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Abstract

Objective: Understanding the efficacy of each module of cognitive behavioral therapy (CBT) 

may inform efforts to improve outcomes for youth depression, but effects of specific modules have 

been difficult to examine. Idiographic interrupted time series models offer a robust way to estimate 

module effects on an individual’s symptoms. This study examined the association of specific CBT 

modules for depression on internalizing symptoms among depressed youths who received modular 

CBT in a randomized trial.

Methods: Individual models were created for three youths who met study criteria. Youths 

completed weekly symptom reports, and clinicians completed records of modules delivered. First 

order auto-regressive models quantified the change in average internalizing symptom severity 

between pre- and post-module delivery.

Results: All youths had 1–3 modules that were significantly associated with symptom reduction 

and 1–3 modules associated with deterioration. The 5 modules associated with improvement in 

at least one youth also lacked association (engagement, relaxation, cognitive reframing), or were 

associated with worsening (activity selection, parent psychoeducation) in others. Seven modules 

showed no measurable benefit or detriment to any youth.

Conclusion: This study demonstrated that specific modules have measurable effects, but 

more work is needed to build an evidence base of specific module effects to inform treatment 

personalization for youth depression.

Correspondence concerning this article should be addressed to Jennifer Frederick, 11200 SW 8th Street, AHC-5, Miami FL 33199. 
jfred029@fiu.edu. 
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There is a pressing need to improve the efficacy of psychotherapy for youth depression. 

Across meta-analyses, psychotherapy for youth depression have demonstrated small to 

medium effect sizes (g = 0.29 – 0.48)—significantly smaller than that for adults with 

depression (Cuijpers et al., 2020), and significantly smaller than that for youths with 

anxiety or conduct problems (Weisz et al., 2017). Furthermore, interventions have not 

been made more efficacious over the years—mean effect size of therapies targeting youth 

depression has decreased significantly (Weisz et al., 2019). These findings indicate that 

youth depression treatments, including CBT, have a great deal of room for improvement.

CBT is based on the theory that one’s thoughts, behaviors, and feelings influence one 

another and that internalizing problems, which include anxious, depressive, and somatic 

symptoms (Achenbach et al., 2016), can be treated by changing maladaptive thoughts 

and behaviors that contribute to these problems (Reinecke & Ginsberg, 2008). These 

disorders are commonly comorbid – 74% of youths diagnosed with depression also have 

an anxiety disorder (Ghandour et al., 2019). CBT for youth depression typically uses a 

toolbox approach, wherein multiple modules are introduced, including psychoeducation, 

problem solving, cognitive restructuring, relaxation, social skills and behavioral activation 

(Chorpita & Weisz, 2009; Weisz et al., 2017). For example, cognitive restructuring could 

be used to coach youths to identify negative thoughts contributing to low mood, whereas 

behavioral activation could be used to help youths engage in rewarding activities they avoid. 

Identifying the effective ingredients of CBT could inform efforts to intensify or prioritize 

specific modules to be used earlier to bring about greater, quicker symptom relief. Others 

have argued that identifying the evidence-based kernels of treatments could help facilitate 

dissemination (Embry & Biglan, 2008; Weisz et al., 2011).

Unfortunately, efforts to identify the effective ingredients of therapies have produced 

inconclusive results. Dismantling and additive studies (i.e., randomized controlled trials 

[RCTs] comparing the effect of a therapy to that of the same therapy with one module 

removed or added) were designed to test whether a specific module is efficacious. Meta-

analyses of dismantling and additive studies have failed to identify efficacious modules in 

adult populations (Ahn & Wampold, 2001; Cuijpers, Reijnders, et al., 2019). Moreover, 

therapy is a complex and highly individualized process—pooling results across multiple 

participants and trials may obscure interpersonal variation that must be understood in order 

to learn what therapy works best for whom, and under what circumstances (Barlow & Nock, 

2009; Paul, 1967).

An idiographic approach may help advance research identifying effective ingredients (Ng 

& Weisz, 2016). Idiographic approaches examine repeatedly assessed variables within an 

individual, whereas nomothetic approaches (e.g. additive and dismantling studies) examine 

the average response across a group of individuals (Barlow & Nock, 2009). Aggregation 

across individuals, although useful for many purposes, may have limited the understanding 

of the main or interactive effects of specific treatment modules on outcomes (Watkins et 
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al., 2016). Idiographic designs offer benefits that can complement those of additive and 

dismantling studies. They are useful for examining intensively measured key variables over 

the course of an intervention and have been recommended for testing intervention–outcome 

relationships (Barlow & Nock, 2009; Persons & Boswell, 2019). Idiographic analyses enable 

direct testing of intrapersonal change—when conducted with multiple participants, assessing 

individual patterns of change can shed light on interpersonal differences that may not be 

apparent in RCTs (Barlow & Nock, 2009) Although small sample sizes may raise concerns 

about whether findings generalize to a broader population, the detailed examination of the 

individual possible with idiographic approaches aligns well with routine clinical practice 

(Persons & Boswell, 2019) and can be used to generate hypotheses to be tested with larger, 

more representative samples.

