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Abstract

:

Depression is a major problem in youth mental health and identified as the leading cause of disability worldwide. There is ample research on the acute effects of treatment, with estimated small-to-moderate effect sizes. However, there is a lack of research on long-term outcomes. A total of 129 adolescents with clinical depression (82.2% female), aged 13–22 (M = 16.60, SD = 2.03), received blended CBT, face-to-face CBT or treatment as usual. Data were collected at 12 months after the intervention and compared between treatment conditions. Clinical diagnosis, depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms decreased significantly over time, from baseline to the 12-month follow-up, and also from post-treatment to the 12-month follow-up in all three conditions. Changes were not significantly different between conditions. At the long-term, improvements following the treatment continued. Due to the large amount of missing data and use of history control condition, our findings need to be interpreted with caution. However, we consider these findings as a clinical imperative. More evidence might contribute to convincing adolescents to start with therapy, knowing it has lasting effects. Further, especially for adolescents for whom it is not possible to receive face-to-face treatment, blended treatment might be a valuable alternative. Our findings might contribute to the implementation of blended CBT.
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1. Introduction


Depressive disorders in adolescents are highly prevalent (Kessler et al. 2012) and are identified as the leading cause of disability worldwide (World Health Organization 2017). Adolescent depressive disorders have severe negative impacts on social and family functioning (Jaycox et al. 2009; Verboom et al. 2014), as well as on academic and occupational performance (Verboom et al. 2014; Wickrama et al. 2008). They are also related to poor physical and mental health in adulthood (Ellis et al. 2017; Seeley et al. 2009) and pose a major risk for suicidal behavior and completed suicides (Gould et al. 2003; Portzky and Van Heeringen 2009).



Cognitive Behavioral Therapy (CBT) is often the first-choice treatment, and there is ample research showing the short-term effects in reducing depressive symptoms or depressive disorders in adolescents (e.g., Cuijpers et al. 2020; Klein et al. 2007; Weisz et al. 2006; Weisz et al. 2013), with estimated small-to-moderate effect sizes after the intervention. These meta-analyses included only face-to-face CBT treatment and did not include the more recent introduced blended CBT. Blended treatment is defined as treatment containing face-to-face sessions with a mental health professional combined with computerized therapy which patients follow independently, combined into an integrated treatment protocol (Van der Vaart et al. 2014). There are only a few review studies focusing on blended treatment, and despite that, they presented positive short-term effects after the intervention; the authors were not able to statistically analyze the synthesized results because of the small number of studies on blended treatment (Erbe et al. 2017; Rasing et al. 2019a; Rasing 2020). Importantly, none of these reviews or meta-analyses on either face-to-face or blended treatment presented follow-up treatment effects (i.e., 12 months or longer after finishing treatment), because only a few of the original empirical studies included measures after the immediate phase of treatment.



Nonetheless, the few original empirical studies presenting outcomes of psychotherapy (Birmaher et al. 2000; Clarke et al. 1999; Clarke et al. 2002; Lewinsohn et al. 1990; Topooco et al. 2019; Treatment for Adolescents with Depression Study (TADS) Team 2009) showed rather consistently that improvement in depressive symptoms or rate of remission continues after face-to-face treatment. Birmaher et al. (2000) also presented that, during the follow-up period, up to 12 months after treatment, equal improvement in symptoms and rate of remission from depressive disorders was found in patients across various treatment conditions. To the best of our knowledge, only one study presented findings of the 12-month follow-up of blended treatment, albeit without control condition, and showed that participants did not show additional improvement in depressive symptoms from post-treatment to the 12-month follow-up (Topooco et al. 2019). Taken together, effects of face-to-face psychotherapy on depressive symptoms seem to continue up to 12 months after treatment, but the same continuation was not found after blended treatment. It is also important to notice that this is a small number of studies and that there is a paucity of information regarding the long-term outcomes of adolescents treated for depressive disorders, especially for blended CBT. The purpose of our study is to contribute to previous research by studying the maintenance of effects of blended CBT when compared to face-to-face CBT and treatment as usual and increase the evidence base for blended CBT as treatment option for adolescents with a depressive disorder. The main aim was to exploratively evaluate the maintenance of effects of blended CBT, face-to-face CBT and TAU and to compare the remission rate of depressive disorders between blended CBT and face-to-face CBT and between blended CBT and TAU. The second aim was to explore the maintenance of reduction in depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms and the differences between blended CBT and face-to-face CBT and between blended CBT and TAU at the 12-month follow-up.



Previous publications from the current trials described the rationale and design (Rasing et al. 2019b; Stikkelbroek et al. 2013) and the outcomes immediately after treatment and at the 6-month follow-up (Rasing et al. 2021; Stikkelbroek et al. 2020). To briefly summarize, we evaluated the outcomes of blended CBT and compared them to the outcomes of face-to-face CBT and treatment as usual (TAU). We found no difference in remission rate between blended CBT and face-to-face CBT or TAU post-treatment and at 6-month follow-up. Depressive symptoms decreased significantly over time in adolescents in the three treatment conditions but changes were not significantly different between blended CBT and face-to-face CBT or TAU. More specifically, participants were evenly likely to show a clinically relevant decline in depressive symptoms directly after the treatment and at the 6-month follow-up between blended CBT and face-to-face CBT or TAU. Further, changes in other outcomes (i.e., suicide risk, internalizing and externalizing symptoms, severity of depression and global functioning) were also not significantly different between blended CBT and face-to-face CBT or TAU (Rasing et al. 2021; Stikkelbroek et al. 2020).



In the current study, outcomes at the 12-month follow-up were examined. Data of the open trial with blended CBT as treatment condition (Rasing et al. 2019b) were compared to the data of the randomized controlled trial with face-to-face CBT and TAU as treatment conditions (Stikkelbroek et al. 2013). The main aim was to exploratively evaluate the maintenance of effects of blended CBT, face-to-face CBT and TAU and to compare the remission rate of depressive disorders between blended CBT and face-to-face CBT and between blended CBT and TAU in adolescents with a clinical depression 12 months after treatment. The second aim was to explore the maintenance of reduction in the secondary outcomes depressive symptoms, suicide risk, and internalizing and externalizing symptoms, in blended CBT, face-to-face CBT and TAU and the differences in the secondary outcomes between blended CBT and face-to-face CBT and between blended CBT and TAU at the 12-month follow-up.




