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Abstract

Studies suggest that depression severity and duration interact to predict outcomes in depression
treatment. To our knowledge, no study has explored this question in a sample with a placebo
control, two therapies, and their combination nor with adolescents. We used data from the
Treatment of Adolescent Depression Study (N=439), in which adolescent were randomized to
placebo (PBO), cognitive-behavioral therapy (CBT), antidepressants medications (MEDSs), or their
combination (COMB). We explore the interaction between depression severity, chronicity, and
treatments (vs. placebo) in predicting outcomes. There was interaction between severity and
chronicity when comparing COMB and CBT with PBO, but not MEDs. In non-chronic
depression, the effects of CBT were inversely related to severity to the point that CBT appeared
iatrogenic with more severe depression. In chronic depression, the effects of CBT did not vary by
severity, but the relative effects of COMB grew, being smallest in milder, more dysthymic-like
depression, and largest in chronic-severe depression. These findings support calls to classify
depression by severity and chronicity as well efforts to risk stratify patients to different intensity of
care according to these variables.
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A major depressive episode (MDE) is defined in the Diagnostic and Statistical Manual for
Mental Disorders (DSM) by the two-week duration of five depressive symptoms (American
Psychiatric Association (APA), 2013). The DSM-5 text states that the duration and severity
of depressive presentations are what makes them pathological and distinct from normal
sadness (see p. 168). Existing research correlates severity and duration to indices of
pathology in depression such as: cognitive biases (Riso et al., 2003; Strunk, Lopez, &
DeRubeis, 2006), genetic risk (Kendler, Gardner, & Prescott, 1999; Klein, 1990; Klein,
Shankman, Lewinsohn, Rohde, & Seeley, 2004; Lux, Aggen, & Kendler, 2010; Lyons et al.,
1998), and overall prognosis (Kessing, 2004; Penninx et al., 2011). Additionally, greater
symptom severity and longer episode are among the most reliable predictors of treatment
outcomes, both predicting worse outcomes in treatments for depression (Kessler et al.,
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2017). Recognizing the importance of severity and duration, Klein (2008) proposed that the
DSM-5 adopt a two-dimensional classification system arraying patients on the basis of
severity and duration (see also Ruscio, 2019), though this recommendation was not adopted.

Although patients with severe depression tend to experience worse overall/ outcomes when
compared with patients mild depression, differences between active treatments and controls
are often more pronounced the more severe depression is (Bower et al., 2013; Driessen,
Cuijpers, Hollon, & Dekker, 2010; Fournier et al., 2010; Khan, Leventhal, Khan, & Brown,
2002; Kirsch et al., 2008). For example, in the Treatment for Adolescent Depression Study
(TADS; N = 439), adolescents were randomly assigned to a placebo control, a cognitive-
behavioral therapy (CBT) condition, antidepressant medications (MEDs), and their
combination treatment (COMB). In a recent re-analysis of TADS, we constructed a
multivariable prognostic index that predicted overall response as well as a relatively superior
response to the combination of CBT and MEDs than to CBT or MEDs alone (Lorenzo-
Luaces, Rodriguez-Quintana, Riley, & Weisz, 2019). Although the index was composed of
multiple variables, the variables added very little beyond the effects of symptom severity.
This is consistent with other studies that find that even in the presence of multiple predictive
variables, severity is the most important one (Dinga et al., 2018; Shalev et al., 2019).

Evidence is more mixed regarding the role of duration as a moderator of outcomes. Fournier
et al. (2009), for example, found that the 2-year duration of depression or dysthymia,
together “chronic” depression, predicted poorer overall outcomes in both CBT and MEDs,
relative to non-chronic depression. However, there were no differences between the two
treatments across levels of chronicity (Fournier et al., 2009). By contrast, Cuijpers et al.
(2010) reported that psychotherapy was less effective than selective serotonin reuptake
inhibitors (SSRIs) for chronic depression (i.e., = 2 years in adults) and that the combination
of pharmacotherapy and psychotherapy was more effective than pharmacotherapy by itself
(d = 0.23) and substantially more effective than psychotherapy by itself (d=0.45). However,
these authors noted that all studies of SSRIs studied patients with dysthymia (i.e., mild but
chronic depression) and suggested this could also account for the pattern of results in
comparisons of combination treatment vs. psychotherapy or pharmacotherapy.

