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Abstract
Objective: Internet-delivered psychotherapies show promise for adolescent major depression (MDD), but little is known 
about which baseline characteristics predict improvement or moderate differential effects between internet-delivered 
cognitive-behavioral therapy (ICBT) and psychodynamic therapy (IPDT). This study examined pretreatment predictors 
and moderators of symptom change in a randomized trial comparing the treatments.
Method: This secondary analysis used data from a non-inferiority trial (n = 272) in which adolescents with MDD received 
10 weeks of guided ICBT or IPDT. Mixed-effects models tested predictors and moderators of change in self-rated 
depression. Anxiety symptoms, length of depressive episode, emotion regulation, personality disorder severity, 
attachment, self-compassion, suicidal ideation, and baseline depression were examined as predictors and moderators.
Results: Higher self-compassion predicted steeper improvement across treatments, as the only significant predictor. 
Comorbid anxiety moderated outcome where higher anxiety was associated with significantly greater improvement in 
IPDT relative to ICBT, with no difference at average levels. At the lowest levels of anxiety, ICBT showed significantly 
better outcomes. No other significant moderators emerged.
Conclusions: Findings suggest that baseline variables may influence the rate of improvement in internet-delivered therapy for 
adolescent MDD, as well as help guide treatment selection. Replication is needed to establish the clinical utility of these variables.

Keywords: Internet-delivered therapy; predictors and moderators; adolescent depression; psychodynamic therapy; 
cognitive behavior therapy

Clinical or methodological significance of this article Self-compassion emerged as the only significant predictor of 
overall improvement in internet-delivered treatments for adolescent MDD. The only significant moderator was comorbid 
anxiety, which predicted better outcomes in internet-delivered psychodynamic therapy than in internet-delivered 
cognitive-behavioral therapy, while very low levels of anxiety were related to better outcomes in ICBT. These findings 
offer preliminary guidance for treatment selection but require replication before routine clinical use.
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Adolescent major depressive disorder (MDD) is one 
of the leading causes of disability and disease burden 
among young people (Reiner et al., 2019) with an 
estimated lifetime prevalence of 19% (Shorey et al., 
2022). Adolescent MDD frequently co-occurs with 
other symptoms such as externalizing and opposi
tional behavior (Herman et al., 2007), and research 
has found that comorbid disorders are common, par
ticularly anxiety disorder and conduct disorder 
(Angold et al., 1999). Research also underlines the 
long-term effects of adolescent MDD, with negative 
consequences such as an increased risk of adult 
depression, anxiety disorders, long-term unemploy
ment, substance abuse, lower educational attain
ment, unintended parenthood/pregnancy, physical 
health issues, and lower social functioning, extending 
into adulthood (Alaie et al., 2019; Clayborne, 2019; 
Copeland et al., 2021; Johnson et al., 2018).

Psychotherapy is an effective treatment for adoles
cent depression, with average effect sizes ranging 
from g = 0.36–0.49 depending on control conditions 
according to a recent meta-analysis (Eckshtain et al., 
2020). Although not included in the meta-analysis, 
psychodynamic therapy (PDT) also shows promising 
results, with results comparable to CBT and family 
therapy (Goodyer et al., 2017; Trowell et al., 2007).

Psychological treatment can be delivered in many 
formats. Recently, internet-delivered therapy has 
been developed and tested for adolescent MDD 
(e.g., Mechler, Lindqvist, Philips, et al., 2024; 
Topooco et al., 2018, 2019). Internet-delivered 
interventions help overcome barriers to treatment, 
such as stigma and limited access to care (Andersson 
et al., 2019; Gulliver et al., 2010). While ICBT has 
been widely used, IPDT has recently emerged as a 
viable alternative for both adults (e.g., Johansson 
et al., 2012; Mechler, Lindqvist, Magnusson, et al., 
2024), and young people (Mechler, Lindqvist, 
Philips, et al., 2024). Lindqvist et al. (2020) found 
IPDT to be effective for adolescent depression, 
with large effects also on secondary outcomes such 
as emotion regulation and anxiety. A later trial 
found IPDT to be non-inferior to ICBT, with both 
treatments yielding substantial improvements and 
similar response and remission rates compared to 
each other (Mechler et al., 2022). However, a signifi
cant proportion of patients still did not achieve clini
cally meaningful improvement, which is in line with 
previous research indicating that despite the efficacy 
of psychotherapy, only about 39% of youth achieve 
treatment response (Cuijpers et al., 2021).

To improve treatment effects and thus pave the way 
for evidence-based treatment selection, a better under
standing of factors that may influence the impact of 
different internet-delivered treatments is required. 
One way of furthering our understanding of what is 

associated with improvement over time is investigating 
baseline predictors and moderators. Predictors are 
defined as baseline variables associated with change 
over time regardless of treatment allocation. Modera
tors, on the other hand, are defined as baseline vari
ables associated with different outcomes depending 
on treatment condition (Kraemer et al., 2002). 
When psychotherapies yield similar overall outcomes, 
moderators of efficacy are of clinical importance since 
they could help identify meaningful differences in how 
treatments work for specific groups of patients, 
enabling more personalized and effective care.

A recent scoping review of RCTs on adolescent 
depression reported that baseline depression severity, 
suicidal ideation, family dysfunction, hopelessness, 
functional impairment, comorbid anxiety, longer 
episode duration, and overall psychopathology were 
significant predictors in multiple studies, all associ
ated with higher symptom levels at treatment end
points. Age also predicted outcomes, though 
inconsistently. As moderators, sex/gender favored 
females in active treatments versus controls, and 
higher baseline severity predicted greater benefit 
from medication and CBT compared to monothera
pies or placebo, and from computerized CBT versus 
TAU (Courtney et al., 2022).