2. Method


2.1. Ethics


Both the study protocol for blended CBT and the study protocol for face-to-face CBT and TAU were approved by the Medical Research Ethics Committee METC Utrecht, The Netherlands (NL61804.041.17 and NL34064.041.10) and were registered in the Dutch Trial Register (NTR) as NTR6759 and NTR2676. Informed and written consent was provided by all adolescents, and if the adolescents was under the age of 16 years also their parents. Findings were reported in accordance with the CONSORT 2010 statement (Moher et al. 2012; Schulz et al. 2010) and the SPIRIT guidelines (Chan et al. 2013).




2.2. Design and Procedure


The study followed a pragmatic quasi-experimental controlled design. Specifically, data from the open trial with blended CBT as treatment condition (Rasing et al. 2019b) were compared to data from the randomized controlled trial with face-to-face CBT and TAU as treatment conditions (Stikkelbroek et al. 2020). Data from participants receiving blended CBT (Rasing et al. 2019b) were collected between November 2017 and June 2020, as well as data from participants receiving face-to-face CBT or TAU between December 2011 and December 2015 (Stikkelbroek et al. 2020; Stikkelbroek et al. 2013). The trials followed the same recruitment procedure, eligibility criteria for participants and duration of treatment, and they were executed by the same research team. Adolescents with a depressive disorder who were referred for treatment in psychiatric care were informed about the study, together with their parents, and they were asked to participate.



In both trials, treatment was provided for 15 weeks and could be prolonged to 20 weeks when intermitted by holidays or illness. Assessments were conducted at baseline (T0) during the intervention after 5 (T1) and 10 (T2) weeks, at 1–4 weeks post-treatment (T3), and at the 6-month (T4) and 12-month follow-up (T5). In this article, we reported the outcomes at 12-month follow-up (T5). The participant flow is presented in Figure 1.




2.3. Sample Size


Based on previous research, the within-effect sizes of blended CBT and face-to-face CBT were estimated to be moderate (d = 0.76 and d = 0.53, respectively) (Andrews et al. 2010; Klein et al. 2007). To detect a difference in remission between conditions (assuming alpha = 0.05, power (1 − β) = 0.80 and dropout of 20%), 70 adolescents per condition were required.




2.4. Participants


The participants have been described in the article presenting the outcomes immediately after treatment and at the 6-month follow-up (Rasing et al. 2021). A total of 129 patients (82.2% female, n = 106), aged 13–22 years (M = 16.60, SD = 2.03), participated. They received either blended CBT (n = 41), face-to-face CBT (n = 44) or TAU (n = 44). Their educational levels varied between lower (2.3%), moderate (38.4%) and higher (58.5%) level. The majority of participants was of Dutch origin (96.4%).




2.5. Interventions


Face-to-face CBT consisted of the Dutch protocolized CBT program Doepressie (Stikkelbroek et al. 2005), which is based on the evidence-based treatment program Coping with Depression course for Adolescents (CWD-A) (Clarke et al. 1990). The program consists of 15 weekly sessions at 45 min each. The blended CBT condition contained Doepressie Blended (Stikkelbroek and Van Dijk 2013), adapted from the face-to-face protocol. The online content of the program is combined with face-to-face sessions with a therapist of each 45 min, with a minimum of 5 and maximum of 15 sessions. The control intervention is defined as treatment as usual (TAU), consisting of a range of different treatments with 15 weekly sessions. In this study, mental health institutions offered treatments among which are Interpersonal Therapy (IPT), family therapy, parent counseling, anti-depressant medication and acceptance commitment therapy (ACT). For the purpose of this study, CBT was not allowed within the control condition. A more detailed description of the treatment conditions and the therapists can be found in Rasing et al. (2021).




2.6. Measures


2.6.1. Primary Outcome


The presence of the diagnosis of depression was assessed with the Kiddie-Schedule for Affective Disorders and Schizophrenia, present and lifetime version (K-SADS-PL) (Kaufman et al. 1997; Reichart et al. 2000). This semi-structured diagnostic interview assesses present and life-time DSM diagnoses, taking adolescents’ and parents’ view into account. Previous research revealed excellent test–retest reliability and high interrater agreement (93–100%) (Kaufman et al. 1997).




2.6.2. Secondary Outcomes


Depressive symptoms were measured by using the self-report measure Child Depression Inventory-2 (CDI-2) (Bodden et al. 2016; Kovacs 2011). The questionnaire contains 28 items, each consisting of three statements rated from 0 to 2. Item scores were summed, with higher scores representing more depressive symptoms. The CDI-2 showed good psychometric properties (Bodden et al. 2016).



Suicide risk was assessed with the self-report questionnaire Suicide Risk Taxation (SRT), based on the Suicide Ideation Questionnaire-Jr (Reynolds 1988) and the Suicide Severity Rating Scale (Posner et al. 2011). The questionnaire consists of six items rated on a 3-point scale and assesses frequency of suicidal thoughts, wishes, plans and actions over the past two weeks. Item scores were summed, with higher scores representing higher risk.



Internalizing and externalizing symptoms were measured, using Youth Self Report scale (YSR) (Achenbach 1991; Verhulst et al. 1996). The questionnaire assesses a wide range of symptoms, based on 69 items on a 3-point scale. The subscales for internalizing symptoms (items: 4, 8, 9, 20, 21, 22, 23, 24, 28, 30, 31, 32, 33, 34, 35, 36 a–g, 39, 42, 43, 45, 55, 64, 65, 68 and 69) and for externalizing symptoms (items: 1, 2, 9, 11, 12, 13, 14, 15, 17, 18, 25, 26, 29, 37, 38, 40, 41, 44, 49, 50, 51, 52, 53, 54, 57, 58, 59, 60, 61, 63, 66 and 67) were used. Item scores were summed, with higher scores representing more symptoms. The YSR demonstrated good psychometric properties (Achenbach 1999; Achenbach and Rescorla 2004).