Studies of adults have used advanced idiographic analytic techniques such as the interrupted 

time series model to estimate the effects of specific treatment modules. Interrupted time 

series models are well-suited to the study of within-person change (Velicer & Colby, 

2005) because they allow researchers to examine a pattern of change over time, rather 

than evaluating a single point or estimating an average score. Interrupted time series 

are considered quasi-experimental designs and conceptualized as an extension of a pretest-

posttest design (Reichardt, 2019). These models can be used to leverage existing RCT 

data with frequent (e.g., weekly) measurements of outcomes and module delivery. One 

study examined the temporal patterns of anxiety and depression symptoms in relation 

to the introduction of modules from the Unified Protocol (UP) and the introduction of 

a separate relaxation intervention (Boswell & Schwartzman, 2018). The introduction of 

the relaxation intervention was associated with a change in the level of average anxiety 

symptoms post-intervention (but not depression symptoms) compared to average symptoms 

pre-intervention, whereas the introduction of other UP modules were not. By modeling 

within-person processes of interest over time, this single case demonstrated that the 

relaxation intervention had a quantifiable association with anxiety symptoms. Other work 

has examined the temporal patterns of putative change constructs such as mindfulness, 

cognitive reappraisal and emotion avoidance, along with anxiety and depression symptoms, 

in relation to the introduction of UP modules (Boettcher & Barlow, 2019; Boswell et al., 

2014, 2019; Boswell & Bugatti, 2016). Collectively, these studies suggest that modules 

may be differentially associated with symptom change across individuals. The independent 

efficacy of CBT modules for depression on improvement or deterioration in symptoms has 

not been tested in youths. Quantifying module associations with symptoms will help identify 

which modules may be most helpful or even harmful, and whether they differ across youths.

Objectives

The present study examined the association of specific CBT modules from a modular 

treatment protocol targeting depression on internalizing symptom outcomes among a sample 

of youths in a randomized effectiveness trial (Weisz et al., 2012). Our primary aim was 

to investigate whether specific therapy modules for depression have measurable unique 

association with youths internalizing outcomes. Given the relevant literature with adults, we 

anticipated that specific modules would have a measurable association with internalizing 

outcomes. Our secondary aims were to explore which modules demonstrated measurable 
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association and whether these modules differed across youths. Prior work with adults has 

demonstrated considerable heterogeneity as to which modules (if any) demonstrated an 

association on changes in symptoms (Boettcher & Barlow, 2019; Boswell et al., 2014, 2019; 

Boswell & Bugatti, 2016). Others have examined whether certain modules are associated 

with sudden gains in the same youth sample from which we drew our participants (Dour 

et al., 2013); however, sudden gains did not predict posttreatment internalizing symptoms, 

thus this work did not inform our hypotheses. The dearth of research on the effects of 

specific CBT modules did not justify hypotheses identifying the practices that might be most 

strongly associated with change in internalizing symptoms. The study design did not allow a 

test of whether modules differed from one another in effects, thus, our secondary aims were 

exploratory in nature, useful to inform hypothesis generation for future group designs.

Methods

Participants

Participants were drawn from a randomized effectiveness trial of treatment-seeking youths 

aged 7–13 years, who met criteria for a DSM-IV diagnosis or had clinically elevated levels 

of anxiety, depression, or conduct problems (Weisz et al., 2012). Informed consent and 

assent were obtained from caregivers and youths prior to study enrollment and all study 

procedures were approved by the institutional review boards of Judge Baker Children’s 

Center (affiliated with Harvard Medical School) and the University of Hawaii at Manoa. For 

the present study, we included youths who met the following criteria: (a) were randomized 

to modular therapy, (b) had a diagnosis of depression and received at least 1 MATCH 

depression module, (c) completed weekly ratings over at least 30 weeks during treatment, 

(d) had less than 40% missing data on weekly youth-rated symptoms, and (e) displayed 

improvement in internalizing symptoms across treatment. The criterion for 30 or more 

weekly observations was implemented to ensure that the parameters of the time series 

models could be estimated accurately (SAS Institute Inc., 2015); fewer observations would 

not permit accurate and interpretable estimations. Procedures for handling missing time 

series data have been found to accurately estimate multiple parameters when up to 40% 

of the data is missing (Velicer & Colby, 2005), therefore this was the cutoff that we used. 