Treatment researchers are increasingly becoming interested in moving away from exploring
single variables and towards the combination of multiple variables to assign patients to
treatments for depression (Cloitre, Petkova, Su, & Weiss, 2016; Delgadillo, Huey, Bennett,
& McMillan, 2017; DeRubeis et al., 2014; Kessler et al., 2017; Kraemer, 2013; Lorenzo-
Luaces & DeRubeis, 2018; Lorenzo-Luaces, DeRubeis, van Straten, & Tiemens, 2017). The
interaction of severity and duration, which should be of clinical interest, has proven to be
useful in predicting treatment outcomes in several studies. In a large dataset (N=2,283)
Nelson, Delucchi, and Schneider (2014) pooled comparisons of MEDs vs. placebos for late-
life depression. They reported a large treatment effect (d=0.70) in depression that was both
very chronic (i.e., >10 years) and severe. No statistical or clinically-significant differences
emerged for patients with mild or acute depression. Using data from a trial comparing CBT
to psychodynamic therapy (PDT; N = 341) Driessen et al. (2016) reported that the
combination of MEDs and CBT was more effective (d=0.83) for severe depression that had
less than a year’s duration than the combination of PDT and MEDs. For severe depression
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lasting over a year or more, combination treatment with psychodynamic therapy appeared
more effective than CBT but this difference was small (d=-0.31) and not statistically
significant. Hollon et al. (2014) tested the effects of severity and duration in a sample of
patients (N = 452) with either chronic (= 2 years) or recurrent depression treated with MEDs
or combination treatment with CBT. Combination treatment (81% recovery) was superior to
MEDs (52%) if depression was non-chronic, recurrent, and severe. Otherwise, there were no
differences between the treatments.

The studies by Nelson et al. (2013), Driessen et al. (2016), and Hollon et al. (2014), suggest
that severity and chronicity interact to predict outcomes, though they are difficult to
integrate. Not a single one of the studies has both a control condition and combination
therapy, making it difficult to make establish conclusions about the efficacy of
antidepressants and psychotherapy across the range of depression severity and chronicity.
For example, in the Hollon et al. (2014) study there were no differences between
combination treatment and MEDs for acute or non-severe depression. From this study,
however, it is unclear whether the treatments were equally effective but superior to a credible
control (e.g., placebo) or simply ineffective in mild-moderate or chronic depression. In the
study by Nelson et al. (2013), while a treatment effect is found in chronic/severe depression,
it is unclear whether psychotherapy or the combination of psychotherapy and medications
would have had similar effects in chronic severe depression. Finally, while the interaction of
severity and duration in predicting outcomes has been explored in adults and older adults, to
our knowledge, this question has been unexplored in children and adolescents. To address
the gaps in the literature exploring the interactions of symptom severity and duration in
predicting outcomes, we explored this interaction in TADS. TADS is a unique sample in
which to study predictors of response because it contains a placebo control, a CBT-only
condition, a MEDs only condition, and combination treatment (COMB). Moreover,
adolescents represent an interesting group in which to explore the interactions of severity
and chronicity to predict outcomes because other variables (e.g., prior episodes, prior
treatments) are less likely to play a confounding role.

TADS was a multicenter, randomized controlled trial that evaluated the efficacy of an acute
(12-week) phase of: CBT, MEDs (fluoxetine), their combination, and a pill placebo as
treatment for adolescents with depression. Several articles have discussed the rationale,
design, and methods of the study (March et al., 2004; TADS Team, 2003, 2005). Participants
consisted of 439 adolescents, age 12-17. They were recruited on the basis of a diagnosis of
MDD on the basis of the Schedule for Affective Disorders and Schizophrenia for School-
Aged Children-Present and Lifetime Version (Kaufman et al., 1997), and excluded on the
basis of substance use, suicidality, psychosis, or intellectual disability. About half (54%) of
participants were female, and 73.8% were Caucasian.