2.7. Missing Data


The proportions of missing data are presented in Figure 1. Missing data from the clinical interview K-SADS (i.e., dichotomous data) were not imputed. To handle the missing data in data measured with questionnaires (i.e., continuous data), multiple imputation was used (Rubin 1987). The pattern of missing data can be found in Supplementary Materials Table S1. Using the R (R Core Team 2020) package Mice (Van Buuren and Groothuis-Oudshoorn 2011) (25 iterations), we constructed 10 datasets by predictive mean matching. Traditional choices for the number of imputed datasets are m = 3, m = 5 and m = 10. The larger the number of imputed datasets, the smaller the effect of simulation error on the total variance. Based on Van Buuren (2018), we used m = 5 during the building of the imputation model. During the final round of imputation, we increased the number of imputed datasets to 10 (Van Buuren 2018). Intent-to-treat analyses were performed on each imputed dataset and subsequently pooled, using Rubin’s rules (Rubin 1987). Imputation performance was assessed by comparing the results from the analyses on imputed datasets to results from analyses on non-imputed data. To test the robustness of the findings, we conducted sensitivity analyses.




2.8. Statistical Analyses


Differences in remission of depressive disorder as primary outcome between blended CBT and face-to-face CBT and between blended CBT and TAU were analyzed with binomial logistic regression models controlling for age and gender.



To examine differences in depressive symptoms as a secondary outcome, linear mixed models were constructed using the R package lme4 (Bates et al. 2015) with a random intercept for each participant, while controlling for age and gender. Interaction terms between condition and dummy timepoints were included to test for differences between conditions over time (Twisk et al. 2018). Subsequently, the participants’ Reliable Change Index (RCI) was calculated by dividing the baseline to follow-up difference in depressive symptoms by the standard error of this difference. RCIs smaller than −1.96 SDs were qualified as significant improvement in symptoms and RCI’s larger than −1.96 SDs as no improvement (Jacobson and Truax 1991). To test for differences in improvement rates between conditions, binomial logistic regression models controlling for age and gender were fitted with improved RCI as dependent variable. Finally, the same linear mixed models as for depressive symptoms were fitted with suicide risk, internalizing symptoms and externalizing symptoms as dependent variable.





3. Results


3.1. Sample Characteristics


No differences between participants’ characteristics were found between the three conditions: age (F(2,126) = 0.73, p = 0.48), gender (χ2 (2, N = 129) = 1.26, p = 0.53), educational level (χ2 (4, N = 129) = 2.79, p = 0.59) and ethnicity (χ2 (2, N = 129) = 0.48, p = 0.79). Clinically, there were no differences between conditions in the presence of clinical diagnoses at baseline, except from the diagnosis social phobia, which was more present in the conditions face-to-face CBT and TAU. An overview of the clinical diagnoses at baseline can be found in Supplementary Materials Table S2. This table was published before in Rasing et al. (2021). Participants did not differ in level of depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms between conditions. Further, no differences were found in drop-out rate or number of adverse events between conditions. A detailed description of drop-out, adverse events and treatment dosage can be found in Rasing et al. (2021).




3.2. Primary Outcome


Remission



At baseline, all participants met the criteria for a depressive disorder (i.e., Major Depressive Disorder or Dysthymic Disorder). Twelve months after treatment, 31 of the 34 participants (91.2%) were in remission from a depressive disorder. Participants receiving blended CBT (n = 7, 87.5%) were evenly likely to be in remission compared to participants receiving face-to-face CBT (n = 13, 92.9%) (OR = 0.52, 95% CI [0.01, 18.23]) and participants receiving TAU (n = 11, 91.7%) (OR = 0.32, 95% CI [0.01, 11.24]).




3.3. Secondary Outcomes


Depressive Symptoms



Significant time effects for depressive symptoms were found from baseline to 12 months after the intervention (B = −7.04, SE = 1.54, p < 0.001), and from post-treatment to 12 months after the intervention (B = −6.01, SE = 1.47, p < 0.001). The decline in depressive symptoms was not significantly different in the blended CBT condition compared to the decline in the face-to-face CBT condition nor compared to the decline TAU from baseline to the 12-month follow-up, neither from post-treatment to the 12-month follow-up. Means and standard deviations of this secondary outcome are presented in Table 1; results of the linear mixed models are presented in Table 2. The between-group effects sizes were non-significant at the 12-month follow-up (blended CBT vs. face-to-face CBT d = 0.21, 95% CI [−0.22, 0.64]; blended CBT vs. TAU d = 0.09, 95% CI [−0.33, 0.52]). The within-group effect size for blended CBT was large from baseline to the 12-month follow-up (d = 1.40, 95% CI [0.92, 1.89]) and nearly moderate from post-treatment to 12-month follow-up (d = 0.46, 95% CI [0.02, 0.90]). These were comparable to the within-group effect sizes for face-to-face CBT (T0–T5: d = 1.55, 95% CI [1.08, 2.03]; T3–T5: d = 0.56, 95% CI [0.13, 0.99]) and TAU (T0–T5: d = 1.46, 95% CI [0.99, 1.93]; T3–T5: d = 0.71, 95% CI [0.28, 1.14]).




3.4. Reliable Change in Depressive Symptoms


We found that, between baseline and the 12-month follow-up, 57.3% of the participants receiving blended CBT showed a clinically relevant decrease (i.e., reliable change) in depressive symptoms, compared to 68.6% of the participants receiving face-to-face CBT and 56.6% of the participants receiving TAU. This means that participants who received blended CBT were evenly likely to show a clinically relevant decrease in depressive symptoms compared to participants who received face-to-face CBT (OR = 0.58, 95% CI [0.18, 1.84]) and compared to participants who received TAU (OR = 1.09, 95% CI [0.36, 3.23]).