Improvement was defined as at least a 25% change (Tang et al., 2005) on the internalizing 

symptom broadband scale of the Youth Self Report (YSR; Achenbach & Rescorla, 2001), 

comparing baseline assessment to the first post-treatment clinical assessment. Out of the 174 

youths in the original sample, 62 received modular therapy, of which 15 of had a diagnosis 

of depression. Of these 15, two did not receive any MATCH modules for depression, one 

youth did not demonstrate at least a 25% improvement in symptoms, one had >40% missing 

data, and another eight had fewer than 30 weeks of reports, resulting in three youths who 

met study criteria. Participant demographics, treatment duration, baseline and post-treatment 

symptoms are reported in Table 1. The three participants included in this sample had 

significantly higher parent-rated baseline externalizing scores compared to the 12 who were 

excluded as described above but did not differ in terms of baseline or follow up internalizing 

scores, number of weeks in therapy, or number of sessions attended. See Supplemental Table 

1 for details. Full procedures of the trial have been reported elsewhere (Weisz et al., 2012).
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Modular Treatment

Participants received the Modular Approach to Therapy for Children with Anxiety, 
Depression, Trauma, or Conduct Problems (MATCH; Chorpita & Weisz, 2009). The version 

of MATCH used in this trial included three decision flowcharts containing modules of 

evidence-based treatments for three problem areas: anxiety, depression, and disruptive 

behavior. Flowcharts were used to guide module selection in a flexible manner. A therapist 

might begin by selecting a flowchart corresponding to the youth’s presenting problem but 

could adjust module selection and sequence based on the youth’s presence of comorbid 

problems, treatment response, or treatment-interfering behaviors. Therapists could skip 

modules, repeat modules, or use modules targeting any problem area. Thus, two youths 

with the same presenting problem may not have received the same modules, same number of 

modules, or modules in the same order.

Measures

Therapist Report of Modules

Therapists, all employed in community outpatient clinics, completed weekly reports in 

collaboration with project supervisors detailing the content of each session using the 

Consultation Record (Ward et al., 2013). Therapist demographics and specialties are 

reported in Table 1. Therapists reports of modules they covered each session (fully, 

partially, or none), were validated against the ratings of trained coders who reviewed session 

recordings and completed a similar record, and who had already established interrater 

reliability with an index coder (Ward et al., 2013). Therapist reports of module coverage 

demonstrated acceptable agreement (mean ICC = 0.74, range = 0.42–1.0) with coder ratings 

and were used in the present analyses.

Youth symptoms

The YSR and the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001), 

parallel youth- and parent-rated inventories of youth psychopathology, were administered 

at baseline, post-treatment, and at 3, 6, 9, and 18-month follow-up phone calls. The subset 

of YSR items at baseline assessment that comprise the Brief Problem Checklist (BPC; 

Chorpita et al., 2010) was used as the first observation in the time series models so that each 

model included at least one observation prior to the introduction of any therapy modules. 

Subsequent BPC observations were obtained via weekly phone calls. The BPC (Chorpita 

et al., 2010) is a twelve-item checklist (six internalizing items, six externalizing items, 

each rated on scale of 0–2) developed using item response theory and factor analysis on 

the CBCL and the YSR. The BPC has demonstrated robust reliability and validity; and 

has predicted clinical change in youth-rated symptoms during treatment (Chorpita et al., 

2010). Discrepancies between child and parent reports are well documented (Achenbach, 

2006; De Los Reyes, 2011) and may be present for internalizing symptoms because they are 

less observable to parents or other informants (De Reyes & Kazdin, 2005). Therefore, we 

focused only on youth-rated symptoms on the BPC in the present study.
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Data Analysis

Binning of Weekly Reports

Although the service programs generally aimed for weekly treatment sessions, there was 

considerable variability in the length of time between sessions among participants in the 

trial, (M = 11.46 days between sessions, SD = 6.99 days, range = 5–28 days) reflecting 

the conditions of community-based youth mental health services. Similarly, weekly phone 

call assessments, which were scheduled independently of treatment, varied within and across 

participants (M = 7.31 days between calls, SD = 3.48, range = 1–19 days). Because equally 

spaced observations are recommended for time series analyses (Nelson, 1998), we sought 

to equalize the units of time between observations. Dates of treatment sessions and youth 

reports of symptoms were organized into week-long bins. We maximined the number of 

weekly bins containing a session that was paired with youth report of symptoms in the 

subsequent bin. A full description of this procedure can be found in the Supplement. 

Analyses were conducted in R 3.5.1 and SAS 9.4.

Missing data and model selection

Missing weekly symptom report data were imputed using R packages forecast and imputeTS 
(Hyndman et al., 2020; Moritz & Bartz-Beielstein, 2017), which take into account time 

dependencies (see Supplement for details). An interrupted time series model was used to 

evaluate the association of the introduction of specific modules on internalizing symptoms. 

Separate models were tested for each participant. Models were estimated using PROC 

ARIMA in SAS (SAS Institute Inc., 2015). This model accounts for autocorrelation between 

sequential data points. An autocorrelation coefficient is used to represent correlation among 

symptom scores for a given lag in time (e.g. Yt and Yt−1). As our data was organized into 

weekly bins, a lag of 1 reflects the correlation between two scores at adjacent time points (a 

period of 7 days).

