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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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