Kunas et al. (2021) conducted a meta-analysis to 
investigate predictors of outcome in CBT for 
depressed or anxious adolescents. They found that 
CBT appears to be less effective for youth with 
severe depressive symptoms at baseline, compared 
to those with lower symptom levels. Interestingly, 
when only looking at studies investigating CBT, 
comorbid anxiety did not seem to affect the results. 
In contrast, Karyotaki et al. (2015), in an individual 
patient data (IPD) meta-analysis on adult depression, 
found that comorbid anxiety symptoms increased the 
risk of dropout in unguided, digitally delivered inter
ventions, most of which were CBT-based. A recent 
trial on adults with depression found that high 
scores on the Anxiety Sensitivity Index (ASI; Reiss 
et al., 1986) were found to predict superior outcome 
in PDT compared to CBT, and low scores on the 
ASI were found to be associated with the reverse 
pattern of outcome (Cohen et al., 2020). Baseline 
severity has also been studied in adult IPD meta-ana
lyses, showing that more severe depression at intake is 
linked to greater likelihood of remission after guided 
online interventions (Karyotaki et al., 2018).

In adults, personality functioning and traits have 
been found to predict psychotherapy outcomes. A 
recent meta-analysis reported that higher scores on 
neuroticism predicted poorer results, while higher 
scores on extraversion, agreeableness, conscientious
ness, and openness were associated with better out
comes (Bucher et al., 2019). Levels of personality 

2 J. Mechler et al.



functioning (LPF) have also been found to be associ
ated with therapy outcomes, where lower LPF is 
associated with poorer outcomes (Bierling et al., 
2024; Koelen et al., 2012). In adolescents with bor
derline personality disorder, lower LPF were linked 
to lower expectations of treatment benefit, which in 
turn were associated with worse outcomes (Bäumer 
et al., 2022). Dimensional models of personality dis
order have also been found to better predict improve
ment in psychiatric symptoms among adolescent 
inpatients compared to the categorical diagnosis 
(Sharp et al., 2024).

Attachment security predicts better psychotherapy 
outcomes in adults. Furthermore, participants with 
greater attachment insecurity have shown better out
comes in therapies focused on interpersonal relation
ships (Levy et al., 2018). Similar results appear in 
young adults, where lower pretreatment fearful 
attachment has been found related to higher remis
sion rates after interpersonal therapy for depression 
(Constantino et al., 2013). In adolescents, pretreat
ment attachment has been linked to therapeutic pro
cesses such as session attendance, alliance, and 
engagement (Ibrahim et al., 2018; Jewell et al., 
2023; Stefini et al., 2013), and may also influence 
treatment outcome (Gunlicks-Stoessel et al., 2019; 
Jewell et al., 2023). However, the association 
appears less consistent in adolescents than in adults.

Although not extensively researched, a prior study 
on IPDT found that patients with more difficulties in 
emotion regulation at baseline improved more 
rapidly over time in IPDT (Mechler, Lindqvist, Falk
enström, et al., 2020) compared to those with less 
difficulties. This has also been found in depressed 
adults treated with CBT (Siegle et al., 2006).

Another construct of growing theoretical and clini
cal interest in contemporary psychotherapy is that of 
self-compassion. Self-compassion is a multifaceted 
concept that involves treating oneself with kindness 
rather than harsh self-criticism during times of 
struggle, viewing one’s struggles as part of shared 
human experience, and holding difficult emotions 
in mindful awareness rather than being consumed 
by them (Neff, 2003). Meta-analytic research indi
cates that self-compassion is negatively associated 
with psychological distress in adolescents, suggesting 
that low levels may play a role in the onset or mainten
ance of emotional difficulties such as anxiety and/or 
depression (Marsh et al., 2018). Within-person 
increases in self-compassion have been found to 
predict subsequent symptom improvement in both 
psychodynamic therapy for mixed problems (Galili- 
Weinstock et al., 2018), and trauma-focused cogni
tive-behavioral therapy for PTSD (Hoffart et al., 
2015). Although existing evidence supports the 
association between self-compassion and depressive 

symptomatology as well as the therapeutic process 
across different treatment modalities, to our knowl
edge no studies exist on self-compassion acting as a 
predictor of rate of change in psychotherapy.

The present study addresses two key objectives. First, 
we aimed to test eight specific hypotheses about poten
tial predictors and moderators of treatment outcome, all 
based on prior research. Second, we conducted explora
tory analyses, testing potential predictors/moderators of 
internet-delivered therapy outcome in adolescent 
depression. These exploratory analyses aimed to gener
ate new hypotheses for future research.

The following baseline variables were pre-specified 
as possible predictors and moderators in the research 
protocol (Mechler, Lindqvist, Carlbring, et al., 2020): 
Attachment security, self-compassion, and severity of 
personality disorder. The following predictors were 
added to the present paper, based on the existing litera
ture as cited in the introduction: length of depressive 
episode, depression severity, suicidal ideation, comor
bid anxiety, and emotion regulation. All predictor vari
ables were also tested as potential moderators. The 
following hypotheses were formulated:

Predictor Analyses

Hypothesis 1-2: Higher baseline attachment security 
and difficulties in emotion regulation were expected 
to predict better outcomes over time across both 
treatment modalities.
Hypotheses 3–6: Greater depression severity, sever
ity of personality disorder, longer duration of the 
depressive episode, and higher observer-rated 
suicidal ideation were hypothesized to be associated 
with poorer outcomes over time.

