatste depressie. De Kaplan Meier curves lieten zien dat het instrument in staat was om 
de deelnemers onder te verdelen in drie betekenisvolle risicocategorieën. Echter, aangezien de 
overkoepelende prestatie van het model toch zwak was, is het nodig om het model te verbeteren 
alvorens het te implementeren in de klinische praktijk. Het toevoegen van meer variabelen zou de 
prestatie van het model kunnen verbeteren, alhoewel dit contrasteert met het oorspronkelijke doel 
om een simpel instrument te ontwikkelen. Wellicht was dit niet haalbaar gegeven de heterogene 
aard van depressie, waardoor meer variabelen nodig zijn om betere voorspellingen te kunnen 
doen. Onze resultaten sluiten aan bij de literatuur dat predictiemodellen veelbelovend zouden 
kunnen zijn in de psychologie, maar dat meer onderzoek nodig is.

Overtuigingen en antidepressivagebruik

In de klinische richtlijnen wordt antidepressiva, een psychologische behandeling of een 
combinatie van beiden aangeraden als terugvalpreventiestrategie voor depressie. Uit 
verschillende meta-analyses blijkt dat het continueren van antidepressiva na initiële respons 
effectief is in het voorkomen van depressieve terugval vergeleken met afbouw en overschakelen 
op placebo. Echter, veel mensen zijn niet medicatietrouw en prefereren een psychologische 
interventie. Voor mensen die graag zouden willen afbouwen met antidepressiva is er weinig 
bekend over hoeveel mensen het lukt om af te bouwen en tot op heden zijn er geen studies die 
specifieke oorzakelijke factoren onderzochten die een rol zouden kunnen spelen in het gebruik 
en succesvol afbouwen van antidepressiva. In Hoofdstuk 3 onderzochten we overtuigingen 
over de oorzaak van depressie en herstel en of deze voorspellend waren voor het gebruik van 
antidepressiva (medicatietrouw, dosering en succesvol afbouwen van antidepressiva), wat niet 
het geval was. Dit contrasteert met de huidige literatuur waar specifieke overtuigingen een rol 
spelen bij antidepressivagebruik. Een mogelijke verklaring voor onze bevindingen is dat wij 
alleen de belangrijkste overtuiging hebben meegenomen die mensen hadden, terwijl studies 
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laten zien dat mensen meerdere causale overtuigingen hebben en dat causale overtuigingen 
complex zijn en uit verschillende facetten kunnen bestaan. Onze resultaten suggereren dat 
overtuigingen over de oorzaken van depressie en herstel geen rol spelen in het gebruik van 
antidepressiva. Meer studies zijn nodig naar factoren die antidepressivagebruik voorspellen, 
inclusief het afbouwen van antidepressiva en wie in staat is om af te bouwen zonder terugval.

Effectiviteit en kosteneffectiviteit van face-to-face 
terugvalpreventiestrategieën

