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EMPIRICAL PAPER
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ABSTRACT
Objective: Sudden gains (SGs) have often been found associated with better treatment outcome across different psychiatric
disorders. However, no studies have evaluated SGs in internet-based treatment targeting adolescent depression. Method:
The sample consisted of 66 adolescents diagnosed with major depressive disorder, attending psychodynamic internet-
based treatment. Effects of SGs were evaluated at posttreatment and 6-month follow-up. We also evaluated effects of large
intersession improvements (LIIs; sudden and relatively large gains, between sessions, without the stability criterion).
Effects of SGs and LIIs early in treatment were also investigated. Results: A total of 17 patients (25.75%) experienced an
SG. The effect of having an SG or early SG was non-significant after treatment (d= 0.48) and at follow-up (d = 0.66).
However, having an LII was related to better outcome after treatment (d= 0.97) and at follow-up (d= 0.76). Early LIIs
were associated with significantly better results at end of treatment (d= 0.72). Conclusions: The original criteria of SGs
might be overly conservative and thus miss important improvements in depression. Relatively large intersession gains,
regardless of stability, seem to be predictive of outcome.

Keywords: depression; process research; psychoanalytic/psychodynamic therapy

Clinical ormethodological significance of this article:The original sudden gain criteria might be overly conservative and
thus lead to important shifts in symptoms being overlooked. Clinicians should be aware that the road to recovery in adolescent
depression is often non-linear, rather it is in many cases characterized by relatively large intersession improvements. Some
patients might even deteriorate slightly before an actual gain. Patients experiencing large intersession improvements
during treatment exhibit significantly better outcomes compared to patients with no such improvements in an internet-
based psychodynamic treatment of adolescent depression.

Clinical trials registry: International Standard Randomised Controlled Trial Number (ISRCTN) 16206254; http://www.
isrctn.com/ISRCTN16206254.

Understanding processes of change in psychother-
apy is essential to further comprehend, develop, and
improve treatments. One of these processes is the
pattern of change over time. The trajectory of
change within the treatment of psychopathology is
highly individual. For some, it is a process of
gradual gains, but for others, the path is a process

of sudden and relatively large improvements
between consecutive sessions (Shalom & Aderka,
2020). These large and rapid changes have been
named sudden gains (SGs; Tang & DeRubeis,
1999). SGs may be related to critical events in
therapy as well as to outcome. Tang and DeRubeis
(1999) devised a list of criteria for what qualifies as
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an SG: (a) the reduction in symptoms must be large
in absolute terms, (b) it must be a reduction of at
least 25% compared to the symptom rating made
before the SG, and (c) the reduction must be stable
(e.g., the mean symptom level must be significantly
higher in the three sessions before the SG compared
to the mean of the three sessions that came after).
In their original paper, Tang and DeRubeis (1999)
found that SGs were both common (occurring in
more than half of all treatment responders) and that
they constituted a large proportion of all changes
(accounting for more than 50% of the treatment’s
total effect). SGs were also found to be robust, with
only a 17% reversal rate, and related to a more posi-
tive treatment outcome regarding both symptom
levels and recovery, as well as less relapse after treat-
ment (Tang & DeRubeis, 1999). If SGs are a critical
part of psychotherapy improvement, the concept is
highly relevant to research further, and there is a
need to investigate predictors and SG facilitators.
In recent years, research on SGs has increased dra-

matically. Meta-analytic results (Shalom & Aderka,
2020) indicate that SGs occur in between 14.3%
and 62.2% of patients in psychotherapy and that
they have a moderate positive effect on outcome at
end of treatment (Hedges’ g= 0.68) and follow-up
(Hedges’ g= 0.61). Earlier research implied that
SGs are particularly potent in CBT-based interven-
tions (Aderka et al., 2012), but the most recent
meta-analysis indicates a more general effect
(Shalom & Aderka, 2020). The between group
effect size of SGs vs. no SGs in CBT was medium
to large (Hedges’ g= 0.72), while the between
group effect size in non-CBT interventions was
medium (Hedges’ g= 0.57). SGs also predicted sec-
ondary outcome measures, albeit to a much smaller
extent (mean effect size g= 0.38). After correcting
for potential bias, the effect size was reduced to g=
0.32 but remained statistically significant. Thus,
SGs occur and seem to be associated with a range
of outcomes across different treatment modalities.
To date, there are only four studies that specifically