Treatment conditions

CBT (n=111).—Adolescents received a highly manualized and structured skills-based
treatment for which the core assumption is that depression is maintained by lack of positive
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reinforcement from the environment and negative thinking patterns (Curry, Wells, &
Practice, 2005). Adolescents met with a therapist for 50-60 minutes. A thorough description
of the CBT delivered in TADS can be found elsewhere (Curry, Wells, & Practice, 2005;
March et al., 2004).

MEDs. (n=109).—Adolescents received fluoxetine. The initial dosage consisted of 10
mg/day and increased if necessary up to 40-60 mg/day. Youth met with a pharmacotherapist,
who provided medication management and encouragement, weekly for 20-30 minutes.

Combination (COMB, n=107).—Adolescents received all the components of both CBT
and medication.

Placebo (PBO, n=112).—Adolescents received a pill placebo instead of fluoxetine.
Dosage and meeting structure were equivalent to the medication group.

Depression severity.—TADS used Clinical Global Impression (CGI) ratings as a
categorical outcome (i.e., response/non-response). However, given that prior research has
cast doubts on the reliability/validity of CGI ratings (Ruhé, Dekker, Peen, Holman, & De
Jonghe, 2005), we used the self-reported Reynolds Adolescent Depression Scale (RADS)
(Reynolds, 1987; Reynolds, 2004) as our outcome. The RADS is a 30-item self-reported
depression severity scale that was completed at baseline, mid-treatment (i.e., week 6), and
end of treatment (i.e., week 12). The week 12 (i.e., end of treatment) RADS was our main
outcome. It showed the same pattern of results as the CGl: COMB, and MED proved
superior to PBO whereas CBT was not. Prior research supports the validity and reliability of
the RADS in measuring adolescent depression (Reynolds, 2004). Suggested cut-offs on the
scale can be used to classify a none-minimal depressed mood (i.e., < 75), mild (i.e., 76-81),
moderate (i.e., 82—88), and severe (i.e., = 89) depressive symptoms (Reynolds, 2004). In the
current sample, the RADS showed excellent reliability (alpha=0.91).

Duration of current MDE.—An independent evaluator interviewed the adolescent and
parent with the Schedule for Affective Disorders and Schizophrenia for School-Age
Children (Kaufman et al., 1997). As part of this interview, they estimated the duration of the
present episode (in weeks). As a continuous variable, duration was not normally distributed.
To simplify the presentation of result, we coded duration as either chronic (=1 year for
adolescents, according to the DSM) or non-chronic (<1 year). All the results reported were
also obtained when depression duration was used as a continuous variable transformed as
suggested by Templeton (2011).

Missing data

At baseline, rates of missing data on co-variates we selected were low (all <12%, see table
1). Rates of missing outcome data were somewhat higher (i.e., 26% for missing RADS
scores mid-treatment). Rate of missingness in mid-treatment RADS appeared to be
somewhat lower in the MEDs (18%) than CBT (32%), COMB (28%), or placebo (24%) but
this effect was not significant (x4(3)=5.54, p=0.14). There were no other indications that
missingness may differ between the treatments (ps>0.38). As would be expected given that
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this was a randomized study, rates of missingness on the baseline co-variates did not vary
between treatments (ps>0.24).

To address missing data, including outcome assessments, we used a random forests
imputation procedure (see Lorenzo-Luaces et al., 2019) using random forests with the R
package missForest (Stekhoven and Bilihimann, 2012). Multivariable imputation models are
preferred to completers analyses (Janssen et al., 2009; Moons, Donders, Stijnen, & Harrell
Jr, 2006; Sterne et al., 2009; van Kuijk, Viechtbauer, Peeters, & Smits, 2016) as well as last-
observation-carried-forward (LOCF) imputations (Kenward & Molenberghs, 2009; Lachin,
2016) because they are more representative of the whole sample, have more power, and are
less subject to bias due to the nature of missingness (Janssen et al., 2009; Moons et al., 2006;
Sterne et al., 2009; van Kuijk et al., 2016). Before imputation, we winsorized variables that
had outliers at three standard deviations over or under the mean. While it is sometimes
assumed that study outcomes should not be imputed, this assumes that the relationship
between the outcomes and other variables is 0 (Johnson & Young, 2011). The empirical
literature on this topic suggests that omitting outcomes from imputation analyses actually
can lead to biased statistical estimates at worst (Moons et al., 2006; Young & Johnson, 2010)
or is inert at worst (Johnson & Young, 2011).