In de laatst twee decennia hebben zich psychologische behandelingen ontwikkeld gericht op het 
voorkomen van depressieve terugval. Continuatie van hetzelfde type psychologische behandeling 
is effectief gebleken in het behouden van herstel en voorkomen van terugval en het aanbieden 
van een ander type behandeling (Mindfulness-Based Cognitive Therapy (MBCT), Preventieve 
Cognitieve Therapie (PCT), Well-Being Therapy (WBT)) na herstel is effectief gebleken in het 
voorkomen van depressieve terugval in vergelijking tot verschillende controlecondities. Het blijft 
echter onbekend in hoeverre deze psychologische behandelingen een alternatief kunnen bieden 
voor continuatie van antidepressiva en of het toevoegen van een psychologische behandeling aan 
antidepressiva zorgt voor additionele bescherming. In Hoofdstuk 4 werden de hoofdbevindingen 
gepresenteerd van een drie-armige gerandomiseerde trial (‘Disrupt the Rhythm of Depression’ 
(DRD)), waarin specifiek werd onderzocht of antidepressiva superieur is aan PCT terwijl onder 
begeleiding wordt afgebouwd met antidepressiva en of het toevoegen van PCT aan antidepressiva 
superieur is aan antidepressiva alleen. In deze studie werden 289 mensen die hersteld waren van 
minimaal twee depressies en minimaal een half jaar antidepressiva gebruikten toegewezen aan 
1) de combinatie van PCT en antidepressiva, 2) continueren van antidepressiva of 3) PCT terwijl 
onder begeleiding antidepressiva werd afgebouwd. Het toevoegen van PCT aan antidepressiva 
resulteerde in een statistisch significante en klinisch relevante relatieve risico reductie van 
depressieve terugval van 41% over 24 maanden (hoofduitkomstmaat) vergeleken met alleen 
antidepressiva. Antidepressiva waren niet superieur (statistisch significant) ten opzichte van PCT 
terwijl antidepressiva werden afgebouwd. De resultaten suggereren dat het toevoegen van PCT 
aan antidepressiva van toegevoegde waarde is voor mensen die antidepressiva willen continueren. 
PCT terwijl wordt afgebouwd met antidepressiva kan een mogelijk alternatief zijn voor mensen 
die de wens hebben om hun antidepressivum af te bouwen. Deze studie was echter geen non-
inferioriteitsstudie waardoor wij geen uitspraken kunnen doen over of antidepressiva gelijk is aan 
PCT terwijl wordt afgebouwd met antidepressiva. Wij kunnen alleen stellen dat antidepressiva 
niet significant superieur of inferieur was aan PCT terwijl wordt afgebouwd met antidepressiva. 
Het is belangrijk om te begrijpen waarom uitkomsten niet beter waren voor PCT terwijl wordt 
afgebouwd met antidepressiva terwijl het toevoegen van PCT aan antidepressiva zorgt voor 
extra bescherming. Eén van de redenen kan zijn dat het afbouwen van antidepressiva samengaat 
met een tijdelijke destabilisatie veroorzaakt door afbouwklachten en dat als afbouwklachten 
gedifferentieerd zouden worden van terugval, de resultaten positiever zouden uitvallen voor het 
afbouwen van antidepressiva met PCT.

In Hoofdstuk 5 werd de kosteneffectiviteit, kostenutiliteit en budget impact van bovenstaande 
vergelijkingen onderzocht. De resultaten lieten zien dat het toevoegen van PCT aan antidepressiva 
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versus het continueren van antidepressiva kosteneffectief zou zijn en dat het implementeren in 
het Nederlandse zorgsysteem zou resulteren in een vermindering van kosten. Het continueren van 
antidepressiva was superieur in vergelijking met PCT terwijl werd afgebouwd met antidepressiva 
en zorgde voor een vermindering in kosten bij implementatie in het Nederlandse zorgsysteem. 
De resultaten suggereren dat het toevoegen van PCT aan antidepressiva niet alleen effectief is 
maar ook kosteneffectief. Dit komt deels overeen met de schaarse literatuur die aanwezig is over 
de kosteneffectiviteit van combinatiebehandelingen voor depressie en terugvalpreventie. Onze 
studie is de eerste die de kosteneffectiviteit onderzocht van het combineren van psychotherapie en 
antidepressiva versus antidepressiva alleen in individuen die hersteld zijn van meerder depressies 
en antidepressiva gebruiken. Onze resultaten zijn veelbelovend en meer studies zijn nodig om 
deze bevindingen verder te bevestigen. De bevinding dat het continueren van antidepressiva 
kosteneffectief is vergeleken met PCT terwijl wordt afgebouwd met antidepressiva komt slechts 
deels overeen met twee vergelijkbare studies. Onze resultaten suggereren dat het afbouwen van 
antidepressiva met psychotherapie gepaard kan gaan met extra kosten. Meer studies zijn nodig 
om de lange termijn effectiviteit en kosteneffectiviteit van het afbouwen van antidepressiva te 
onderzoeken.