investigate SGs in psychodynamic psychotherapy
(PDT; Brockmeyer et al., 2019; Present et al.,
2007; Shalom et al., 2018; Tang et al., 2002), and
one study that examine change mechanisms related
to SGs (Andrusyna et al., 2006). Shalom et al.
(2018) found that SGs predicted symptom reduction
in a sample of 106 mixed-disorder participants
receiving PDT. Brockmeyer et al. (2019) found that
SGs in both CBT and PDT for anorexia were
related to better outcomes at post-treatment as well
as follow-up. Patients with SGs during the first
third of treatment exhibited better outcomes during
treatment and a trend of better outcomes during
follow-up than patients with SGs later in treatment.

Present et al. (2007) noted no relation between SGs
and outcomes in PDT for generalized anxiety dis-
order. Tang et al. (2002), reported that SGs were
almost as prevalent in PDT as in CBT when treating
depression. Although predictive of outcomes in both
treatments, SGs in CBT predicted outcome to a
higher degree, had a lower rate of symptom reversal,
and predicted outcomes six months after treatment,
which was not the case in PDT.
In general, most studies on SGs have been con-

ducted on adult samples, but according to analyses by
Shalom and Aderka (2020), effects of SGs do not
seem to differ between adults, children, and adoles-
cents. Gaynor et al. (2003) is to our knowledge the
only study investigating the importance of SGs in the
treatment of adolescent depression. They found that
individual CBT and nondirective supportive therapy
(NST) led to a higher frequency of SGs compared to
systemic behavioral family therapy (SBFT). In total,
39% of the partaking adolescents experienced SGs
(CBT: 50%; SBFT: 26%; NST: 39%). SGs were
related to better outcome on both self-reported and
observer-rated measures of depression at the end of
treatment. Interestingly, in participants not experien-
cing SGs, CBT led to superior outcome compared to
SBFT and NST. The authors suggest that this might
be due to processes unique to CBT driving positive
change in the group of patients not experiencing an SG.

SGs in Internet-Based Treatments

A common way to deliver psychological treatment is
to use modern information technology and the inter-
net. Today numerous trials support the efficacy of
internet-delivered treatment for a wide array of psy-
chiatric conditions (Andersson, 2016). Hedman
et al. (2014) found that SGs significantly predicted
outcome in a treatment study on health anxiety
using internet-based CBT. This was true both at
treatment termination and at six and twelve month
follow-ups. Patients exhibiting SGs were also signifi-
cantly less symptomatic, at post-treatment and at
follow-ups, compared to so-called gradual gainers.
Recently, these findings have been corroborated
and extended with longer follow-ups in patient popu-
lations suffering from body dysmorphic disorder
(Bjureberg et al., 2019) and obsessive compulsive
disorder (Hamdeh et al., 2019). To our knowledge,
no studies exist on SGs in internet-based treatments
targeting adolescent psychopathology.