3.5. Other Outcomes


Our findings showed a significant effect of time on suicide risk (B = −1.27, SE = 0.45, p = 0.005), internalizing symptoms (B = −8.38, SE = 1.74, p < 0.001) and externalizing symptoms (B = −3.45, SE = 1.10, p = 0.002) from baseline to the 12-month follow-up. Furthermore, we found a significant effect of time from post-treatment to the 12-month follow-up on suicide risk (B = −1.30, SE = 0.42, p = 0.002), internalizing symptoms (B = −7.53, SE = 1.65, p < 0.001) and externalizing symptoms (B = −3.75, SE = 1.07, p < 0.001). No significant differences in the decrease of suicide risk, internalizing symptoms or externalizing symptoms were found between the blended CBT condition and the face-to-face CBT condition nor between the blended CBT condition and the TAU condition from baseline to 12-months follow-up, neither from post-treatment or the 12-month follow-up. Means and standard deviations of the secondary outcomes are presented in Table 1; results of the linear mixed models are presented in Table 2.




3.6. Sensitivity Analyses


Completer-only analyses for differences in decline in depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms also showed no differences between treatment conditions. Thus, results were comparable to the intent-to-treat analyses.





4. Discussion


In the current study, outcomes at 12-month follow-up of an open trial with blended CBT as treatment condition (Rasing et al. 2019b) were compared to the outcomes at 12-month follow-up of an RCT with face-to-face CBT and treatment as usual as treatment conditions (Stikkelbroek et al. 2013). The main aim was to exploratively evaluate the maintenance of effects of blended CBT, face-to-face CBT and TAU and to compare the remission rate of depressive disorders between blended CBT and face-to-face CBT and between blended CBT and TAU. The second aim was to explore the maintenance of reduction in depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms and the differences between blended CBT and face-to-face CBT and between blended CBT and TAU at the 12-month follow-up.



Our findings show that, 12 months after treatment, 87.5% of the adolescents were in remission from a depressive disorder. Findings also show no differences between blended CBT and face-to-face CBT and between blended CBT and treatment as usual in likelihood to be in remission. Further, all three conditions resulted in a significant decrease in depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms from baseline to the 12-month follow-up and from post-treatment to 12-month follow-up, with no significant differences between blended CBT and face-to-face CBT, nor between blended CBT and treatment as usual.



Previous research already showed that the immediate effects of face-to-face CBT persisted during follow-up (Birmaher et al. 2000; Clarke et al. 2002; Treatment for Adolescents with Depression Study (TADS) Team 2009). However, this was not certain for blended CBT treatment (Topooco et al. 2019); our findings show they did. A possible explanation for finding positive long-term outcomes of face-to-face CBT as well as blended CBT, is the similarity of the content of the treatment protocols; the Doepressie Blended online protocol is the digitalized version of the depression face-to-face treatment protocol. The therapy techniques used during the treatments are therefore the same. Furthermore, in the face-to-face sessions of the blended CBT, therapists were able to guide adolescents through the online protocol and used the personal contact to give feedback, which closely resemble the guidance provided in face-to-face CBT. In the TAU condition, also evidence-based techniques were used, such as IPT, which explains the significant decrease in disorders and symptoms in the TAU condition. Important to notice, as mentioned before in Rasing et al. (2021), we found no differences in therapist experience between treatment conditions. Previous research by Vernmark et al. (2019) showed that they found no evidence to assume that therapist-related alliance is different between blended treatment and face-to-face treatment modalities. Despite these findings, we cannot rule out the influence of these nonspecific therapeutic factors, and they need to be taken into consideration.



Despite depression being a highly recurrent disorder, the reduction of depressive symptoms, suicide risk, internalizing and externalizing symptoms continues; the decrease from post-treatment to 12 months after treatment is also significant. The remission rate increases from 54.5% in blended CBT, 68.0% in face-to-face CBT and 60.0% in TAU at post-treatment (see Rasing et al. 2021) to 87.5% in blended CBT, 92.9% in face-to-face CBT and 97.7% in TAU at 12-months follow-up. This is where our findings regarding blended CBT differed from previous research showing that symptom level between post-treatment and the 12-month follow-up remained the same (Topooco et al. 2019). This might be explained by the duration of the actual treatment, which is eight weeks in the study by Topooco et al. (2019) compared to 15 weeks in our study, possibly leading to a better endurance of learned skills.



Furthermore, while the average symptom level of the adolescents in the conditions decreased, symptoms were still present in a third to slightly less than half of the adolescents across the three conditions 12 months after treatment. That means that none of the treatments is effective for everyone. An important step in future research and clinical practice would be to move towards precision medicine, gaining more understanding as to which treatment works for whom. Personalizing treatment based on the use of prognostic and prescriptive characteristics could improve the effects for individuals.



4.1. Strengths and Limitations


The interpretation of the findings has some limitations. First, the main limitation is the extent of missing data. The attrition rate at the 12-month follow-up is 73.6% on the primary outcome (i.e., clinical interview) and 48.8% on the secondary outcomes (i.e., questionnaires). The attrition was partly caused by participants no longer willing to participate and partly by participants dropping out of treatment. The rate of adolescents dropping out of treatment was 45.0%, albeit comparable to other studies on depression treatment (i.e., 50%) (De Haan et al. 2013). Second, as previously mentioned in Rasing et al. (2021), the sample size of the study was rather small, as we were not able to recruit the required number of participants (i.e., 129 of the required 210). Both, starting with a small sample size and high attrition rate, resulted in a low number of participants in the 12-month follow-up assessment. This results in lower power and reduces the likelihood that statistically significant results reflect a true effect. This means that we need to interpret our results with caution. However, 12-month follow-up results of treatment outcome for depressive disorders in adolescents are rare, and it is important to contribute to an evidence base. Third, there is a lack of detail regarding utilization of healthcare in the follow-up phase. The treatments subjected to examination were finished after duration of 15 to 20 weeks and whether participants received other forms of treatment or relapse prevention afterwards is unclear. However, this situation is most likely to happen in routine care of depressed adolescents. Lastly, as blended CBT was compared to history control conditions, adolescents were not randomized between treatment conditions. We cannot completely rule out any differences between participants in the different conditions, such as participants preferring blended treatment and different expectations regarding blended CBT compared to treatment conditions used in the RCT. In order to minimize the differences, in the open trial with the blended treatment condition, we explicitly followed the same recruitment procedure, eligibility criteria for participants and duration of treatment of the RCT, and both trials were executed by the same research team. Despite the fact that we found no baseline differences between participants in the conditions, differences between trials could not be ruled out.