Given the nature of our univariate data, we anticipated and thus examined autocorrelation 

among internalizing symptom scores. A χ2 statistic was estimated to test the null hypothesis 

that none of the autocorrelations in the series were significantly different from zero. For all 

three participants, the null hypothesis could be rejected (all p<0.05, see Supplemental Table 

3), indicating that the data were nonstationary (i.e. the way that the data changes over time is 

not constant) and that it was appropriate to proceed with a time series model (SAS Institute 

Inc., 2015). Autocorrelation function (ACF) plots were used to aid the determination of 

which time series model would be best suited to analyze the data. ACF plots revealed that 

autoregressions decayed gradually over time, suggesting that autoregressive (AR) models 

would be appropriate (see Supplemental Figure 1). In AR models, current residuals are 

dependent on prior residuals. The model estimates the change in an outcome variable as an 

average change, plus some fraction of the previous change, plus a random error (Box et al., 

2015). We selected an AR model with a lag of 1, meaning estimates for a given observation 

were dependent on the preceding observation. We sought to represent the data accurately 

and parsimoniously with few parameters. This aids interpretation and is recommended when 

selecting a model (Cryer & Chan, 2008).
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Interrupted Time Series Analysis

The association of the introduction of a given therapy module (e.g., problem solving) was 

tested by adding an intervention variable for each module to the model. These variables were 

coded as a step function, with values coded as “0” for every week prior to the introduction of 

the modules and coded as “1” for the week after the module was introduced and every week 

thereafter, ensuring that all symptom ratings used to evaluate the association of a module 

took place after the module was introduced. If a module was never introduced in full, the 

first date of its partial introduction was used. It was common for participants to receive 

modules multiple times over the course of therapy. Although models exist that can account 

for multiple intervention periods, such as a pulse model (Cryer & Chan, 2008), we opted 

for the step function because MATCH encourages practicing of skills and sustained learning, 

suggesting a youth would continue to use these skills after the session had ended (Chorpita 

& Weisz, 2009).

We tested one interrupted time series model per participant, including every dummy coded 

variable for each module a participant received over the course of treatment. In the event that 

multiple modules were introduced in the same week, one dummy coded variable was used 

to represent both modules. Consistent with the exploratory nature of our secondary aims, we 

examined every module that a given participant received, including those designed to treat 

anxiety or conduct problems. Our rationale is that finding a lack of unique effects of some 

modules, including those not designed to target internalizing disorders, would strengthen 

conclusions that only specific modules have measurable effects on internalizing symptoms.

Model parameters estimated by maximum likelihood were examined to determine the 

association of the introduction of a given module on internalizing symptoms. Parameter 

estimates quantified the change in level of average internalizing symptoms from pre-module 

delivery to post-module delivery could be uniquely attributed to the introduction of that 

module. The proportion of explained variance in the time series models explained by each 

module was determined by calculating an R2 value for each module. Each R2 value was 

calculated as one minus the sum of the squared residual for each module divided by the sum 

of squares for internalizing symptoms for a given participant.

After estimating each AR model, a χ2 statistic was estimated to test whether the residuals 

from each model were uncorrelated. The null hypothesis of the χ2 test for autocorrelation of 

residuals for each model could not be rejected, indicating the AR model was an appropriate 

choice for each participant’s data (SAS Institute Inc., 2015; see Table 2).

Results

For all youths, specific modules were significantly associated with changes in the level of 

average youth-reported internalizing symptoms from pre-module delivery to post-module 

delivery. The number of modules associated with changes in symptom varied among youths 

(range of modules with significant associations = 2 – 6, range of modules received = 11 – 

15). Figure 1 illustrates the introduction of modules over the course of treatment associated 

with a significant change in level of average internalizing symptoms. Modules received 

by each participant and the associated parameter estimates across imputation methods are 
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reported in Tables 4–6. Which modules were associated with changes depended on the 

participant (see Table 3). Four modules—Getting Acquainted (engagement), Learning About 

Depression – Parent (parent-focused psychoeducation), Learning to Relax (relaxation) 

and Cognitive Coping – TLC (cognitive reframing)—were significantly associated with 

a decrease in average symptoms for one youth each. A fifth module, Activity Selection 

(activity scheduling), was significantly associated with a decrease in symptoms for two 

youths. However, three modules—Activity Selection, Learning about Depression – Parent, 

Presenting a Positive Self (social skills), and Cognitive Coping – BLUE (cognitive 

reframing)—were significantly associated with an increase in symptoms for one youth 

each; and a fourth—Learning about Depression – Child—was significantly associated with 

an increase for two youths. Additionally, 7 modules—Problem Solving, Plans for Coping 

(maintenance), Quick Calming (relaxation), Talents & Skills (talent or skill building), Praise, 

Active Ignoring (differential reinforcement) and Wrap Up—were not associated with any 

significant change in symptoms for any participant. As our analyses were idiographic, we 

summarize the results for each participant below.