Analytic plan

Analyses were conducted using R (R Core Team, 2013). We computed bivariate correlations
between severity (i.e., baseline RADS), chronicity, and end-of-treatment (i.e., week 12).
outcomes. We first present the association between severity and chronicity in predicting end-
of-treatment outcomes in the PBO condition, to characterize the effects of severity and
chronicity absent active treatment. Our main analysis used a linear model with robust
standard errors, with the R package ‘estimatr’ (Blair et al., 2018), to explore the three-way
interaction of baseline depression severity, chronicity, and three dummy variables
representing the three active treatments (i.e., CBT, ADM, and COMB) vs. placebo, as well
as their lower-order effects. A question that often arises when presenting the results of
statistical interactions is how to probe the nature of the interactions. Researchers often
explore interactions at the mean and +/- 1 standard deviation, or by picking a specific point
of interest (Hayes & Matthes, 2009). These approaches, however, are arbitrary. The Johnson-
Neyman technique is an empirical alternative that can be used to obtain values of the
moderator variable (e.g., symptom severity) at which the focal predictor (i.e., treatment)
transitions from statistically significant predictor of outcomes (p<0.05) to not (£>0.05).
While it is not possible to find a Johnson-Neyman significance region across three different
statistical tests (i.e., for the three treatments) in a three-way interactions, we used the
Johnson-Neyman technique, with the “jtools’ package , to explore values of severity at
which the treatment contrast may no longer be significant in chronic and non-chronic
depression.

We presented the predicted effects of treatment (vs. placebo) at different levels of severity
for chronic vs. non-chronic depression, along with their 95% confidence intervals (CIs).
Then, we selected the values suggested by the Johnson-Neyman technique to explore
treatment differences at specific cut-offs. We calculate standardized mean differences
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(SMDs) at the severity value suggested by the Johnson-Neyman technique, for chronic vs.
non-chronic depression. Additionally, we wanted to rule out the possibility that our results
were confounded by age (e.g., older adolescents have more time to be depressed) or
baseline-functioning. Thus, we also explored the interactions between severity and age
(which could confound duration) as well as between duration and baseline-functioning
(which could confound severity) and which was measured with the Children’s Global
Assessment of Functioning (Shaffer et al., 1983).

At the beginning of treatment, the baseline RADS score was 79.20 (SD=13.87). The average
depressive episode lasted 71.59 weeks (SD=82.35, Me=40, IQR=20-100); 45% of
adolescents had been depressed for a year or more. At the end of treatment, the mean RADS
score was 62.31 (SD=15.50). Combination treatment was superior to placebos (B=-8.69,
SE=2.04, t=—-4.27, p<0.001) as were MEDs (B=-4.92, SE=2.03, t=-2.43, p=0.02) but CBT
was not (B=0.86, SE=2.02, t=0.43, p=0.67). Participants with a chronic course (M=79.26,
SD=14.40) did not report higher baseline symptoms than those with a non-chronic course
(M=79.15, SD=13.46, 1(406.64)=-0.08, p=0.93). Across the treatment groups, higher
baseline severity predictor poorer end of treatment outcomes (r,43=0.45, 95% CI=0.37-0.52,
p<0.001) but chronic status did not (r43=0.03, 95% Cl= -0.06-0.13, p=0.47).

Placebo condition

To illustrate the relations between chronicity and baseline severity in relation to end-of-
treatment outcomes, we show in Figure 1 the relationship between these variables in the
placebo condition. There was an interaction between severity and chronicity in the placebo
condition, suggesting that the more severe and chronic depression was, the worse outcomes
patients had (B=0.34, SE=0.12, 95% CI=0.11-0.58, #{108)=2.89, p=0.005). When
considering the effects of severity on outcomes, baseline severity was a stronger predictor of
outcomes in chronic depression, predicting poorer outcomes (r4;=0.68, 95% CI1=0.48-0.81,
p<0.001), than in non-chronic depression (r57=0.37, 95% C1=0.15-0.56, p=0.002). Taken
together, these data suggest that absent of treatment (i.e., in the placebo condition) the
effects of severity and chronicity are multiplicative.