Effectiviteit en kosteneffectiviteit van internet interventies

Alhoewel verschillende effectieve terugvalpreventiestrategieën voor depressie zijn ontwikkeld, 
zijn de middelen in de klinische praktijk vaak beperkt en krijgen veel mensen niet de hulp die zij 
nodig hebben. Dit is één van de belangrijkste redenen voor de opkomst van internet interventies in 
de afgelopen jaren, welke effectief zijn gebleken voor verschillende stoornissen (waaronder acute 
en residuele depressie), vooral wanneer de interventie wordt begeleid door een hulpverlener. 
Tot op heden heeft slechts één gerandomiseerde trial (N = 84) een internet interventie met 
therapeutondersteuning gericht op terugvalpreventie voor depressie onderzocht en zijn er geen 
studies die de kosteneffectiviteit hebben onderzocht. In Hoofdstuk 6 en Hoofdstuk 7 werden 
de resultaten gepresenteerd van een onderzoek waarin 264 herstelde mensen met recidiverende 
depressie gerandomiseerd werden naar één van twee condities. De eerste conditie bestond uit 
een behandeling aangeboden via internet: Mobile Cognitive Therapy (M-CT). M-CT is een 
internetversie van PCT die werd toegevoegd aan TAU en waarin minimale therapeutondersteuning 
werd aangeboden. De tweede conditie bestond uit TAU alleen. Deelnemers werden gevolgd over 
24 maanden. De resultaten lieten zien dat het toevoegen van M-CT aan reguliere zorg niet zorgde 
voor een betere bescherming vergeleken met reguliere zorg alleen met betrekking tot zowel 
effectiviteit (Hoofdstuk 6) als kosteneffectiviteit (Hoofdstuk 7) over 24 maanden. Dit suggereert 
dat M-CT niet effectief en kosteneffectief is op de lange termijn. Aangezien de deelnemers zelf 
weinig extra therapeutondersteuning hebben gevraagd gedurende de interventie (gemiddeld 
17.3 minuten per persoon) en onderzoek naar internet interventies met therapeutondersteuning 
betere resultaten laat zien vergeleken met internet interventies zonder therapeutondersteuning, 
hypothetiseren wij dat meer therapeutondersteuning voor betere effecten zou kunnen zorgen op 
de lange termijn. Het is belangrijk dat toekomstige studies de lange termijn (kosten) effectiviteit 
van internet interventies gericht op terugvalpreventie voor depressie onderzoeken en daarnaast 
de rol van therapeutondersteuning.
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Methodologische overwegingen en limitaties

Specifieke keuzes in de economische evaluaties kunnen van invloed zijn geweest op de 
resultaten, zoals het gebruik van een maatschappelijk perspectief. Daarnaast is het speculatief 
wanneer een interventie wordt beschouwd als kosteneffectief op het moment dat de kosten 
hoger zijn en de effecten beter. Zo zijn er richtlijnen aanwezig hoeveel men bereid is te 
investeren per QALY maar dit is niet het geval voor depressievrije dagen. Ook wordt in de 
voorgestelde richtlijnen geen rekening gehouden met hoe groot de kans moet zijn dat een 
interventie kosteneffectief is, waardoor alles boven de 50% acceptabel kan zijn.

Verschillende factoren hebben bijgedragen aan het verhogen van de interne validiteit van de 
studies, zoals duidelijke selectie-, randomisatie-, en blinderingsprocedures, het toepassen van 
geschikte statistische analyses, het gebruiken van het intention-to-treat principe, het rapporteren 
volgens specifieke richtlijnen (zoals CONSORT) en het rapporteren van de hoofduitkomsten die 
voorafgaand aan het onderzoek zijn geregistreerd in het Nederlands trial register. Alhoewel er 
factoren zijn die de externe validiteit kunnen hebben verminderd, zoals de exclusiecriteria en het 
feit dat zich mensen kunnen hebben aangemeld met specifieke karakteristieken (bijvoorbeeld 
mensen die hersteld waren aan de hand van antidepressiva die zowel wilden afbouwen als 
doorslikken in de DRD studie en mensen met een voorkeur voor internet therapie in de studie 
waarin M-CT werd onderzocht), zijn er ook factoren die een rol hebben gespeeld bij het verhogen 
van de externe validiteit, bijvoorbeeld het includeren van mensen uit verschillende settingen en 
het toelaten van mensen met comorbiditeit. 