Exploratory Predictor Analyses: comorbid anxiety 
and self-compassion were examined as potential pre
dictors of treatment outcome. No specific directional 
hypotheses were formulated for these variables.

Moderator Analyses

Two specific moderator hypotheses were formulated. 

Hypothesis 7: Higher levels of comorbid anxiety 
were hypothesized to be associated with better out
comes in IPDT, whereas lower levels of anxiety 
would be associated with better outcomes in ICBT.

Hypothesis 8: Attachment security was expected to 
moderate treatment effects, with larger effects in 
IPDT among individuals with relatively lower 
attachment security.

The remaining variables were examined in 
exploratory moderator analyses with no specific 
directional hypotheses.
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Method

This study is based on data from a previously reported 
randomized non-inferiority trial comparing IPDT and 
ICBT for adolescent depression (see Mechler et al., 
2022 for details). The trial was conducted at Stock
holm University in collaboration with Linköping Uni
versity, Sweden. The primary outcome measure was 
the Quick Inventory of Depressive Symptomatology 
Self-Rated Adolescent version (QIDS-A17-SR; Bern
stein et al., 2010). Participants were randomly 
assigned to IPDT or ICBT (1:1) using permuted 
block randomization, conducted by two independent 
researchers using random.org after completion of all 
baseline measures. The study was approved by the 
Swedish Ethical Review Authority (reference 
number 2019-03023). It was pre-registered at 
ISRCTN (ISRCTN12552584) and a study protocol 
was published before study recruitment had com
menced (Mechler, Lindqvist, Carlbring, et al., 2020).

Participants

All participants were assessed with the Mini Inter
national Neuropsychiatric Interview 7.0 (MINI 7.0; 
Sheehan et al., 1998). Participants were eligible if 
they: (1) had a primary DSM-5 diagnosis of adoles
cent MDD according to the MINI 7.0 and scored 
≥ 9 on the QIDS-A17-SR; (2) were 15–19 years 
old; (3) could read and write Swedish without an 
interpreter; (4) had internet access via smartphone, 
tablet, or computer; and (5) had a stable psychotro
pic medication dosage for at least 4 weeks before 
baseline. Concurrent psychological treatment was 
not allowed.

Exclusion criteria were: (1) a prior diagnosis of 
autism spectrum disorder or meeting criteria for 
any psychotic disorder, bipolar disorder, antisocial 
personality disorder, or any other condition primary 
to the MDD; (2) severe suicidal ideation at intake; 

(3) alcohol or substance abuse; or (4) current 
psychological treatment. Recruitment was nation
wide in Sweden through social media advertisements 
and contacts with schools, youth associations, social 
workers, and health-care providers.

Participants were 272 adolescents (83% identified as 
female), aged 15–19 years (m = 17.32, SD = 1.27), 
with a primary diagnosis of adolescent MDD according 
to DSM-5. Table I presents further demographic data 
on the sample, divided over the two treatment groups.

Interventions

Interventions consisted of eight self-help modules 
delivered over a total of 10 weeks. Treatment 
materials and all communications were delivered 
through a secure online platform (Vlaescu et al., 
2016). Treatments were guided by individual thera
pists who sent feedback on completed exercises 
and/or messages within 24 h on weekdays. Both 
treatments were augmented with 30 min of weekly 
synchronous text chat sessions.

The ICBT in the present study is based on prin
ciples and techniques such as psychoeducation, be
havioral activation, cognitive restructuring, affect 
regulation, anxiety management, and relapse preven
tion. The IPDT protocol focuses on unconscious 
conflicts of mixed emotions that create and perpetu
ate depressive reactions. The treatment also covers 
emotional avoidance (i.e., defenses) and anxiety 
regulation. Both treatments have been thoroughly 
described elsewhere (Mechler, Lindqvist, Philips, 
et al., 2024; Topooco, 2018).

Measures

Outcome. QIDS-A17-SR covers all symptoms of 
adolescent depression (including the irritability cri
terion), and has been found to be moderately corre
lated (r = .63 − .68) with the gold standard observer- 
rated instrument Children’s Depression Rating 
Scale-Revised (Bernstein et al., 2010; Haley et al., 
2023). Research also suggests that it can be digitally 
delivered without loss of psychometric properties 
(Zhen et al., 2020). In the present study, QIDS- 
A17-SR achieved a mean α of .80 across all weeks of 
treatment, which is considered good reliability 
(George & Mallery, 2020). The weekly measures 
had a completion rate of 78% across all time-points 
and both treatments, whilst the completion rate of 
the post-treatment assessment was 96%.

Predictor and moderator variables. All predic
tor/moderator variables were assessed prior to ran
domization. Attachment security was measured 

Table I. Psychiatric diagnoses at baseline.