Treatments vs. placebo

There was an interaction between severity and chronicity in predicting end-of-treatment
outcomes in combination treatment (B=-0.52, SE=0.25, t(423)=-2.03, p=0.04) and CBT
(B=-0.45, SE=0.20, t(423)=-2.28, p=0.03) but the interaction between severity, chronicity,
and MED was smaller and not statistically significant (B=-0.34, SE=0.24, t(423)=-1.47,
p=0.14). We illustrate these effects in Figure 2, which plots the predicted effects of the
treatments (relative to placebo), across the ranges of severity for chronic and non-chronic
depression. Based on the Johnson-Neyman regions of significance in COMB (vs. PBO), we
explored treatment contrasts between chronic and non-chronic depression according to
baseline RADS scores of 70 (“minimal”) and 88 (*“severe”), values which are also close to
the interquartile range.
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Chronic depression.—The effects of CBT did not appear to vary across the spectrum of
severity being relatively indistinguishable from placebo for patients with milder symptoms
(B=0.71, SE=2.36, t=0.30, p=0.77, SMD=-0.05, 95% CI=-0.32-0.21) as well as more
severe ones (B=-0.23, SE=2.67, t =—0.09, p=0.93, SMD=0.02, 95% CI=-0.25-0.28).
However, the effects of COMB (vs. PBO) on chronic depression appeared to vary
substantially by severity. They were much more pronounced in severe depression (B=
-12.28, SE=3.55, t=-3.46, p<0.001, SMD=0.92, 95% CI=0.62-1.20) than for milder
symptoms (B=-6.04, SE= 3.02, t=-2.00, p=0.046, SMD=0.44, 95% CI=0.17-0.71).

Non-chronic depression.—The pattern of treatment by severity interactions differed
across the treatments. For CBT, there was an effect of severity such that the treatment was
indistinguishable from placebo at milder levels (B=-0.65, SE=2.82, t=-.23, p =0.82,
SMD=0.05, 95% CI=-0.22-0.31) but actually appeared iatrogenic at severe levels in non-
chronic depression (B=6.59, SE=2.65, t=2.49, p=0.01, SMD=-0.48, 95% CI=-0.75—-0.20).
In combination treatment, there was no effect of severity with the treatment producing
medium-to-large effects in severe depression (B=-9.01, SE=2.55, t=—3.53, p<0.001,
SMD=0.44, 95% CI=0.17-0.71) and milder symptoms (B=-5.94, SE= 3.17, t=-1.88,
p=0.06, SMD=0.67, 95% CIl=0.39-0.94).

Sensitivity analyses

To explore whether the severity by chronicity by treatment condition interaction was
accounted for by age, we added an interaction term of severity by age by treatments, and the
lower order terms, as well as an interaction of baseline-functioning by duration by
treatments, as well as the lower order terms. There was no interaction between age, severity,
and treatment conditions in predicting outcomes (ps>0.64). The interactions between
severity, chronicity, and CBT (B=-0.37, SE=0.20, t(407)=-1.83, p=0.07) as well as COMB
(B=-0.44, SE=0.26, t(407)= -1.69, p=0.09) crossed the p<0.05 threshold but were similar in
magnitude to what we reported previously. Interestingly, in this model, we also found
evidence for interactions between baseline-functioning, chronicity, and CBT (B=-0.62,
SE=0.34, t(407)=-1.82, p=0.07) and COMB (B=-0.98, SE=0.43, t(407)=-2.30, p=0.02).
Because we did not hypothesize that this relationship existed, and the model contained nine
three-way interactions as well as their lower-order effects, we did not explore it further.
Additionally, to explore whether there were other variables that differed by the interaction
between severity and chronicity, we regressed a number of variables on depression severity,
chronicity, and their interaction. These variables included various measures of treatment
expectancy, baseline anxiety, suicidality, psychosocial stress, trauma history, and 1Q. The
interaction between severity and chronicity did not predict any of these baseline variables
(ps>0.12), suggesting that they are unlikely to confound the observed interaction between
severity, chronicity, and treatment.