Klinische implicaties

De studies uit Hoofdstuk 4 tot en met Hoofdstuk 7 hebben directe klinische implicaties. Het 
toevoegen van PCT (individueel of in een groep) aan antidepressiva is van toegevoegde waarde 
voor mensen die antidepressiva continueren en hersteld zijn van meerdere depressies, zowel als het 
gaat om effectiviteit als kosteneffectiviteit. Voor mensen die hun antidepressivum willen afbouwen 
wordt het afbouwen van antidepressiva met PCT gezien als mogelijk alternatief, alhoewel het 
gepaard kan gaan met extra financiële investeringen. Het is van belang dat het afbouwproces goed 
begeleid wordt door huisartsen of psychiaters. Het is belangrijk om het moment waarop wordt 
afgebouwd met antidepressiva goed uit te kiezen, aangezien de eerste maanden waarin wordt 
afgebouwd gepaard kunnen gaan met een tijdelijke disbalans. Momenteel is er met ondersteuning 
van ZonMw een landelijk project gaande waarin de implementatie van PCT wordt uitgevoerd, wat 
inhoudt dat verschillende hulpverleners worden getraind in PCT en de kennis wordt verspreid (www.
voorkomdepressie.nl). Alhoewel de internetversie van PCT (M-CT) toegevoegd aan reguliere zorg 
in vergelijking met reguliere zorg een gunstiger beloop van depressieve klachten over drie maanden 
liet zien in een eerdere studie, laten de studies in dit proefschrift zien dat M-CT geen langdurige 
bescherming biedt, zowel als het gaat om effectiviteit als kosteneffectiviteit. M-CT zou effectief 
en kosteneffectief kunnen zijn als meer therapeutondersteuning wordt aangeboden, maar deze 
hypothese moet verder onderzocht worden. Onze resultaten benadrukken hoe belangrijk het is om 
internet interventies te onderzoeken alvorens deze te implementeren in de klinische praktijk en het 
belang van een lange termijn perspectief.
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Suggesties voor vervolgonderzoek

De resultaten uit Hoofdstuk 2 laten zien dat meer studies nodig zijn om een predictie-instrument 
te ontwikkelen dat gemakkelijk gebruikt kan worden in de klinische praktijk en tegelijkertijd beter 
voorspelt. De toegenomen mogelijkheden tot dataverzameling via internet en mobiele apparaten 
en het gebruik van machine learning technieken toegepast op grote datasets zou veelbelovend 
kunnen zijn in het ontwikkelen en verbeteren van een dergelijk predictie-instrument. Indien een 
beter instrument ontwikkeld wordt is het vervolgens belangrijk dat de klinische impact van een 
dergelijk instrument wordt onderzocht alvorens het te implementeren in de klinische praktijk. 
Meer studies zijn nodig om onze kennis over terugvalpreventiestrategieën voor depressie te 
vergroten en wat werkt voor wie (personalisatie). De resultaten uit Hoofdstuk 3-5 laten zien dat 
meer studies nodig zijn om te onderzoeken welke factoren succesvol afbouwen van antidepressiva 
voorspellen. Kwalitatieve studies die het perspectief meenemen van zowel het individu als 
de behandelaar die het proces begeleidt zouden informatie kunnen geven over factoren die 
ervoor zorgen dat het al dan niet lukt om antidepressiva af te bouwen. Placebo-gecontroleerde 
studies zouden meer inzicht kunnen geven in eventuele processen die de initiële werking van 
antidepressiva tegengaan en uiteindelijk zorgen voor een verhoogd risico op terugval. Verdere 
suggesties voor vervolgonderzoek zijn het onderzoeken van specifieke trajecten van continueren 
en afbouwen van antidepressiva en de associatie met effectiviteit en kosteneffectiviteit, hoe 
afbouwverschijnselen en terugval van elkaar onderscheiden kunnen worden en of het toevoegen 
van extra therapeutondersteuning aan M-CT gewenst is voor deze doelgroep van herstelde mensen 
met terugkerende depressie en zorgt voor een verbetering in effectiviteit en kosteneffectiviteit op 
de lange termijn.