Participant #1 was an 11-year-old white male with a primary diagnosis of depression 

and comorbid anxiety disorders and ADHD. His self-identified presenting problems were 

feeling sad, cranky, angry, and anxious. The majority of the modules Participant #1 received 

targeted depression, with two additional modules targeting conduct problems. During week 

3 of treatment both parent and child psychoeducation modules were introduced. They were 

significantly associated with an increase in the level of average symptoms from pre- to 

post-module delivery, B = 1.85, SE = 0.55, p = <0.01, R2 = 0.040. During week 5, pleasant 

activity scheduling was introduced and was associated with a decrease in symptoms, 

B = −2.01, SE = 0.55, p = <0.01, R2 = 0.099. Praise and differential reinforcement 

were introduced to address oppositional behavior. No other modules were associated with 

symptom change.

Participant #2 was a 10-year-old African American male with a primary diagnosis of 

depression and comorbid ODD and ADHD. His self-identified presenting problems were not 

listening to his mother, becoming angry easily, and difficulty calming himself when worried. 

He received only modules targeting depression. The therapist noted that the participant had 

difficulty engaging in treatment at first, but eventually completed most of the depression 

modules. An engagement module was introduced in week 3 and was associated with a 

decrease in level of average internalizing symptoms from pre- to post-module delivery, B 
= −3.0, SE = 0.37, p = <0.01. The following week, child psychoeducation was introduced 

and associated with an increase in symptoms, B = 0.99, SE = 0.37, p = <0.01, R2 = 

0.005. During week 5 and 7, parent psychoeducation and activity selection were introduced 

and were both associated with a decrease in symptoms, B = −1.02, SE = 0.36, p = 0.01, 

R2 = 0.035 and B = −1.03, SE = 0.36, p = <0.01, R2 = 0.018. Other modules covering 

problem solving and relaxation were introduced later in treatment but were not associated 

with symptom change. During week 13 and 16, social skills and cognitive restructuring were 

introduced, and both were associated with symptom increases, B = 0.91, SE = 0.36, p = 

0.01, R2 = 0.004 and B = 0.9, SE = 0.36, p = 0.01, R2 = 0.009.
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Participant #3 was an 11-year-old white female with a primary diagnosis of depression and 

comorbid ADHD and social phobia. Her self-identified presenting problems were feeling 

like nothing was fun, a fear of heights, not listening and having trouble focusing. She 

received modules primarily targeting depression. Modules administered early in treatment 

(e.g., psychoeducation and problem solving were not associated with changes in symptoms. 

During week 16, relaxation was associated with decrease in symptoms, B = −3.18, SE = 

1.16, p = 0.01, R2 = 0.086. The following week, activity scheduling was associated with 

an increase in symptoms, B = 2.52, SE = 1.23, p = 0.04, R2 = 0.020. A social skills 

module was introduced during week 20 but was not associated with symptom change. 

Cognitive restructuring was introduced during week 26 and was associated with a decrease 

in symptoms. No subsequent modules were associated with symptom change. The final 

module (wrap up) could not be examined as there were no symptom ratings recorded after 

the introduction of the module.

Discussion

Our primary aim was to investigate whether specific MATCH modules for depression have 

measurable and identifiable association with youth internalizing outcomes, as this has not 

been previously demonstrated in youths. As expected, specific modules showed measurable 

unique associations with decreases in the level of average internalizing symptoms for all 

youths, however some modules were associated with increases in symptoms and many 

modules were not associated with significant changes at all. In addressing our second aim, 

we found marked variability across participants in the modules that were associated with 

changes in the level of average youth-rated internalizing symptoms from pre- to post-module 

delivery. As all youths were selected for reliable reductions in their youth-rated internalizing 

symptoms, CBT as a whole was effective for these youths, but our results suggest that 

only a few CBT modules may be particularly beneficial to each youth. Indeed, only five 

out of 13 modules designed to target depression—pleasant activity scheduling, engagement, 

parent-focused psychoeducation, relaxation, and cognitive reframing—were associated with 

symptom reduction in any youth. Moreover, the modules demonstrating benefit differed 

substantially across individual youths.

Specific Modules with Measurable Associations with Improvement or Deterioration

Overall, our findings suggest that some modules may be effective for some youths but may 

have no effect or may even be iatrogenic for others. Although cognitive reframing is an 

active ingredient in CBT (Reinecke, & Ginsberg, 2008) and therapist adherence to cognitive 

strategies during CBT with depressed adults has been found to predict treatment outcomes 