Discussion

As other studies (Driessen et al., 2016; Hollon et al., 2014; Nelson et al., 2013), we found a
significant interaction between depression severity and duration in predicting outcomes, this
time with combination therapy or CBT vs. placebo, in adolescents. These findings did not
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appear to be accounted for by age or baseline-functioning, nor were the combinations of
severity and chronicity predictive of other potential confounds. In the placebo condition of
TADS, severity and chronicity interacted as one would expect such that outcomes were
worse the more chronic and severe depression became. This is consistent with clinical
intuition that a more prolonged and severe course of illness should predict negative
outcomes as well as prior observations regarding the prognostic value of severity and
chronicity (Lorenzo-Luaces, 2015). Consequently, the largest treatment-control difference,
that between COMB and PBO, was observed in patients with chronic-severe depression.

We also found different treatment effects at the intersections of the chronicity and severity
continua. The general pattern of findings reported in the trial was that COMB was superior
to MEDs, which were superior to CBT and PBO, the latter two groups being comparable in
outcomes. Two patient subgroups appear to be an exception to this pattern of findings. First,
in non-chronic depression, CBT actually appeared iatrogenic at high levels of depression
severity. Even though this finding might seem odd, it is not surprising given CBT’s overall
effect on the TADS study (March et al., 2004; TADS Team, 2003, 2005). In fact, our finding
might help explain the original findings on why CBT produced lower response rates than
expected in TADS (i.e., CBT performed very poorly in this patient subgroup). No such effect
was seen in COMB, suggesting that the addition of medication to CBT helps potentiate its
effects in subgroups that are at high risk of non-response or deterioration. In chronic
depression, the only effective treatment at the lower end of severity (i.e., more “dysthymic”
depression) was COMB, CBT, MEDs, and PBO were indistinguishable from each other.
Although COMB wias still the superior treatment in chronic non-severe depression, in this
patient subgroup combination treatment had the lowest effects. As severity increases, the
value of receiving COMB, but not CBT, also increases suggesting the MEDs and CBT may
have a synergistic effect in chronic depression (Cuijpers et al., 2010).

Strengths and limitations

Several limitations of the study should be considered before interpreting the results. First,
the TADS study was not powered to detect a three-way interaction. Thus, it remains possible
that in a larger sample we would observe somewhat different relations. The three-way
interaction between antidepressants (vs. placebo), symptom severity, and duration was not
statistically significant at p < .05 but appeared similar in direction and magnitude to the
interaction in the other conditions and may have been significant in a larger sample.
Similarly, the slope of the effect of CBT across levels of severity seemed significant in
chronic depression, though the confidence intervals crossed zero, which would suggest no
effect. Larger samples may reveal an effect of CBT (vs. a control) for adolescents with
chronic depression.

Despite issues with power, this study is large by depression treatment standards (Barth et al.,
2016). Another feature of the study is noteworthy: the patients were all adolescents and most
(86%) were in their first episode of depression. It could be the case that this pattern of results
applies only to first-episode, early onset depressions. In addition to exploring variability in
severity and duration as predictors of treatment response, future research should explore
prior episodes and age of onset, both of which are etiologically-relevant variables. TADS is
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unique as a depression treatment study in that it is one of the few studies containing CBT,
MED:s, their combination, and neither (i.e., a placebo). Nonetheless, CBT did not
outperform PBO, which has not been a consistent finding in adolescent depression research.
Some authors have opined that the CBT delivered in TADS was too restrictive and
prescriptive (see Hollon, Garber, & Shelton, 2005), limiting efficacy. Finally, it should be
noted that the current study is also limited by the exclusion criteria which prohibited patients
with substance use disorders and psychosis from entering the trial. These exclusions are
common exclusions across studies of different treatments for depression (Lorenzo-Luaces,
Johns, & Keefe, 2018a; Lorenzo-Luaces, Zimmerman, & Cuijpers, 2018b). Another
common exclusion criterion that was used in this trial was for patients with even milder
symptoms than we explored here. It is possible that with more variability in the sample’s
severity scores, the interaction effects we reported would be more dramatic.