Concluderende woorden
Concluderend, de studies in dit proefschrift lieten zien dat het toevoegen van PCT aan 
antidepressiva effectief en kosteneffectief is vergeleken met antidepressiva alleen. Continueren 
van antidepressiva is niet superieur vergeleken met PCT terwijl wordt afgebouwd met 
antidepressiva, maar is wel kosteneffectief. Dit suggereert dat het afbouwen van antidepressiva 
bij mensen die langdurig antidepressiva gebruiken in eerste instantie gepaard gaat met een 
investering. Het toevoegen van een internetversie van PCT aan reguliere zorg resulteerde 
niet in extra bescherming als wordt vergeleken met reguliere zorg alleen zowel wat betreft 
effectiviteit als kosteneffectiviteit. Dit proefschrift is een volgende stap in het inzetten van 
terugvalpreventiestrategieën voor terugkerende depressie in de klinische praktijk en het vergroten 
van kennis op het gebied van terugvalpreventiestrategieën, met daarin oog voor zowel de 
voordelen als nadelen van psychologische en farmacologische terugvalpreventiestrategieën.
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Dankwoord



Ik kan mij nog goed herinneren dat ik na het behalen van mijn MAVO diploma dacht: ‘zou ik 
meer dan dit kunnen, gewoon een heel klein stapje?’ Het was een hele spannende en voorzichtige 
ingeving die ervoor zorgde dat ik de stoute schoenen aantrok en mij aanmeldde voor de Havo-
sprint. Dit bleek een eerste stap in de vele stappen die zouden volgen, waarin ik iedere keer 
na afronding weer voorzichtig dacht: ‘zou ik een klein stapje meer kunnen’? Pas toen ik bij 
de opleiding psychologie terechtkwam wist ik dat ik mijn beroep had gevonden. Ook in dit 
beroepsveld zouden meerdere stappen volgen, waaronder deze grote stap van mijn promotie. 
Graag wil ik verschillende mensen bedanken die een rol hebben gespeeld in het proces van 
promoveren.

Toen ik als masterthese student begon bij ‘Doorbreek het ritme van depressie’ en veel in contact 
was met de deelnemers van de onderzoeken, was ik onder de indruk van de verhalen van de 
deelnemers en de ziektelast die gepaard gaat met deze stoornis die voor veel mensen terugkerend 
van aard is. Tegelijkertijd realiseerde ik mij hoeveel mensen je kunt bereiken met een dergelijk 
cliëntgericht onderzoek. Boven alles wil ik alle deelnemers van de onderzoeken bedanken voor 
hun deelname en investering in de onderzoeken. Ook de therapeuten die de preventieve cognitieve 
therapie hebben uitgevoerd en de GGZ instellingen, apotheken, huisartspraktijken, bedrijfsartsen, 
UPPER (Universiteit Utrecht), de Depressie Vereniging en het Trimbos Instituut wil ik van harte 
bedanken voor hun bijdrage. De masterstudenten, honours studenten, toegevoegd docenten, 
vrijwilligers en onderzoeksmedewerkers wil ik bedanken voor hun bijdrage aan de werving, 
afname van de interviews en data klussen. De promovendi die van begin af aan betrokken zijn 
geweest bij de onderzoeken: Gerard, Gemma en Hermien. Wat een werk hebben jullie verzet 
binnen deze studies. Dank voor de prettige samenwerking. Gerard: dank voor de kansen die je 
mij hebt gegeven zodat ik kon doorgroeien van masterthesestudent naar onderzoeksmedewerker 
en daarmee uiteindelijk naar promovenda. Ook de promovenda die in een later stadium betrokken 
was bij het onderzoek: Christien, bedankt voor de samenwerking.