(Strunk et al., 2010), our findings related to cognitive reframing were mixed. One cognitive 

reframing module (TLC, focused on identifying friends to talk to and finding a silver lining) 

was associated with a decrease in symptoms for only one of the three youths (Participant #3) 

who received it. A second cognitive reframing module (BLUE, focused on identifying and 

evaluating the evidence for negative thoughts) was associated with an increase in symptoms 

for one other youth (Participant #2). It is possible some types of cognitive reframing may 

be more helpful or accessible to preteens, who made up our sample. One time series 

analysis with one adult found cognitive reframing to be effective, (e.g., Boswell et al., 2014) 
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however the generalizability of this finding is limited by the idiographic approach, as are 

our own results. A similar pattern of findings emerged for activity scheduling, which was 

associated with reductions in internalizing symptoms for two youths, but was associated 

with a worsening of symptoms for the third youth. Many of the skills introduced in CBT 

require practice to master. It is possible that the increase in symptoms in the weeks after 

the module was introduced (such as cognitive restructuring or social skills) may be due to a 

lack of initial skill mastery and resulting frustration. Alternatively, it is possible that activity 

selection and cognitive reframing, two core modules of CBT depression, may be detrimental 

for some youths but beneficial or ineffectual for others. Given our limited sample, more 

work is needed to determine for whom these modules are helpful or harmful.

Relaxation was associated with symptom reduction in one youth, consistent with findings 

that relaxation treatments reduce depressive symptoms in youths (Kahn et al., 1990; 

Reynolds & Coats, 1986). However, relaxation was not effective for the other two youths, 

which stands in contrast to prior work on sudden gains using data from the same 

effectiveness trial. Dour and colleagues (2013) found that therapist coverage of relaxation 

during the course of therapy was associated with sudden gains. However, the presence of 

sudden gains did not predict final internalizing symptoms, so it is possible that relaxation is 

less impactful for depressed youths.

In our sample, parent-focused psychoeducation was associated with symptom reduction for 

one youth and child-focused psychoeducation was associated with symptom increases for 

two youths. Psychoeducation has not been linked to changes in symptoms in time series 

models with adults (Boswell & Bugatti, 2016). Studies that did not have assessments prior 

to the first treatment session and used the first session (psychoeducation) as a starting point 

could not evaluate psychoeducation (e.g. Boswell et al., 2014). For Participant #1, both 

parent- and child-focused modules were introduced in the same week, therefore it is unclear 

which one, or both, contributed to the increase in symptoms. One cause for misalignment 

could be that some of the youth’s self-defined top problems (e.g., not listening, becoming 

angry) may not have corresponded with the therapist’s explanation of depression and youth-

therapist disagreement on goals has important treatment implications (Hawley & Weisz, 

2003). Perhaps when psychoeducation is the focus of early sessions without devoting time to 

engagement or rapport, youth may feel disengaged. More work is needed to investigate the 

effectiveness of this module for youth depression (Bevan Jones et al., 2018).

Some CBT modules for depression may not produce the desired reduction in symptoms for 

depressed youths. Perhaps most striking is the absence of measurable association by more 

than half of the CBT modules introduced. Modules designed to target conduct problems 

were not associated with any changes in internalizing symptoms. Additionally, multiple 

modules designed to target depression, focused on problem solving, skill building, relaxation 

and maintenance were not associated with any significant change in symptoms for any 

participant. Half of the modules showed no association with symptom change, and the few 

modules that did, each accounted only for a small percentage of variance in the outcome 

(mean = 0.02 range = >−0.001–0.099). CBT for youth depression has been shown to have 

only modest effects in meta-analyses (Eckshtain et al., 2020) and has failed to outperform 

placebo in other trials (TADS Team, 2004). Additionally, when asked to report coping 
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strategies they perceive to be effective, youths report some, but not all, strategies that 

align with evidence-based practice. For example, youth reported behavioral activation and 

seeking social support as effective, but did not report goal setting, self-monitoring, or other 

components from well-established treatments (Ng et al., 2016). One way to interpret these 

findings is that other unmeasured factors may matter as much as specific CBT modules, in 

driving therapeutic change (Ahn & Wampold, 2001). These factors may include therapeutic 

alliance, expectations about treatment, and other factors common to psychotherapies across 

orientations (Cuijpers, Reijnders, et al., 2019). Patient treatment expectations (Constantino 

et al., 2018) is also associated with improved outcomes. Thus, it is plausible that common 

factors were partially responsible for our study participants’ symptom improvement.

Another way to interpret our findings is that which specific CBT modules for depression 

are used for whom matter a great deal. Our findings that only one to three modules were 

associated with improvement for each youth, with a wide range in variance explained by 

each module, provide preliminary evidence that the toolbox approach may not be optimal for 

depressed youths. Given our findings that some modules were associated with increases in 

symptoms for some youths, it may be the case that some modules are not helpful for some 

youths or may be detrimental if applied at the wrong time. The heterogeneity of symptom 

presentation in youth depression suggests that treating youth depression may require an 

approach where the treatment is matched to the youth (Eckshtain et al., 2020). Problem 

solving, one module not associated with any increases or decreases in our sample, was 

a mediator of depression remission only among a subset of adolescents whose mothers 

had low depressive symptoms (Dietz, 2014). Although the literature about the unique 

associations of specific therapy modules is small, we contribute the first results from a youth 

sample and suggest that cognitive reframing, activity selection, relaxation, parent-focused 

psychoeducation, and engagement be examined further. Further work is needed both in the 

dismantling and mediator literature (Cuijpers, Cristea, et al., 2019; Ng et al., 2020) and 

convergent findings from idiographic and nomothetic designs would strengthen the evidence 

base for the specific effects of these five modules.