Despite these limitations, we consider these findings as a clinical imperative. Importantly, we compared the outcomes between active treatment conditions, all three studied in adolescents with a clinical depression referred for treatment, suggesting a high generalizability to clinical care (Weisz et al. 2015). Moreover, as we mentioned before, there is a paucity of information regarding the long-term outcomes of treatment for adolescents with clinical depression, especially for blended CBT. It goes without saying that therapists want clarity about the effects before introducing blended treatment to their patients.




4.2. Clinical Implications


Depressive disorders are the most important cause of disability worldwide. A majority of depressive disorders start during adolescence (Kim-Cohen et al. 2003), and effective treatment with long-term effects are a necessity. However, evidence on long-term effects is scarce. Our findings contribute to knowledge of outcomes a year after treatment. We found that adolescents are difficult to motivate for therapy, and they are aware that depressive episodes are recurrent. More evidence of the long-term effects of treatment might contribute to convincing adolescents to start with therapy, knowing it has lasting effects.



Additionally, more knowledge about specifically blended CBT could improve the therapists’ confidence in blended treatment and might convince them to use it as treatment for adolescents with depressive disorders. Especially for adolescents for whom it is not possible to receive face-to-face treatment, due to reasons such as travel costs or distance to a mental health facility or not being able to visit during office hours, blended treatment might be a valuable alternative. Our findings might contribute to the implementation of blended CBT.





5. Conclusions


Despite the limitations, the outcomes of blended CBT were promising, and no differences in outcomes at the 12-month follow-up could be established between the blended and face-to-face treatment or TAU. All three treatment conditions resulted in a decline in depressive disorders, depressive symptoms, suicide risk, and internalizing and externalizing symptoms.








Supplementary Materials


The following are available online at https://www.mdpi.com/article/10.3390/socsci10100373/s1, Table S1: Patterns of missing data. Table S2: Diagnostic sample characteristics.





Author Contributions


Conceptualization and design, S.P.A.R., Y.A.J.S. and D.H.M.B.; Analysis and interpretation of the data, W.d.H. and S.P.A.R.; Writing—Original Draft Preparation, S.P.A.R.; Writing—Review & Editing, S.P.A.R., Y.A.J.S., W.d.H., A.O. and D.H.M.B.; Project Administration, S.P.A.R. and A.O.; Funding Acquisition, Y.A.J.S. and D.H.M.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by the Dutch Organization for Health research and Development ZonMw (grant numbers 70-72900-98-16144 and 80-82435-98-10117). The funding body had no role in the design of the study, data collection, analysis or interpretation of data, or in writing the manuscript.




Institutional Review Board Statement


Both trials were conducted according to the guidelines of the Declaration of Helsinki (2013) and in accordance with the Dutch Medical Research Involving Human Subjects Act (WMO) and other guidelines, regulations and Acts. Ethical approval was obtained by the Medical Research Ethics Committee METC Utrecht, The Netherlands (protocol NL61804.041.17 approved on 10 October 2017 and protocol NL34064.041.10 approved on 14 June 2011). The trials were registered in the Dutch Trial Register (Trial IDs: NTR6759 registered on 16 October 2017 and NTR2676 registered on 3 January 2011).




Informed Consent Statement


Written informed consent to participate in the study was obtained from adolescents and from parents.




Data Availability Statement


The data for the current study is not publicly available due to them containing information that could compromise research participant privacy, but they are available from the corresponding author upon reasonable request.




Acknowledgments


We would like to acknowledge the health professionals of the mental health services Accare, Curium, GGZ Oost Brabant, Herlaarhof, Praktijk Appelboom, Psychologenpraktijk Waalre, TOPP-zorg, and Triversum/GGZ Noord-Holland-Noord. We would also like to thank all adolescents who participated in the study for their cooperation.




Conflicts of Interest


Yvonne Stikkelbroek translated Doepressie face-to-face into Dutch and developed the blended version of the intervention, for which she receives no direct payments. The other authors of the current study reported no conflict of interest.




References


	



Achenbach, Thomas M. 1991. Manual for the Child Behavior Checklist/4-18, YSR, and TRF Profiles. Burlington: Department of Psychiatry, University of Vermont. [Google Scholar]

	



Achenbach, Thomas M. 1999. The Child Behavior Checklist and related instruments. In The Use of Psychological Testing for Treatment Planning and Outcomes Assessment. Edited by Mark E. Maruish. Mahwah: Lawrence Erlbaum Associates Publishers, pp. 429–66. [Google Scholar]

	



Achenbach, Thomas M., and Leslie A. Rescorla. 2004. The Achenbach system of empirically based assessment (ASEBA) for ages 1.5 to 18 years. In The Use of Psychological Testing for Treatment Planning Outcomes Assessment. Edited by M. E. Maruish. Mahwah: Lawrence Erlbaum Associated Publishers, pp. 179–213. [Google Scholar]

	



Andrews, Gavin, Pim Cuijpers, Michelle G. Craske, Peter McEvoy, and Nickolai Titov. 2010. Computer therapy for the anxiety and depressive disorders is effective, acceptable and practical health care: A meta-analysis. PLoS ONE 5: e13196. [Google Scholar] [CrossRef] [PubMed]

	



Bates, Douglas M., Martin Maechler, Ben Bolker, and Steve Walker. 2015. Fitting Linear Mixed-Effects Models Using lme4. Journal of Statistical Software 67: 1–48. [Google Scholar] [CrossRef]

	



Birmaher, Boris, David A. Brent, David Kolko, Marianne Baugher, Jeffrey Bridge, Diane Holder, Satish Iyengar, and Rosa E. Ulloa. 2000. Clinical outcome after short-term psychotherapy for adolescents with major depressive disorder. Archives of General Psychiatry 57: 29–36. [Google Scholar] [CrossRef] [PubMed]

	



Bodden, Denise H. M., Yvonne Stikkelbroek, and Caroline Braet. 2016. The Child Depression Inventory 2 (CDI-2). Utrecht: Utrecht University. [Google Scholar]

	