Mechanisms of SGs

Numerous studies have investigated potential mech-
anisms of SGs. Tang and DeRubeis (1999) identified
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that changes in cognitions preceded SGs and therefore
proposed this as a mechanism of SGs in CBT. They
also proposed three stages: the preparation stage in
which the therapists use CBT techniques, leading to
the second stage where changes in cognition result in
a subsequent sudden gain in symptoms. Finally, in
stage three, this gain creates an upward spiral, preser-
ving changes made and laying the foundation for
further improvement, possibly through an interaction
between cognitive changes and a strengthened
working alliance leading to further cognitive changes
and symptomatic improvement. Later studies have
shown mixed results regarding cognitive changes and
SGs, where some have corroborated these findings
(Tang et al., 2005; Vincent & Norton, 2019), while
others have failed to do so (e.g., Kelly et al., 2005).
Abel et al. (2016) found that CBT-therapists’ case
conceptualization skills as well as patient hopefulness
were related to SGs in patients suffering from treat-
ment-resistant depression. Interestingly, one study
on SGs in PDT suggests there may be different mech-
anisms driving SGs depending on psychotherapy
method. Andrusyna et al. (2006) discovered that cog-
nitive changes were unrelated to SGs in PDT. Instead,
they found that the level of accuracy in therapist
interpretations during pre-gain sessions was signifi-
cantly related to whether patients experienced an SG
or not. They also found that the therapeutic alliance
was predictive of SGs on a trend level. These results
seem to imply that the mechanisms of SGs might
differ between different treatment modalities. The
role of the alliance in SGs has been further explored
in a recent study by Zilcha-Mano et al. (2019).
According to their results, SGs seem to lead to sub-
sequent strengthening of the alliance, which in turn
predict improvements in life satisfaction and psycho-
logical functioning. Thus, their findings imply that
the alliance may be of importance in sustaining the
effects of SGs over time. To our knowledge, no
studies exist examining mechanisms of SGs in inter-
net-based treatments.
SGs have also been investigated in placebo-con-

trolled pharmacological trials. These studies seem
to suggest that the frequency of SGs are similar
among patients receiving antidepressants and
placebo (e.g. Vittengl et al., 2005; Zilcha-Mano
et al., 2018). Gaynor et al. (2003) found no signifi-
cant difference between the number of SGs in CBT
or NST. These findings challenge the notion that
SGs are unique for psychotherapy and a result of
modality-specific psychotherapeutic techniques.
Gaynor et al. (2003) argue that, since consistent
mediators of SGs have been hard to establish, it is
unlikely that the lack of difference between different
treatment modalities stem from unique, treatment-
specific mechanisms.

The Role of Emotion Regulation

Research suggests that emotion dysregulation is
associated with both symptoms of anxiety and
depression in adolescents (Schäfer et al., 2017).
Results from Gonçalves et al. (2019) suggest that
emotion regulation deficits in early adolescence are
associated with depressive symptoms both cross-sec-
tionally and over time. It has also been found that
increasing the capacity of adaptive emotion regulation
acts as a mechanism of change across different psy-
chiatric disorders and through different treatment
modalities (Berking et al., 2019; Bjureberg et al.,
2018; Wirtz et al., 2014). An increased capacity for
affect regulation has also been described as a key
focus in affect-focused psychodynamic psychotherapy
(Frederickson et al., 2018) and furthermore seem to
work as a time-varying predictor of subsequent
changes in depression in the internet-based psychody-
namic treatment used in this study (Mechler et al.,
2020). A study of psychotherapy for women with
alcohol use disorder showed that women with low
confidence in their capacity to regulate emotions
without using alcohol were more inclined to experi-
ence SGs after sessions targeting emotion regulation
in relation to anxiety and depression (Holzhauer
et al., 2017). However, to our knowledge no studies
exist examining whether increases in the capacity for
emotion regulation drives sudden gains in psychother-
apy. As an enhanced capacity for emotion regulation
has been found mediating outcome in many different
treatment modalities and treatment formats we
wanted to explore if gains in emotion regulation
might precede SGs.

Different Definitions of SGs

The field of SGs has been criticized for suffering
from tautology, rather than constituting a thera-
peutic factor. For SGs to influence outcomes, one
would expect they lead to a higher improvement
rate after the gain. However, Koffmann (2019) did
not find a larger improvement after the gain. In con-
trast, he identified that better outcomes for patients
receiving an SG was accounted for largely by the
gain itself—essentially meaning that “patients that
have better outcomes have better outcomes.” This
has led to a discussion regarding whether SGs are
more important than other types of gains, such as
gradual gains or other gains not fulfilling all three
criteria by Tang and DeRubeis (1999). While
some studies have found SGs to be a better predictor
of outcome than so called gradual gains (Bjureberg
et al., 2019[; Hamdeh et al., 2019; Hedman et al.,
2014) the question about what the best definition
of an SG is remains, as research implies that
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studies adhering to the original criteria actually have
slightly smaller effects than studies using slightly
changed definitions (Shalom & Aderka, 2020).
In fact, discussions regarding SG criteria have been