It is noteworthy that some modules linked with benefit in one youth were associated with 

lack of improvement or even deterioration in others. The differential association of modules 

across individuals has implications for the selection of treatments or their modules as a 

way to personalize therapy. There is evidence that depressed individuals have different 

optimal treatments that depend in part on their personal and clinical characteristics (Cohen 

& DeRubeis, 2018; DeRubeis et al., 2014). One study found that youths matched to 

treatment that aligned with their type of risk for depression (e.g. CBT for youths exhibiting 

negative cognitive styles and interpersonal psychotherapy for youths with family conflict 

or low peer-support) showed greater improvement compared to youths who received the 

other treatment (Young et al., 2021). These findings suggest that the same strategies may 

work differently across youths who vary in risk factors and other characteristics. MATCH 

algorithms facilitate personalized selection of modules to address comorbid diagnoses and 

treatment interference, they do not dictate options for personalizing treatment within a 

diagnostic category. Although module selection is informed by therapists and consultants, 

the algorithm does not determine whether a patient might benefit most by starting therapy 

with a specific module based on empirical evidence linking module effects to risk factors 
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and personal characteristics. Our findings about specific modules—if replicated in larger 

samples–suggest that identifying modules likely to be helpful to an individual and delivering 

them early or in increased doses could shorten treatment and increase the efficacy of therapy. 

However, we note that MATCH was effective overall for these youths despite moments 

of non-improvement or deterioration. Although MATCH does not prescribe a personalized 

sequence of depression-specific modules in advance, its built-in flexibility, in tandem with a 

measurement feedback system, facilitates selection of modules to optimize response during 

the course of treatment. We believe that the best outcomes will result from personalized 

treatment selection and sequencing plus ongoing tailoring based on outcome monitoring.

Limitations

The three participants in the present study may differ from the other participants with a 

depression diagnosis in the trial on important, but unmeasured, characteristics. In particular, 

selecting youths with 30 or more weeks of data was necessary for building our models, 

but eliminated more than half of the MATCH participants with depression. Given that CBT 

typically lasts 16–20 sessions (Reinecke, & Ginsberg, 2008), our sample may have had 

more treatment obstacles, more severe comorbidities, or slower progress than their peers. 

Our sample had higher baseline externalizing symptoms, but did not differ on other factors, 

including weeks of therapy.

There are many unmeasured factors that could have contributed a participant’s treatment 

trajectory. Our analyses did not account for other factors such as external events that may 

have occurred outside of therapy. Therapist competency or measures of therapeutic alliance 

were mot measured, and both could have influenced module delivery and effectiveness 

across participants. Given the large number of modules tested, there is also a possibility of 

chance findings.

Interrupted time series models are limited in several ways. First, they accord more power 

to modules delivered earlier in treatment. However, sequence effects are unlikely to account 

for all our findings given the wide range of weeks in which modules with measurable 

associations were introduced (3 through 26). Second, these models produce findings that 

are specific to the individuals examined. As with all idiographic methods, the flexibility of 

these models to estimate module effects within highly personalized intervention sequences 

comes with tradeoffs in the generalizability of the findings produced. Finally, as our study 

was specific to depressed youth in one MATCH trial, our findings cannot generalize to other 

CBT protocols, disorders, or trials.

Future Directions

Because of their capacity for probing patterns of intra-individual change and shedding 

light on individual differences, we join other researchers (e.g., Barlow & Nock, 2009) 

in advocating for greater use of idiographic approaches. Specifically, single-case designs 

that involve experimental manipulation of module introduction and real-time monitoring 

of changes in symptoms could provide stronger evidence of specific module effects 

(Kazdin, 2019). Future work would do well to incorporate measures of hypothesized change 

mechanisms, to consider the role of common factors on treatment trajectories, and measure 
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factors such as therapeutic alliance, therapist competence and participant expectations about 

treatment. Measuring change in a mechanism (e.g., use of cognitive strategies) accompanied 

by symptom reduction following introduction of the relevant module (e.g., cognitive 

reframing) would increase confidence that the symptom reduction is indeed attributed to that 

module (Boswell et al., 2014). Case studies or multiple case experiments can match module 

introduction with case formulations and client presentations to examine module-specific 

effects. Analyzing recordings or transcripts of sessions may further illuminate change 

processes that occur within sessions. Qualitative data collected from therapists and patients 

throughout therapy could provide additional context to support findings from idiographic 

analyses, revealing for example life events that might have contributed to improvement 

or worsening of symptoms. Such data, even in RCTs, could contribute to our ability to 

understand why a certain treatment technique might be effective for a given youth.