Chan, An-Wen, Jennifer M. Tetzlaff, Douglas G. Altman, Andreas Laupacis, Peter C. Gøtzsche, Karmela Krleža-Jerić, Asbjørn Hróbjartsson, Howard Mann, Kay Dickersin, and Jesse A. Berlin. 2013. SPIRIT 2013 statement: Defining standard protocol items for clinical trials. Annals of Internal Medicine 158: 200–7. [Google Scholar] [CrossRef] [PubMed]

	



Clarke, Gregory N., Peter M. Lewinsohn, and Hyman Hops. 1990. Adolescent Coping with Depression Course. Eugene: Castalia Publishing. [Google Scholar]

	



Clarke, Gregory N., Peter Rohde, Peter M. Lewinsohn, Hyman Hops, and J. R. Seeley. 1999. Cognitive-behavioral treatment of adolescent depression: Efficacy of acute group treatment and booster sessions. Journal of the American Academy of Child Adolescent Psychiatry 38: 272–79. [Google Scholar] [CrossRef]

	



Clarke, Gregory N., Mark Hornbrook, Frances Lynch, Michael Polen, John Gale, Elizabeth O’Conner, John R. Seeley, and Lynn Debar. 2002. Group cognitive-behavioral treatment for depressed adolescent offspring of depressed parents in a health maintenance organization. Journal of the American Academy of Child Adolescent Psychiatry 41: 305–13. [Google Scholar] [CrossRef]

	



Cuijpers, Pim, Eirini Karyotaki, Dikla Eckshtain, Mei Yi Ng, Katherine A. Corteselli, Hisashi Noma, Soledad Quero, and John R. Weisz. 2020. Psychotherapy for depression across different age groups: A systematic review and meta-analysis. JAMA Psychiatry 77: 694–702. [Google Scholar] [CrossRef]

	



De Haan, Anna M., Albert E. Boon, Joop T. V. M. De Jong, Machteld Hoeve, and Robert R.J.M. Vermeiren. 2013. A meta-analytic review on treatment dropout in child and adolescent outpatient mental health care. Clinical Psychology Review 33: 698–711. [Google Scholar] [CrossRef]

	



Ellis, Rachel E. R., Marc L. Seal, Julian G. Simmons, Sarah Whittle, Orli S. Schwartz, Michelle L. Byrne, and Nicholas B. Allen. 2017. Longitudinal trajectories of depression symptoms in adolescence: Psychosocial risk factors and outcomes. Child Psychiatry Human Development 48: 554–71. [Google Scholar] [CrossRef]

	



Erbe, Doris, Hans-Christoph Eichert, Heleen Riper, and David Daniel Ebert. 2017. Blending face-to-face and internet-based interventions for the treatment of mental disorders in adults: Systematic review. Journal of Medical Internet Research 19: e306. [Google Scholar] [CrossRef]

	



Gould, Madelyn S., Ted Greenberg, Drew M. Velting, and David Shaffer. 2003. Youth suicide risk and preventive interventions: A review of the past 10 years. Journal of the American Academy of Child Adolescent Psychiatry 42: 386–405. [Google Scholar] [CrossRef] [PubMed]

	



Jacobson, Neil S., and Paula Truax. 1991. Clinical significance: A statistical approach to defining meaningful change in psychotherapy research. Journal of Consulting and Clinical Psychology 59: 12–19. [Google Scholar] [CrossRef] [PubMed]

	



Jaycox, Lisa H., Bradley D. Stein, Susan Paddock, Jeremy N. V. Miles, Anita Chandra, Lisa S. Meredith, Terri Tanielian, Scot Hickey, and M. Audrey Burnam. 2009. Impact of teen depression on academic, social, and physical functioning. Pediatrics 124: e596–e605. [Google Scholar] [CrossRef]

	



Kaufman, Joan, Boris Birmaher, David A. Brent, Uma Rao, Cynthia Flynn, Paula Moreci, Douglas Williamson, and Neal Ryan. 1997. Schedule for affective disorders and schizophrenia for school-age children-present and lifetime version (K-SADS-PL): Initial reliability and validity data. Journal of the American Academy of Child and Adolescent Psychiatry 36: 980–88. [Google Scholar] [CrossRef]

	



Kessler, Ronald C., Shelli Avenevoli, E. Jane Costello, Katholiki Georgiades, Jennifer G. Green, Machael J. Gruber, Jian Ping He, Doreen Koretz, Katie A. McLaughlin, and Maria Petukhova. 2012. Prevalence, persistence, and sociodemographic correlates of DSM-IV disorders in the National Comorbidity Survey Replication Adolescent Supplement. Archives of General Psychiatry 69: 372–80. [Google Scholar] [CrossRef] [PubMed]

	



Kim-Cohen, Julia, Avshalom Caspi, Terrie E. Moffitt, HonaLee Harrington, Barry J. Milne, and Rachie Poulton. 2003. Prior juvenile diagnoses in adults with mental disorder: Developmental follow-back of a prospective-longitudinal cohort. Archives of General Psychiatry 60: 709–17. [Google Scholar] [CrossRef]

	



Klein, Jesse B., Rachel H. Jacobs, and Mark A. Reinecke. 2007. Cognitive-behavioral therapy for adolescent depression: A meta-analytic investigation of changes in effect-size estimates. Journal of the American Academy of Child and Adolescent Psychiatry 46: 1403–13. [Google Scholar] [CrossRef]

	



Kovacs, Maria. 2011. The Children’s Depression Inventory 2: Manual. North Tonawanda: Multi-Health Systems. [Google Scholar]

	



Lewinsohn, Peter M., Gregory N. Clarke, Hyman Hops, and Judy Andrews. 1990. Cognitive-behavioral treatment for depressed adolescents. Behavior Therapy 21: 385–401. [Google Scholar] [CrossRef]

	



Moher, David, Sally Hopewell, Kenneth F. Schulz, Victor Montori, Peter C. Gøtzsche, P. J. Devereaux, Diana Elbourne, Matthias Egger, and Douglas G. Altman. 2012. CONSORT 2010 explanation and elaboration: Updated guidelines for reporting parallel group randomised trials. International Journal of Surgery 10: 28–55. [Google Scholar] [CrossRef]

	



Portzky, Gwendolyn, and Cornelis Van Heeringen. 2009. Suïcide bij jongeren. Psychologie en Gezondheid 37: 75–89. [Google Scholar] [CrossRef]

	



Posner, Kelly, Gregory K. Brown, Barbara Stanley, David A. Brent, Kseniya V. Yershova, Maria A. Oquendo, Glenn W. Currier, Glenn A. Melvin, Laurence Greenhill, Sa Shen, and et al. 2011. The Columbia–Suicide Severity Rating Scale: Initial validity and internal consistency findings from three multisite studies with adolescents and adults. American Journal of Psychiatry 168: 1266–77. [Google Scholar] [CrossRef]

	



R Core Team. 2020. R: A Language and Environment for Statistical Computing. Available online: https://www.R-project.org (accessed on 16 April 2021).