Uiteraard wil ik Claudi en Huib, mijn promotiecommissie, bedanken. Jullie bevlogenheid en 
enthousiasme waren aanstekelijk en inspirerend. Ik vind dat we een mooie klik hebben met zijn 
drieën. Claudi, van begin af aan heb ik bewondering gehad voor de manier waarop je onderzoek 
en praktijk met elkaar verbindt. En de hoeveelheid verschillende projecten waar je aan werkt maar 
dat er tegelijkertijd altijd ruimte is voor gezelligheid en grapjes (bijvoorbeeld: ‘Nicola, er is iets 
misgegaan en alles moet opnieuw’ en vervolgens ‘Nee hoor, grapje’). Ik denk regelmatig terug aan 
de momenten waarop we met elkaar belden en eigenlijk al lang klaar waren met onze bespreking, 
maar toch gedeeltelijk in stilte verder werkten zonder op te hangen, gewoon omdat het gezellig 
was. Ik bewonder jouw uithoudingsvermogen bij deze twee gerandomiseerde trials, waarin je 
elke keer weer het team wist te motiveren om door te zetten om bijvoorbeeld weer een nieuwe 
wervingsronde te starten om zo uiteindelijk de studies met goed gevolg af te ronden. Bedankt voor 
de kansen die je mij hebt gegeven. Onder jouw leiding heb ik geleerd dat ik veel meer kan dan ik 
dacht en heb ik mij kunnen ontwikkelen als onderzoeker. Huib, onze eerste ontmoeting staat mij 
nog goed bij. Ik was, dacht ik, bijna klaar met mijn eerste artikel toen ik met jou in gesprek ging 
en ik na jouw feedback nog lang niet klaar bleek te zijn. Na een aantal wanhopige momenten ben 
ik toch weer aan de slag gegaan met het artikel en heb ik geleerd mezelf in te dammen (niet teveel 
willen in een artikel). Ik heb veel van jou geleerd over het schrijven van stukken en daarin een 
logische opbouw vinden en natuurlijk over de methodologische kant van onderzoek doen en alles 
wat er komt kijken bij het uitvoeren en analyseren van gerandomiseerde trials. Ik heb genoten 
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van de gezelligheid tijdens onze bijeenkomsten en van de levendige discussies over specifieke 
methodologische keuzes (bijvoorbeeld het gebruik van multipele imputaties, van wat intention-
to-treat nou werkelijk is). Onze gesprekken inspireerden mij als onderzoeker en gaven mij op 
subtiele wijze zelfvertrouwen in deze rol.

Bas, mijn lieve man, we hebben elkaar ontmoet in de psychologie en we hebben een deel 
van onze studieloopbaan samen opgetrokken. Je had al vrij snel door dat ik mijn imperfecties op 
het gebied van fundamenteel basale rekenvaardigheden probeerde te verdoezelen en vond het 
fantastisch om mij hiermee te pesten. Gelukkig compenseerde ik dit weer door het consequent 
behalen van hogere cijfers dan jij. Ik heb genoten van het samen leren, de competitie, maar ook 
de compensatie waarin we genoten van de vrije tijd die we hadden met leuke feestjes en lekkere 
etentjes. Ik zie nog voor me dat we in de tentamenhal naast elkaar stonden; ik strak van de 
zenuwen, zelfs tijdens het laatste tentamen nog; jij alsof je op het punt stond om in slaap te vallen. 
Ik ben blij dat jij op sommige gebieden zo anders bent dan ik en daarmee ook in de ups en downs 
van het promoveren een tegenwicht kon bieden. Laten we nu onze gedeelde palliatieve coping 
weer verder uitbreiden.