Diagnosis, n (%) ICBT IPDT

Major depressive disorder, recurrent 93 (68) 101 (74)
Persistent depressive disorder (≥ 1 year) 47 (35) 58 (43)
Panic disorder 21 (15) 13 (10)
Agoraphobia 18 (13) 11 (8)
Social anxiety disorder 48 (35) 32 (24)
Generalized anxiety disorder 35 (26) 35 (26)
Posttraumatic stress disorder 11 (8) 16 (12)
Obsessive compulsive disorder 7 (5) 6 (4)
Bulimia Nervosa 4 (3) 6 (4)
Binge eating disorder 2 (2) 5 (4)
Nonsuicidal Self-Injury, current 18 (13) 18 (13)
Nonsuicidal Self-Injury, past 33 (24) 42 (31)
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through the use of Experience in Close Relation
ships-Relationships Structure (ECR-RS; Feddern 
Donbaek & Elklit, 2014). The instrument consists 
of 9 items, rated 1–7, from strongly disagree to 
strongly agree. In the present trial, the global 
version of ECR-RS was used (Fraley, 2014; Sarling 
et al., 2021). Rather than assessing the two dimen
sions of attachment anxiety and avoidance separ
ately, a composite global attachment security score 
was derived by combining scores from both dimen
sions. Higher values on the combined measure 
reflected more insecure attachment across relation
ships. The instrument showed acceptable reliability 
at baseline (α = .71).

Comorbid anxiety was measured by the General
ized Anxiety Disorder 7-item scale (GAD-7), a 
brief self-report instrument with seven items scored 
from 0 to 3 (Spitzer et al., 2006). The GAD-7 
showed acceptable internal consistency (α = .74) in 
the present sample.

Severity of personality disorder was measured by 
using the total score of the Personality Inventory 
for DSM short form (PID-5-BF; Krueger et al., 
2013). The PID-5-BF is a 25-item self-report ques
tionnaire designed to assess maladaptive personality 
traits as operationalized in the DSM-5 Alternative 
Model for Personality Disorders. Items are rated on 
a scale of 0–3. While the PID-5-BF was developed 
to assess pathological trait domains, research indi
cates that it is also useful for evaluating personality 
disorder severity (Zimmermann et al., 2020). When 
analyzing the total score of the instrument, it was 
found to be of acceptable reliability (α = .78).

Self-compassion was measured with the Self-com
passion Scale Short Form (SCS-SF; Cunha et al., 
2016; Raes et al., 2011). The instrument consists 
of 12 items, rated 1–5, covering four aspects of self- 
compassion that can be summarized into a total 
score. In the present study, only the total score was 
used, and the instrument showed acceptable 
reliability (α = 0.72).

Emotion regulation was measured by the Emotion 
Regulation Skills Questionnaire (ERSQ-27; Grant 
et al., 2018). The ERSQ-27 consists of 27 items 
rated on a scale of 0–4 and measures nine aspects 
of emotion regulation skills, whilst also presenting a 
global score assessing general emotion regulation. 
Only the total score was used in the present study, 
with good reliability (α = 0.88).

Depression length was analyzed as a categorical 
variable, based on a single item asked during the 
diagnostic interview at study intake. All participants 
fulfilling the diagnosis of major depressive disorder 
according to the diagnostic interview were also 
asked an additional question: “During this episode, 
have you experienced persistent feelings of 

depression or low mood lasting longer than one 
year, without any extended periods during which 
you felt significantly better?” Depression length was 
coded as a binary variable, with persistent depressive 
disorder (≥ 1 year) as the reference category.

Suicidal ideation was measured through the semi- 
structured interview Columbia Suicide Severity 
Rating Scale (C-SSRS). Only the part assessing 
suicidal ideation during the last month was used for 
the present study. The suicidal ideation scale assesses 
the presence and severity of suicidal thoughts, 
ranging from passive ideation (e.g., a wish to be 
dead) to active ideation with intent and a specific 
plan. In total, five items are coded 0/1 (correspond
ing to no or yes respectively). The total score of the 
instrument (0–5) reflects the highest level of ideation 
endorsed during the interview. Participants expres
sing actual intent and/or having formulated a plan 
were excluded from the trial, meaning that only 
scores from 0–3 were available for the present 
study. Since the subscale uses an ordinal/hierarchical 
structure, calculating internal consistency is not 
appropriate (Posner et al., 2011). 

Deviations from Study Protocol

The clinical trial also encompassed another personal
ity measure: Operationalized Psychodynamic Diag
nosis-Structure Questionnaire Short form (OPD- 
SQS; Ehrenthal et al., 2015), focusing on personality 
structure/levels of personality functioning. Recent 
findings, not available at the time of writing the 
study protocol, suggest that the OPD-SQS and the 
PID-5 converge to a large extent when used as self- 
reports and capture a strong common latent person
ality disorder severity dimension (Zimmermann 
et al., 2020). This was confirmed in the present 
sample (r = .63). Including both measures was, 
therefore, considered redundant and possibly associ
ated with loss of power. We selected the PID-5-BF as 
it aligns with the DSM-5 alternative model for per
sonality disorders, facilitating comparison with 
studies using this framework.

Statistical Analyses

All continuous predictors/moderators were grand 
mean centered. Mixed effects modeling was used to 
examine the effects of potential predictors and mod
erators on self-reported symptoms of depression 
(QIDS-A17-SR) measured weekly during treatment 
as well as once post-treatment. The baseline QIDS- 
A17-SR was added as a covariate to the model to 
adjust for individual differences in the outcome 
measure at treatment entry, improving precision 
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and reducing bias in estimating effects of the predic
tors. All randomized participants were included in 
the analyses (i.e., full intent-to-treat analyses). 
Models further included random effects for intercept 
and slope, which were allowed to covary. Thereby, 
models took individual variation in trajectories and 
entry levels of symptoms into account. Missing data 
was addressed using restricted maximum likelihood 
estimation, which enables all available data to be 
included. Mixed effects models have been found to 
handle missing data appropriately, assuming that 
data is missing at random (Enders, 2011). Following 
Hedeker and Gibbons (2006), we simplified the 
models by including only a single time trend. To 
account for possible non-linear time trends, we 
assessed model fit using logarithmic and square 
root transformations of time. A linear time trend pro
vided the best fit (AIC reductions > 2; Burnham & 
Anderson, 2004) and was thus used.