Nomothetic designs such as randomized fractional factorial and Sequential Multiple 

Assignment Randomized Trials (SMARTs) can be used to determine the main effect of 

modules (Watkins et al., 2016) and compare the sequence, dose, and timing at which 

interventions are administered (Lei et al., 2012). However, there is an upper limit to the 

different module subsets and sequences that can be feasibly tested. Therefore, we suggest 

that researchers leverage idiographic designs or idiographic analyses of existing RCT data, 

as we have done, to identify modules to prioritize in future studies utilizing nomothetic 

designs.

Our use of a novel idiographic approach provided evidence that some specific modules 

of CBT for depression have measurable and unique associations with the internalizing 

symptom outcomes of depressed youths. Many modules were not associated with changes in 

symptoms, and some modules were associated with increases in symptoms for some youths. 

Our results offer preliminary evidence that only a few of the CBT modules delivered may 

be beneficial for each depressed youth, and these modules may differ across individuals. 

However, their modest effects leave room for other unmeasured factors to play a substantial 

role in therapeutic change. To the extent that specific modules are effective for each youth, 

identifying these modules and the characteristics of individuals that predict which modules 

will be most helpful, could offer a way to personalize CBT and improve treatment response 

among youths with depression.
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Clinical significance of this article:

Idiographic models can be used estimate the effects of specific CBT modules in 

individuals. Only a few CBT modules (cognitive, behavioral, relaxation, engagement, 

and psychoeducation) demonstrated measurable benefit to at least one of three depressed 

youths and the modules associated with improvement in at least one youth lacked 

association or were associated with worsening in others. Many modules showed 

no measurable benefit, suggesting a role for other factors and encouraging further 

examination into the specific effects of modules.
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Figure 1. Introduction of specific MATCH modules from the depression set of modules in 
relation to youth-rated internalizing symptoms over time
Note. Components associated with a significant change in average internalizing symptom 

severity between the baseline rating of youth-rated symptoms and the delivery of the 

component are indicated by vertical lines. Lines indicate when a component was introduced, 

dotted lines indicate the introduction of the component was associated with significant 

increase in symptoms, dashed, a decrease.
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Table 1

Participant demographics and treatment characteristics

Participant Number 1 2 3

Age 11 10 11

Sex Male Male Female

Race/Ethnicity White African American White

Primary diagnosis MDD MDD MDD

Comorbid diagnoses GAD, SAD, ODD, ADHD ODD, ADHD ADHD NOS, Social Phobia

Study Site Boston Boston Boston

Number of weeks in therapy 32 28 39

Number of sessions attended 20 17 20

YSR Internalizing Scale

 Baseline YSR T-score 53 58 59

 End of treatment YSR T-score 39 46 45

Percent Improvement 78% 58% 61%

CBCL Externalizing Scale

 Baseline CBCL T-score 63 73 72

 End of treatment CBCL T-score 62 54 61

Therapist Age 33 42 51

Therapist Sex Male Female Female

Therapist Race/Ethnicity White White Greek

Therapist Degree PhD MSW MA, LMHC

Note. MDD = Major Depressive Disorder. GAD = Generalized anxiety disorder. SAD = Separation Anxiety Disorder. ODD = Oppositional defiant 
disorder. ADHD = Attention deficit hyperactivity disorder. NOS = not otherwise specified. YSR = Youth Self Report. CBCL = Child Behavior 
Checklist. T-scores are from the internalizing broadband scale. Percent improvement reflects improvement between baseline and end of treatment 
YSR internalizing broadband scale. MSW = Master of Social Work. LMHC = Licensed Mental Health Counselor.
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Table 2.

Chi-Square test for correlated residuals of estimated models for all participants

Participant number To Lag Chi-Square df p-value Autocorrelations

1 6 4.59 5 0.4679 0.024 −0.034 −0.245 0.031 −0.184 −0.125

12 8.9 11 0.6307 −0.231 0.096 0.098 −0.003 0.051 −0.124

18 15.07 17 0.5905 0.237 0.026 −0.045 −0.172 0.079 −0.057

24 19.29 23 0.6844 0.173 −0.126 −0.02 0.023 0.051 −0.005

2 6 7.27 5 0.2016 0.117 −0.01 0.029 0.422 −0.007 0.02

12 8.36 11 0.6808 0 −0.016 −0.004 0.036 0.029 −0.135

18 16.99 17 0.4552 −0.148 −0.143 0.008 −0.16 −0.173 −0.168

24 17.25 23 0.797 −0.018 −0.024 −0.011 −0.009 −0.019 −0.027

3 6 7.64 5 0.1774 0.053 −0.245 −0.307 −0.041 −0.083 0.023

12 14.03 11 0.2311 0.154 0.172 −0.206 −0.008 0.1 −0.104

18 25.92 17 0.076 −0.243 0.052 0.29 0.036 −0.162 −0.058

24 29.19 23 0.1741 −0.055 0.077 −0.014 0.146 0.017 −0.071
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