	



Rasing, Sanne PA. 2021. Blended Treatment for Depressive Disorders in Youth: A Narrative Review. International Journal of Cognitive Therapy 14: 47–85. [Google Scholar] [CrossRef]

	



Rasing, Sanne, Yvonne A. J. Stikkelbroek, and Denise H. M. Bodden. 2019a. Is Digital Treatment the Holy Grail? Literature Review on Computerized and Blended Treatment for Depressive Disorders in Youth. International Journal of Environmental Research and Public Health 17: 153. [Google Scholar] [CrossRef] [PubMed]

	



Rasing, Sanne P. A., Yvonne A. J. Stikkelbroek, Heleen Riper, Maja Dekovic, Maaike H. Nauta, Carmen D. Dirksen, Daan H. M. Creemers, and Denise H. M. Bodden. 2019b. Effectiveness and Cost-Effectiveness of Blended Cognitive Behavioral Therapy in Clinically Depressed Adolescents: Protocol for a Pragmatic Quasi-Experimental Controlled Trial. JMIR Research Protocols 8: e13434. [Google Scholar] [CrossRef] [PubMed]

	



Rasing, Sanne P. A., Yvonne A. J. Stikkelbroek, Wouter Den Hollander, Heleen Riper, Maja Deković, Maaike H. Nauta, Daan H. M. Creemers, Marianne C. P. Immink, Mariken Spuij, and Denise H. M. Bodden. 2021. Pragmatic quasi-experimental controlled trial evaluating the outcomes of blended CBT compared to face-to-face CBT and treatment as usual for adolescents with depressive disorders. International Journal of Environmental Research and Public Health 18: 3102. [Google Scholar] [CrossRef] [PubMed]

	



Reichart, Catrien. G., Marjolein Wals, and Manon Hillegers. 2000. Vertaling K-Sads. Utrecht: HC Rümke Groep. [Google Scholar]

	



Reynolds, William M. 1988. SIQ, Suicidal Ideation Questionnaire: Professional Manual. Odessa: Psychological Assessment Resources. [Google Scholar]

	



Rubin, Donald B. 1987. Multiple Imputation for Nonresponse in Surveys. New York: Wiley. [Google Scholar]

	



Schulz, Kenneth F., Douglas G. Altman, and David Moher. 2010. CONSORT 2010 Statement: Updated guidelines for reporting parallel group randomised trials. Trials 11: 32. [Google Scholar] [CrossRef] [PubMed]

	



Seeley, John R., Eric Stice, and Paul Rohde. 2009. Screening for depression prevention: Identifying adolescent girls at high risk for future depression. Journal of Abnormal Psychology 118: 161–70. [Google Scholar] [CrossRef]

	



Stikkelbroek, Yvonne A. J., and Johan Van Dijk. 2013. D(o)epressie Blended. Utrecht: Jouw Omgeving. [Google Scholar]

	



Stikkelbroek, Yvonne A. J., Henk Bouman, and Pim Cuijpers. 2005. De Doepressiecursus. Dordrecht: Doepressie. [Google Scholar]

	



Stikkelbroek, Yvonne A. J., Denise H. M. Bodden, Maja Deković, and Anneloes L. van Baar. 2013. Effectiveness and cost effectiveness of cognitive behavioral therapy (CBT) in clinically depressed adolescents: Individual CBT versus treatment as usual (TAU). BMC Psychiatry 13: 314. [Google Scholar] [CrossRef] [PubMed]

	



Stikkelbroek, Yvonne, Gerko Vink, Maaike H. Nauta, Marko A. Bottelier, Leonieke J. J. Vet, Cathelijne M. Lont, Anneloes L. Van Baar, and Denise H. M. Bodden. 2020. Effectiveness and moderators of individual cognitive behavioral therapy versus treatment as usual in clinically depressed adolescents: A randomized controlled trial. Scientific Reports 10: 1–13. [Google Scholar] [CrossRef]

	



Topooco, Naira, Sandra Byléhn, Ellen Dahlström Nysäter, Jenny Holmlund, Johanna Lindegaard, Sanna Johansson, Linnea Åberg, Lise Bergman Nordgren, Maria Zetterqvist, and Gerhard Andersson. 2019. Evaluating the Efficacy of Internet-Delivered Cognitive Behavioral Therapy Blended With Synchronous Chat Sessions to Treat Adolescent Depression: Randomized Controlled Trial. Journal of Medical Internet Research 21: e13393. [Google Scholar] [CrossRef] [PubMed]

	



Treatment for Adolescents with Depression Study (TADS) Team. 2009. The Treatment for Adolescents With Depression Study (TADS): Outcomes over 1 year of naturalistic follow-up. American Journal of Psychiatry 166: 1141–49. [Google Scholar] [CrossRef]

	



Twisk, Jos, Lisa Bosman, Trynke Hoekstra, Judith Rijnhart, Marieke Welten, and Martijn Heymans. 2018. Different ways to estimate treatment effects in randomised controlled trials. Contemporary Clinical Trials Communications 10: 80–85. [Google Scholar] [CrossRef]

	



Van Buuren, Stef. 2018. Flexible Imputation of Missing Data. Boca Raton: Chapman and Hall. [Google Scholar]

	



Van Buuren, Stef, and Karin Groothuis-Oudshoorn. 2011. Mice: Multivariate imputation by chained equations in R. Journal of Statistical Software 45: 1–68. [Google Scholar] [CrossRef]