Johanna, zus van mij, je weet dat ik zonder jou de stap naar de Havo-sprint waarschijnlijk 
niet zou hebben gezet. Je motiveerde mij en sprak mij moed in om deze stap ook daadwerkelijk 
te zetten. Ook in de jaren die volgden heb je iedere stap met mij meegeleefd en meegevierd. Zo 
reisde je onlangs drie uur heen en drie uur terug met een enorme ballon in jouw hand met trotse 
teksten, om mij te verrassen tijdens een diner en te vieren dat ik mijn proefschrift had ingediend. 
Los van het feit dat dat natuurlijk niet helemaal goed snik is, symboliseert het jouw betrokkenheid 
in dit proces. Je bent de beste zus die ik mij kan wensen. Michiel, dank voor jouw hulp met 
die verschrikkelijke tabellen! Het is een mirakel hoe snel jij de problemen oploste waar ik nu 
waarschijnlijk nog steeds mee bezig zou zijn als jij mij niet had geholpen. Ik raad hierbij iedereen 
aan om contact op te nemen met Michiel als er problemen zijn met tabellen. Anton en Magdalena, 
ouders van mij, jullie hebben mij altijd vrijgelaten in de keuzes die ik maakte. Soms met angst en 
beven maar altijd ergens met het vertrouwen dat het wel goed zou komen. Anton, de wandelingen 
die we hebben gemaakt waarin we bespraken wat ik nou echt wilde als we ‘irri’ aan de kant 
zetten, waren waardevol en helpend. Magdalena, de warmte, gezelligheid en fijne gesprekken die 
we hebben gevoerd zorgden voor een tegenwicht in tijden die best spannend konden zijn. Ook 
mijn schoonfamilie wil ik bedanken voor de vele avonden die we in de afgelopen jaren hebben 
doorgebracht met spelletjes, lekker eten, drankjes en gezelligheid.

Mijn lieve vrienden die mij meer dan een decennium (sommigen zelfs meerdere decennia) 
kennen: Sara, Anton, Dieuwke en Louise. Het was soms alsof ik Chinees sprak over mijn promotie 
maar ik ben bevoorrecht dat ik jullie in mijn leven heb en de mooie en lastigere momenten 
met jullie heb mogen delen. Ook de meiden met wie ik later bevriend ben geraakt die meer 
in de materie zitten: lieve Laura, Elise, Leonie en Nienke, wat was het fijn om jullie om mij 
heen te hebben tijdens dit proces. Onze etentjes waarin we Onderzoeks Dilemma’s bespraken, 
successen vierden en het ook konden hebben over alles behalve onderzoek. Op nog vele etentjes 
en gezellige momenten! Leonie en Nienke: onze tijd als kamergenootjes heb ik erg gewaardeerd 
met daarin onze thee-wc combinaties, dagelijkse gesprekken, sportmomenten en nog vele andere 
momenten. Elise en Nienke: dank voor jullie hulp bij het klaarmaken van de dozen voor de data 
opslag. Mocht er in de toekomst nog een rotklus zijn die geklaard moet worden, dan weten jullie 
mij te vinden. Laura, Elise en Leonie, dank dat jullie mijn paranimfen willen zijn! 

173



Op de afdeling Klinische Psychologie en Experimentele Psychopathologie heb ik mij van 
begin af aan thuis gevoeld. Wat een leuke, betrokken, gedreven en gezellige afdeling! Mijn dank 
aan de collega’s van de afdeling Klinische Psychologie en Experimentele Psychopathologie voor 
de fijne sfeer en mooie samenwerking. Ook dank dat ik gebruik mocht maken van de expertise 
van anderen als het ging om bijvoorbeeld onderwerpen als multipele imputatie (Mark Huisman), 
het maken van syntaxen (Bert), beveiliging en apparatuur (Pieter) of specifieke scripts voor R 
(Mark Span). En natuurlijk de portiers, waaronder Hendry die mij altijd zo vrolijk begroette.

Ook alle co-auteurs wil ik bedanken voor de prettige samenwerking.
Tijdens de afrondende fase van mijn promotie ben ik gestart met de GZ-opleiding. Ik wil 

mijn nieuwe (en straks alweer oude) veteranen en geüniformeerden team bij het traumacentrum 
Beilen van GGZ Drenthe bedanken voor hun warme onthaal en betrokkenheid. Wat een fijne en 
inspirerende omgeving om de laatste fase van mijn proefschrift door te brengen. Ook de GZ-
groep dank voor de leuke, gedreven maar ook gezellige sfeer. Op vele glazen champagne op 
ongepaste momenten.

Prof. dr. Nauta, prof. dr. Bouman en prof. dr. Spijker, leden van de leescommissie, bedankt 
voor het beoordelen van dit proefschrift.
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