Implications

The most interesting patterns in the data come from the contrast of the treatment conditions
in non-chronic but severe depression as well as the treatment in non-severe but chronic
depression. In chronic non-severe depression, CBT and MEDs did not separate from placebo
and COMB had its smallest effect. This observation is consistent with prior studies that
suggest combination treatment is superior to CBT and MEDs in dysthymia (i.e., chronic
non-severe depression), with a more pronounced difference between COMB and
psychotherapy (Cuijpers et al., 2010). Interestingly, in individuals with high severity non-
chronic depression, CBT actually appeared iatrogenic. This is inconsistent with the findings
by Hollon et al. (2014), who reported large effects of COMB vs. MEDs in severe non-
chronic depression. It is difficult to reconcile their findings with ours because, by design, all
patients in the Hollon et al. study who were non-chronic had recurrent depression.

It is possible that episodes of brief but severe depression in youth represent failures of
emotion regulation. We explored variables that could be potential confounders of our results
and failed to find a variable that accounted for the observed effect (e.g., stages of change,
treatment expectancy). However, we did not have access to any variable measuring severe
emotion dysregulation. Fournier et al. (2009) found that patients with predominant
symptoms of “Cluster B” personality disorders had the poorest outcomes in CBT (e.g., 14%
response), though these patients experienced relatively good outcomes with MEDs (67%
response). This is consistent with Linehan’s (1993) assertion that “traditional” CBT is
ineffective for individuals with severe emotion dysregulation. Our findings suggest that the
addition of medication in this patient subgroup may thus be necessary. Additionally, it is
also possible that this subgroup of patients with non-chronic severe depression is highly
sensitive to the quality of treatment, hence the large treatment effects across studies
(Driessen et al., 2016; Hollon et al., 2014)

The interaction between severity, chronicity, and MEDs was not significant at p<0.05.
Nonetheless, we observed that the largest effects of the medications were seen in patients
with chronic and severe depression (SMD=0.46, 95% CI1=0.19-0.73) with the smallest
effects seen for chronic but non-severe depression (SMD = 0.01, 95% CI —0.25 — 0.27). This
mimics the findings by Nelson et al. (2013) and suggests an interactive effect of severity and
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chronicity in predicting positive treatment outcomes in MEDs, though these authors
explored a very high threshold of chronicity (i.e., 10 years). In chronic and severe
depression, the synergistic effects of adding CBT and MEDs appeared evident.

Our overall pattern of results adds to the literature suggesting that severity and chronicity
interact to predict outcomes, especially contrasts between treatments that differ in potency
(e.g., combination therapy vs. a monotherapy). These findings support the argument by
Klein (2008) that depression severity and course are important determinants of outcomes in
the treatment of depression and that a two-dimensional system may be more sensible than
the current diagnostic approach. Perhaps most interestingly, at certain extremes of the
severity by chronicity spectrum (e.g., chronic but mild depression, severe but non-chronic
depression), different treatment patterns emerged. One could speculate about whether these
extremes (i.e., more dysthymic-like depression vs. severe but non-chronic depression)
represent entirely different illnesses, a notion that existed in ancient writing on depression
(Shorter, 2007). Because the literature on depression chronicity and severity is mired by
issues of restriction of range (Lorenzo-Luaces, 2018; Lorenzo-Luaces et al., 2018a), it is
difficult to draw solid conclusions about the relationship between these variables and
outcomes. In terms of treatment recommendations, however, several things appears clear.
The superiority of combination treatment is especially marked in chronic and severe
depression. Chronic but milder forms (e.g. dysthymia) appear the most difficult to treat,
though here combination treatment has an advantage. In severe but non-chronic depression,
the treatment differences are extreme with CBT singly appearing to be iatrogenic and
combination treatment outperforming CBT, MEDs, and PBO.