Predictor analyses included all predictors entered 
simultaneously, as main effects and in interaction 
with time.

QIDS − A17 − SRit=b0+b1Timet+b2Predictor1it+ . . .

+ b9Predictor8it+b10Predictor1it ×Timet+ . . .

+ b17Predictor8it × Timet+u0i+u1i+eit 

In this equation, QIDS-A17-SRit is the outcome value for 
patient i at time t. b0 is the fixed intercept whilst b1 rep
resents the fixed effect of the time-variable. b2–b9 are the 
fixed effects of each predictor (including the baseline 
value of QIDS-A17-SR), whilst b10–b17 represents the 
interactions between each predictor and time. u0i rep
resents random intercepts and u1i represents random 
slopes, and eit is the residual term.

In the moderator analysis, the same principles were 
adhered to, with the treatment group interacting with 
time and the individual predictors.

QIDS − A17 − SRit=b0+b1Timet+b2Moderator1it+ . . .+

b9Moderator8it+b10Treatmenti+b11Moderator1it×Timet

+ . . .+ b18Moderator8it× Timet+b19Treatmenti ×Timet+

b20Moderator1it× Treatmenti+ . . .+b27Moderator8it×

Treatmenti+b28Moderator1it×Timet×Treatmenti
+ . . .+b35Moderator8it×Timet×Treatmenti+u0i+u1i+eit 

In this equation, QIDS-A17-SRit is the outcome value for 
patient i at time t. b0 is the fixed intercept whilst b1 rep
resents the fixed effect of the time-variable. b2–b9 rep
resents the fixed effects of the moderators, whilst b10 is 
the fixed effect of treatment (ICBT vs IPDT). b11–b18 rep
resents the interactions between the moderators and time, 
b19 is the interaction between treatment and time, and 
b20–b27 are the interactions between the moderators and 
treatment. The test for moderation is represented in 

b28–b35, with the three-way interactions between treat
ment, moderators and time. u0i represents random inter
cepts and u1i represents random slopes, and eit is the 
residual term.

For significant predictors, we assessed the effect of 
time at different values of the predictor. For signifi
cant moderators, we computed the separate slopes 
for the respective treatments, as well as the slope 
difference between treatments, at different values of 
the moderator, to determine regions of significance, 
in accordance with recommendations for the testing 
of interactions in linear growth models (Curran 
et al., 2006). A significance level of 5% was used 
for all analyses. To quantify the variance explained, 
we calculated marginal and conditional R² 
(Johnson, 2014; Nakagawa & Schielzeth, 2013). 
The marginal R² reflects the variance explained by 
the fixed effects alone, whereas the conditional R² 
reflects the variance explained by the fixed and 
random effects together.

Results

Potential multicollinearity was assessed through the 
Variance Inflation Factor (VIF). There was no indi
cation of excessive multicollinearity (all VIF values 
≤ 1.59). See Table II for descriptive statistics.

Predictors of Treatment Effect on Youth 
Self-reported Depressive Symptoms

Participants with higher levels of self-compassion had 
a somewhat steeper trajectory of change (estimate =  
0.012, p = 0.048). The fixed effects accounted for 
33% of the variance (marginal R² = 0.327), and the 
full model accounted for 82% (conditional R² =  
0.815). Table III presents the estimates of all predic
tors. See Appendix, Table 1, for detailed results. 
Figure 1 illustrates the estimated prepost change on 
different grand mean-centered baseline levels of the 
SCS-SF, with 95% CI.

Moderators of Treatment Effect on Youth 
Self-reported Depressive Symptoms

Comorbid anxiety was the only statistically signifi
cant moderator (p = 0.01). The fixed effects 
accounted for 35% of the variance (marginal R² =  
0.349), and the full model accounted for 82% (con
ditional R² = 0.819). Estimates for all three-way- 
interactions are presented in Table IV. See detailed 
results with all parameters from the model in Appen
dix, Table 2. For IPDT, improvement in depression 
scores increases with higher pretreatment scores at 
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GAD-7. For very low anxiety, the confidence interval 
for the change in outcome in IPDT crosses zero, 
whilst the effects of ICBT seem less affected by pre
treatment anxiety, with just a small decrease in effect 
with higher baseline anxiety scores.

Following this, differences in slopes between the 
treatments increased with higher pretreatment 
GAD-7 scores, and for all values exceeding 1 point 
(0.24 SD) above the sample mean, IPDT was signifi
cantly superior to ICBT. For baseline values 10 
points or more below the sample mean, ICBT was 
significantly superior to IPDT. This suggests that, 
for participants with baseline anxiety scores slightly 
above the mean, IPDT is related to significantly 
larger effects, whilst for participants with very low 
baseline anxiety, ICBT displays larger effects of 
treatment. In the current sample, 1 point above the 
sample mean corresponds to an uncentered baseline 
GAD-7 score of 12.62. A total of 42.28% of partici
pants (n = 115) scored at or above this level. Corre
spondingly, 10 points below the sample mean 
corresponds to an uncentered baseline GAD-7 
score of 1.62. A total of 0.74% of participants (n =  
2) scored at or below this level in the present 
sample. Figure 2 depicts estimated pre-post 
changes in QIDS-A17-SR within each treatment 
group conditional on baseline (grand-mean cen
tered) GAD-7, together with 95% CI for the esti
mated change. Figure 3 depicts the conditional 
difference in time slopes between treatments across 
the same baseline GAD-7 values, with 95% CI for 
the estimated difference.