	



Van der Vaart, Rosalie, Marjon Witting, Heleen Riper, Lisa Kooistra, Ernst T. Bohlmeijer, and Lisette J. van Gemert-Pijnen. 2014. Blending online therapy into regular face-to-face therapy for depression: Content, ratio and preconditions according to patients and therapists using a Delphi study. BMC Psychiatry 14: 355. [Google Scholar] [CrossRef] [PubMed]

	



Verboom, Charlotte E., Jelle. J. Sijtsema, Frank. C. Verhulst, Brenda. W. J. H. Penninx, and Hans Ormel. 2014. Longitudinal associations between depressive problems, academic performance, and social functioning in adolescent boys and girls. Developmental Psychology 50: 247. [Google Scholar] [CrossRef]

	



Verhulst, Frank, Jan van der Ende, and Hans M. Koot. 1996. Handleiding voor de CBCL/4-18. Rotterdam: Erasmus University Rotterdam. [Google Scholar]

	



Vernmark, Kristofer, Hugo Hesser, Naira Topooco, Thomas Berger, Heleen Riper, Liisa Luuk, Lisa Backlund, Per Carlbring, and Gerhard Andersson. 2019. Working alliance as a predictor of change in depression during blended cognitive behaviour therapy. Cognitive Behaviour. Therapy 48: 285–99. [Google Scholar] [CrossRef] [PubMed]

	



Weisz, John R., Carolyn A. McCarty, and Sylvia M. Valeri. 2006. Effects of psychotherapy for depression in children and adolescents: A meta-analysis. Psychological Bulletin 132: 132. [Google Scholar] [CrossRef]

	



Weisz, John R., Sofie Kuppens, Dikla Eckshtain, Ana M. Ugueto, Kristin M. Hawley, and Amanda Jensen-Doss. 2013. Performance of evidence-based youth psychotherapies compared with usual clinical care: A multilevel meta-analysis. JAMA Psychiatry 70: 750–61. [Google Scholar] [CrossRef]

	



Weisz, John R., Lauren S. Krumholz, Lauren Santucci, Kristel Thomassin, and Mei Yi Ng. 2015. Shrinking the gap between research and practice: Tailoring and testing youth psychotherapies in clinical care contexts. Annual Review of Clinical Psychology 11: 139–63. [Google Scholar] [CrossRef]

	



Wickrama, Kandauda. A. S., Rand D. Conger, Frederic O. Lorenz, and Tony Jung. 2008. Family antecedents and consequences of trajectories of depressive symptoms from adolescence to young adulthood: A life course investigation. Journal of Health and Social Behavior 49: 468–83. [Google Scholar] [CrossRef]

	



World Health Organization. 2017. Depression and Other Common Mental Disorders: Global Health Estimates. Geneva: World Health Organization. [Google Scholar]








[image: Socsci 10 00373 g001 550] 





Figure 1. Flow diagram of participants. 






Figure 1. Flow diagram of participants.



[image: Socsci 10 00373 g001]







[image: Table] 





Table 1. Means and standard deviations of secondary outcomes depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms at baseline (T0), post-treatment (T3) and 12-month follow-up (T5).
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Blended CBT

	
Face-to-Face CBT

	
Treatment as Usual




	

	
M (SD)

	
M (SD)

	
M (SD)






	
Depressive symptoms T0

	
25.93 (6.29)

	
25.94 (9.59)

	
24.43 (7.40)




	
Depressive symptoms T3

	
18.12 (15.61)

	
15.95 (13.02)

	
18.19 (10.52)




	
Depressive symptoms T5

	
11.55 (13.07)

	
8.88 (12.20)

	
10.42 (11.42)




	
Suicide risk T0

	
3.51 (3.09)

	
4.42 (4.02)

	
3.58 (3.41)




	
Suicide risk T3

	
2.58 (4.75)

	
2.27 (3.55)

	
2.43 (3.59)




	
Suicide risk T5

	
1.15 (3.12)

	
0.65 (2.10)

	
0.70 (2.19)




	
Internalizing symptoms T0

	
27.94 (9.11)

	
28.92 (9.44)

	
28.52 (9.33)




	
Internalizing symptoms T3

	
20.96 (14.85)

	
19.96 (15.74)

	
20.70 (13.31)




	
Internalizing symptoms T5

	
13.06 (12.43)

	
10.43 (8.51)

	
11.62 (12.15)




	
Externalizing symptoms T0

	
11.05 (7.41)

	
13.51 (9.45)

	
12.64 (8.27)




	
Externalizing symptoms T3

	
9.32 (10.31)

	
11.03 (8.76)

	
10.14 (7.99)




	
Externalizing symptoms T5

	
6.26 (7.94)

	
6.43 (7.59)

	
6.55 (8.31)
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Table 2. Linear mixed model results of interaction terms between condition and time on depressive symptoms, suicide risk, internalizing symptoms and externalizing symptoms at 12-month follow-up (T5).
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Blended CBT vs. Face-to-Face CBT

	
Blended CBT vs. Treatment as Usual




	

	
B

	
SE

	
p

	
B

	
SE

	
p






	
Depressive symptoms T0–T5

	
2.41

	
2.07

	
0.24

	
1.01

	
2.08

	
0.63




	
Depressive symptoms T3–T5

	
2.21

	
1.88

	
0.24

	
1.13

	
1.87

	
0.55




	
Suicide risk T0–T5

	
0.56

	
0.61

	
0.36

	
0.41

	
0.60

	
0.50




	
Suicide risk T3–T5

	
0.42

	
0.55

	
0.45

	
0.43

	
0.54

	
0.43




	
Internalizing symptoms T0–T5

	
2.41

	
2.33

	
0.30

	
1.62

	
2.28

	
0.48




	
Internalizing symptoms T3–T5

	
2.43

	
2.08

	
0.23

	
1.48

	
2.04

	
0.47




	
Externalizing symptoms T0–T5

	
0.66

	
1.47

	
0.66

	
0.23

	
1.48

	
0.88




	
Externalizing symptoms T3–T5

	
0.27

	
1.34

	
0.84

	
-0.18

	
1.35

	
0.90
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