Data from the TADS study suggest that, in adolescent depression, combination treatment
appears to be the most effective treatment. Prior (see Hollon et al., 2005) and subsequent
studies (Davey et al., 2019) have been more optimistic regarding the efficacy of CBT for
adolescent depression. Our findings may be taken to suggest that the poor performance of
CBT in TADS may have been driven by very negative outcomes in acute but non-severe
depression. Overall, our findings suggest that severity and duration are two variables that can
be used to guide treatment decisions in adolescent depression. Future research should
explore whether specific symptoms dimensions account for this pattern of findings
(Khazanov et al., 2020; McMakin et al., 2012).
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Figure 1. Estimated end of treatment (i.e., week 12) Reynolds Adolescent Depression Scale
(RADS) for adolescents by baseline RADS severity for chronic and non-chronic depression

Note. Dark lines indicated predicted slope. Bands around the slope indicate 95% confidence
intervals (Cls)
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Figure 2. Predicted effects of cognitive-behavioral therapy (CBT) and combination of CBT and
fluoxetine, vs. placebo, by chronicity and severity

Note. Figure indicates the effects of treatment vs. placebo, by severity, in non-chronic and
chronic depression. Y-axis plots predicted difference between treatment conditions and the
placebo conditions. Lower scores are better and indicate greater differences in end of
treatment depression scores on the Reynolds Adolescent Depression Scale (RADS), favoring
the active treatments. Bands indicate 95% confidence interval. The horizontal line indicates
an effect of 0. When Cls cross zero, it indicates the treatment is no different than placebo at
that level of severity.
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Table 1.

Demographic characteristics of adolescents in the Treatment for Adolescent Depression Study (TADS; n=
439) with missing or imputed data

Unimputed Imputed
M SD % miss M o] SMD
RADS
Baseline 79.18  13.94 11.0%  79.28 14.44 -0.01
Mid-treatment 66.31 15.28 26.0%  66.82 16.72 -0.03
End of treatment 62.32 1554 20.0% 6210 16.54 0.01
Age 14.61 1.54 0.0% 14.61 1.54 0.00
Functioning (CGAS) 49.65 7.29 3.0% 49.64 7.37 0.00
Suicidality (SIQ) 23.81 21.46 6.0% 23.68  21.95 0.01
Treatment expectations (TEA) ~ 2.37 0.64 9.0% 2.37 0.67 0.01
Action stage (SOC) 13.64 2.38 7.0% 13.65 2.47 0.00
Maternal BDI 12.71 9.29 11.0%  12.63 9.83 0.01
Somatic anxiety (MASC) 6.25 3.86 3.0% 6.25 3.90 0.00
Life stress (PLES) 3.73 3.46 10.0% 3.69 3.63 0.01
Vocabulary 1Q (WISC) 10.61 2.45 4.0% 10.61 2.50 0.00
Sleep problems (CDRS) 3.71 1.52 0.0% 3.71 1.52 0.00
Sleep problems (RADS) 2.95 1.05 3.9% 2.95 1.07 0.00
Iiness or disability (HON 6) 2.10 1.00 1.0% 2.10 1.00 0.00
Social relations (HON 10) 0.34 0.47 1.0% 0.34 0.47 0.00
n % % miss n % %diff
Female (vs. Male) 239  54.44% 0.0% 239  54.44%  0.00%
White (vs. non-White) 355  80.87% 0.0% 355  80.87%  0.00%
Parents live together (yes/no) 250  56.95% 0.2% 250 56.95%  0.00%
Serious trauma (yes/no) 122 27.79% 0.0% 122 27.79%  0.00%
Anxiety co-morbidity (yes/no) 113  25.74%  10.9% 113 25.74%  0.00%
Income 3.2%
0 -$19,000 236 53.76% 244 5558% -1.82%
$20,000 — $39, 999 101 23.01% 103 23.46% -0.46%
$40,000 and over 88  20.05% 92  20.96% -0.91%

Note. M = mean, SD = standard deviation, % miss = percentage of missing data, SMD = standardized mean difference between imputed and
unimputed data, % diff = absolute difference in percentage between imputed and unimputed data, Reynolds Adolescent Depression Scale (RADS),
Children’s Depression Rating Scale (CDRS), Children’s Global Assessment Scale (CGAS), Suicidal Ideation Questionnaire (SIQ), Average
Treatment Expectancy across CBT, ADM, and COMBO, Stages of Change (SOC), Beck Depression Inventory-11 (BDI), Mulitdimensional Anxiety
Scale for Children (MASC), Pediatric Life Events Screen (PLES), Health of Nations Scale (HON)
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