Discussion

The present study investigated potential predictors 
and moderators of outcome in ICBT and IPDT for 
adolescent depression, using data from a randomized 
controlled trial (Mechler et al., 2022). In total, most 
variables tested as predictors or moderators were not 

significantly associated with outcome, indicating that 
the present trial offers only modest evidence for pre
dictors of overall treatment response and moderators 
of differential efficacy between the two treatments. 
However, results point to the potential value of con
sidering individuals’ entry levels of self-compassion, 
which predicted the rate of change across the entire 
sample. Young people with higher levels of self-com
passion at baseline improved more rapidly compared 
to participants with relatively lower levels of self- 
compassion. To our knowledge, this is the first trial 
to assess the predictive power of self-compassion at 
the beginning of treatment.

The finding that baseline self-compassion pre
dicted symptom change across both ICBT and 
IPDT warrants further discussion. Although we 
have been unable to find any previous research on 
self-compassion as a predictor of rate of change, the 
results from the present trial resonate with research 
conducted by Blatt et al. (2010) on personality vul
nerability factors in depression. In their review, 
Blatt and colleagues summarized research demon
strating that self-critical perfectionism (i.e., a harsh, 
punitive stance adopted toward the self) predicted 
poorer outcomes across multiple short-term treat
ments (based on different treatment modalities, 
such as interpersonal and cognitive behavior 
therapy). This poorer response to treatment seemed 
to be associated with self-critical/perfectionistic 
patients’ reduced capacity to form a therapeutic 
alliance.

Self-compassion, as conceptualized by Neff 
(2003), represents a contrasting stance toward the 
self, characterized by self-kindness and mindful 
awareness of difficult and complex emotions. It 
seems plausible that self-compassion and self-critical 
perfectionism may act as polarities to one another, 
depicting how individuals relate to themselves when 
faced with hardship. Given that both constructs 
seem to predict outcome across different treatment 
modalities, they may reflect a general prognostic 

Table II. Descriptive statistics and correlations at baseline.

Variable Mean SD ECR-RS PID-5-BF GAD-7 ERSQ-27 SCS-SF QIDS-A17-SR C-SSRS

ECR-RS 10.82 1.79 1.00
PID-5-BF 33.24 9.33 0.46 1.00
GAD-7 11.62 4.20 0.17 0.29 1.00
ERSQ-27 1.66 0.53 −0.19 −0.22 −0.14 1.00
SCS-SF 24.76 6.02 −0.30 −0.28 −0.33 0.45 1.00
QIDS-A17-SR 15.57 3.38 0.37 0.48 0.42 −0.29 −0.27 1.00
C-SSRS 0.65 0.98 0.09 0.08 0.11 0.02 −0.05 0.19 1.00

Notes: ECR-RS = Experiences in Close Relationships Relationships Structures Global Version, Attachment Security; PID-5-BF =  
Personality Inventory for DSM-5—Brief Form; GAD-7 = Generalized Anxiety Disorder 7-item scale; ERSQ-27 = Emotion Regulation 
Skills Questionnaire–27; SCS-SF = Self-Compassion Scale—Short Form; QIDS-A17-SR = Quick Inventory of Depressive 
Symptomatology—Adolescent version, Self-Report; C-SSRS = Columbia–Suicide Severity Rating Scale.
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factor. Patients higher in self-compassion may be 
better equipped to tolerate focused, short-term 
therapeutic work and maintain a positive working 
alliance even in the context of the inevitable chal
lenges that therapy will entail. Given that earlier 
process-outcome research based on the original clini
cal trial found that within-person changes in alliance 
predicted outcome in both IPDT and ICBT, it is 
possible that baseline levels of self-compassion influ
enced alliance formation (Lindqvist et al., 2023). 
This should be investigated in further studies.

Regarding the duration of depressive episodes, 
results from the present trial are in contrast with 
earlier findings (Courtney et al., 2022; Kessler 
et al., 2017). While earlier studies have found that 
longer episode duration predicts worse outcomes, 
we found no support for that. It should be mentioned 
that slope estimates still indicate a slower rate of 

change for participants with longer depressive 
episode duration, but this difference was nonsignifi
cant (p = 0.11).

The present study found no evidence that initial 
depression severity influenced the trajectory of 
change. Courtney et al. (2022) found that entry 
levels of depressive symptomatology predicted 
worse outcome at treatment termination (i.e., 
higher entry scores predict higher endpoint scores). 
In the present study, this was also the case, but it 
was unrelated to rate of change. This suggests that 
internet-delivered treatments could be a viable 
option even for patients with relatively more severe 
symptoms of depression at the start of treatment. 
This is further supported by a large individual 
patient data meta-analysis on deterioration in 
ICBT, which found that higher baseline severity 
was actually associated with lower odds of a patient’s 

Table III. Results from mixed effects models examining effects of predictors on change over time.

Fixed effect of predictor in interaction with time Estimate SE z p Min95 Max95

QIDS-A17-SR −0.004 0.011 −0.318 0.751 −0.026 0.019
GAD-7 −0.011 0.008 −1.367 0.171 −0.027 0.005
Attachment security 0.009 0.019 0.466 0.641 −0.029 0.047
SCS-SF −0.012∗ 0.006 −1.978 0.048 −0.024 −0.000
Episode length1 −0.101 0.063 −1.600 0.110 −0.225 0.023
ERSQ-27 −0.013 0.066 −0.204 0.838 −0.142 0.115
PID-5-BF −0.005 0.004 −1.162 0.245 −0.012 0.003
Suicidal ideation −0.029 0.031 −0.932 0.351 −0.090 0.032

1Reference category Episode length >1year. 
Note: QIDS-A17-SR = Quick Inventory of Depressive Symptomatology—Adolescent version, Self-Report; GAD-7 = Generalized Anxiety 
Disorder 7-item scale; SCS-SF = Self-Compassion Scale—Short Form; ERSQ-27 = Emotion Regulation Skills Questionnaire–27; PID-5- 
BF = Personality Inventory for DSM-5—Brief Form.

Figure 1. Different estimated pre-post change-scores depending on baseline value on SCS-SF. Note: All other predictors in the model were 
grand mean centered (continuous variables) or dummy coded (categorical variables). Gray areas represent 95% CI.
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symptoms worsening (Rozental et al., 2017). 
Additionally, in contrast to earlier studies (Courtney 
et al., 2022), there was no indication that suicidal 
ideation affected the rate of change. However, it is 
important to note that patients who expressed 
actual plans or intentions to commit suicide were 
excluded from the present trial. This limited the 
range of the instrument, and it is possible that 
excluding the most severe cases diminished the like
lihood of finding an association.

Neither the severity of personality disorder, 
attachment security, nor emotion regulation skills 
predicted the rate of change. Particularly, the non- 
significant effect of emotion regulation skills seems 
puzzling, given that earlier research on IPDT 
found that levels of dysregulated emotions predicted 
rate of change in depression (Mechler, Lindqvist, 
Falkenström, et al., 2020). Similar findings have 
also been observed in depressed adults receiving 
CBT (Siegle et al., 2006). It should be noted that 
Mechler, Lindqvist, Carlbring, et al. (2020) used a 
measure focusing on dysregulated emotions, and 
that the present study utilized a measure focusing 
on skills and competencies within the realm of 
emotion regulation. The two measures seem to be 
moderately negatively correlated, r = −.54 (Smit, 
2023). Although this indicates a considerable 
amount of shared variance, the measures also 
capture diverse and separate facets of emotion regu
lation. This might explain the different findings in 
the present study compared to earlier ones. It 
should also be noted that Mechler, Lindqvist, Falk
enström, et al. (2020), due to statistical power, 
tested emotion regulation as a predictor in a single 
model; this might also explain why emotion regu
lation was no longer found to predict the rate of 
change in the present study, where a wide range of 
measures were entered into the same model.

Regarding severity of personality disorder sympto
matology, the results differ from what has been found 

in adults and adolescents, where an association 
between outcome and severity of personality dis
orders has been found (Bierling et al., 2024; 
Koelen et al., 2012; Sharp et al., 2024). Results 
from the present study suggest that patients with rela
tively higher levels of personality problems should 
not be excluded as candidates for internet-delivered 
therapy. At the same time, participants were 
screened for suicidality, and those with significant 
risk were excluded. Individuals with antisocial per
sonality disorder or substance use disorders were 
also excluded. This may have led to the exclusion 
of individuals with more severe personality disorder 
symptoms. When interpreting the results regarding 
severity of personality disorder and emotion regu
lation, this should be taken into account.

In terms of moderators, participants with higher 
entry levels of anxiety had larger improvements in 
IPDT. This was in line with our hypothesis. For par
ticipants slightly over the sample mean on baseline 
anxiety, IPDT was superior to ICBT. Our other 
hypothesis regarding baseline anxiety, that patients 
in ICBT would fare better in the context of lower 
levels of anxiety, was also corroborated by the 
results, but only for participants approaching no 
anxiety symptoms at baseline. For these participants, 
ICBT was significantly superior to IPDT, and the 
estimated change for IPDT had an upper CI interval 
crossing zero, suggesting that IPDT may not be 
effective for these patients. However, as this was 
only a very few observations at the end of the distri
bution, these results need to be interpreted carefully. 
Our results resemble what has been found regarding 
the moderating effect of anxiety sensitivity (measured 
with the ASI) in adults suffering from depression 
(Cohen et al., 2020). Prior research has also found 
that the ASI and the GAD-7 are moderately corre
lated (Mohammadkhani et al., 2016). The reason 
for IPDT’s relative advantage in the context of 
comorbid anxiety may be that anxiety is an integral 

Table IV. Results from mixed effects models examining moderated treatment effects on change over time.

Fixed effects of moderator in interaction with time and group1 B SE z p Min95 Max95

QIDS-A17-SR 0.021 0.023 0.922 0.356 −0.024 0.066
GAD-7 −0.043∗∗ 0.017 −2.585 0.010 −0.075 −0.010
Attachment security 0.009 0.039 0.225 0.822 −0.068 0.086
SCS-SF −0.000 0.012 −0.040 0.968 −0.024 0.023
Episode length2 0.094 0.128 0.734 0.463 −0.157 0.345
ERSQ-27 0.109 0.132 0.825 0.409 −0.150 0.369
PID-5 0.009 0.008 1.127 0.260 −0.007 0.024
Suicidal ideation −0.012 0.063 −0.186 0.852 −0.135 0.111

1Reference category ICBT 2Reference category episode length >1year. 
Note: QIDS-A17-SR = Quick Inventory of Depressive Symptomatology—Adolescent version, Self-Report; GAD-7 = Generalized Anxiety 
Disorder 7-item scale; SCS-SF = Self-Compassion Scale—Short Form; ERSQ-27 = Emotion Regulation Skills Questionnaire–27; PID-5- 
BF = Personality Inventory for DSM-5—Brief Form.
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part of the underlying model of affect-focused PDT. 
Based on Malan’s (1979) triangle of conflict, the 
model stipulates that unconscious affects trigger 
anxiety, leading to maladaptive defenses, eventually 
rendering the patient depressed. Increasing self- 
observing capacity and thus regulating excessive 
anxiety is a core part of the treatment (Mechler, 
Lindqvist, Philips, et al., 2024). As has previously 
been pointed out, psychodynamic treatments are 
transdiagnostic in origin (Leichsenring & Salzer, 
2014). Anxiety management and affect recognition 

were also part of the ICBT treatment, but this was 
mainly presented in the later modules and not part 
of the core treatment to the same extent (Topooco 
et al., 2019). Our finding on comorbid anxiety mod
erating outcome contrasts with a large IPD meta- 
analysis, which found that anxiety did not moderate 
outcome between guided internet-delivered inter
ventions and control groups for adults (Karyotaki 
et al., 2018). This discrepancy may be due to our 
focus on adolescents and/or our comparison of two 
active therapies (IPDT vs. ICBT) rather than a 

Figure 2. Different estimated trajectories of change depending on baseline value on GAD-7 in the respective treatment groups. Note: All 
other predictors in the model were grand mean centered (continuous variables) or dummy coded (categorical variables). Gray areas rep
resent 95% CI.

Figure 3. Estimated group differences in slopes at different baseline values on GAD-7. Note: All other predictors in the model were grand 
mean centered (continuous variables) or dummy coded (categorical variables). Gray areas represent 95% CI. Dashed red lines represent 
regions of significance.
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comparison to a control group. Furthermore, our 
results suggest that the role of anxiety might be 
complex: while it predicts dropout in self-guided set
tings (Karyotaki et al., 2015), our findings indicate 
that in a guided trial, it could potentially be a useful 
clinical marker for optimizing treatment selection.

The present study did not replicate the finding that 
attachment insecurity predicts better outcomes in 
treatments focusing on interpersonal relationships 
(Levy et al., 2018), such as IPDT. This could 
mean that there is no such effect in IPDT, but it 
could also be due to how attachment was assessed. 
In the present study, we used self-rated attachment 
with the ECR-RS, whilst studies in Levy et al. 
(2018) used a variety of observer-rated and self- 
rated measures. For instance, Roisman et al. 
(2007) report that the correlation between self- 
reported attachment and observer-rated attachment 
assessed through the AAI was r = .09, indicating an 
almost non-existent overlap, begging the question 
of whether it is the same construct that is being 
measured.

The largely non-significant findings for predictors 
and moderators do not rule out meaningful differences 
in treatment suitability. Future studies should test 
theoretically derived variables. Such variables could 
potentially be identified once we learn more about 
the mechanisms of change in the respective treatments.

Strengths and Limitations

It should be mentioned that statistical power remains 
a potential caveat in the present trial. Although based 
on an RCT with a relatively large sample size, the 
present trial was powered for a non-inferiority test. 
This means that predictor and moderator analyses 
were not considered in the planning of the trial’s 
final sample size. Especially in the case of modera
tors, it is likely that statistical power played a role. 
Heo and Leon (2010) found that four times as 
many subjects were needed when using mixed 
effects models to detect a three-way interaction of 
the same magnitude as a two-way interaction.

The predominantly female sample (83%) may 
limit generalizability to male adolescents. However, 
this gender distribution is consistent with the 
broader literature on depression treatment trials, 
where men represent only 26% of participants on 
average (Knox et al., 2023). This underrepresenta
tion likely reflects both the higher prevalence of 
depression among females and potential barriers to 
male help-seeking and research participation. 
Future studies should aim to recruit more balanced 
samples to examine whether predictors and modera
tors of treatment outcome differ by gender.

In the present study potential predictors and mod
erators of rate of change were investigated. Future 
studies could also look at predictors and moderators 
of other clinically relevant phenomena, such as pre
mature termination of treatment.

It should be emphasized that the findings of this 
study need replication. Notably, self-compassion 
has not previously been examined as a predictor of 
treatment outcome in adolescent depression, 
meaning that results are to be viewed as preliminary. 
Similarly, the moderating effect of comorbid anxiety 
warrants further investigation. If replicated, comor
bid anxiety could potentially serve as a clinically 
useful variable for optimizing treatment selection in 
internet-delivered interventions for adolescent 
depression.

It could be considered a strength of the study that 
all predictors and moderators were tested simul
taneously in their respective models. This means 
that only the most robust predictors remained signifi
cant, decreasing the risk of type 1-errors.

Conclusion

While most hypotheses were not supported, this 
study suggests that self-compassion at the start of 
treatment may influence improvement rates in both 
IPDT and ICBT for adolescent depression. Further
more, results suggest that patients with higher initial 
levels of concurrent anxiety symptoms improve more 
in IPDT compared to ICBT, while patients with very 
low to non-existent levels of anxiety benefit more 
from ICBT. This adds to the knowledge regarding 
differential suitability for the treatments, paving the 
way for more individually tailored treatment 
choices, and more efficient treatments.
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