present since the concept was introduced by Tang
and DeRubeis (1999). The first criterion “The gain
must be large in absolute terms” was initially
defined as an improvement on the Beck Depression
Inventory (BDI; Beck et al., 1961) of≥ 7 points.
Tang and DeRubeis (1999) themselves noted that
this criterion was a somewhat arbitrary cutoff score.
As such, the criterion has been problematic, since it
is instrument-dependent. Therefore, different strat-
egies have been employed to solve these problems.
Some researchers have defined criterion one using
reliable change index (Jacobson & Truax, 1991;
Stiles et al., 2003), while others have used validated
conversions between BDI and other measures (e.g.,
Hunnicutt-Ferguson et al., 2012). The second cri-
terion: “The gain must be large in relative terms” is
defined as a 25% drop in symptoms. This too has
been criticized for being “overly relative,” meaning
the sensitivity for 25% drops is largely dependent
on the scale. Hardy et al. (2005) noted that this cri-
terion assumes that symptom scales are on a ratio
level, while in fact they are, at best, at an interval
level. Furthermore, Tang et al. (2005) discovered
this criterion was of little contribution in identifying
gains, suggesting it could possibly be omitted.
However, Koffmann (2019) discovered that 25%
reductions in symptoms was the single criterion
most predictive of outcome.
The third criterion of stability originally requires

the mean score of the three pre-gain sessions to be
larger than the mean score of the three post-gain ses-
sions, shown with a two-sample t-test. This strict
definition prevents any SGs from being classified
during the first or last two sessions; therefore, it is
often modified by decreasing the number of measure-
ment points required (Stiles et al., 2003). Also, the
number of sessions chosen for the stability criterion
is arbitrary (Vittengl et al., 2015). Another critique
against the original third criterion is that by defi-
nition, it violates a fundamental assumption of the
two-sample t-test, since repeated measurements
made by the same individual almost always are corre-
lated. This has therefore been reworded into more
appropriate statistical terms by Andrusyna et al.
(2006) as follows: The mean difference between the
scores of the three sessions before the gain and the
three sessions after the gain must be at least 2.78
times greater than the pooled standard deviations of
these two sets of sessions. This modification,
however, is only in wording and not in the calcu-
lations, while other researchers have gone further
and modified criterion three as well as discussed its

usefulness. For example, Kelly et al. (2005) substi-
tuted this criterion with the requirement that SGs
be 50% larger than the standard deviation of the indi-
vidual’s scores across all sessions.
Koffmann (2019) assessed the predictive power of

different types of intersession improvements, finding
that 25% improvements (SG’s second criterion) pre-
dicted outcome to a higher degree than full SGs ful-
filling all three criteria. Using only criterion one,
Reliable Change Index (RCI), also predicted
outcome, but to a lower degree than both 25%
improvements and full SGs. Koffmann (2019) there-
fore argued that the empirical basis for including
stability in the definition might be lacking, as it
lowers SG’s predictive power and limits potentially
interesting symptomatic variability before and after
SGs.
The aim of the present study was to investigate the

presence and importance of SGs, with and without
the criterion of symptom stability, in affect-focused,
internet-based psychodynamic treatment for adoles-
cents suffering from depression (Lindqvist et al.,
2020). This research is important because existing
literature mostly focuses on adults (Shalom &
Aderka, 2020). To our knowledge, there are no
studies investigating SGs in internet-based psycho-
dynamic treatments, and this is only the second
study investigating SGs in the treatment of adoles-
cent depression (Gaynor et al., 2003). Given Koff-
mann’s (2019) findings, that including symptom
stability in the SG criteria lessened the predictive
power of intersession improvements, we also aimed
to compare the association between outcome and
SGs versus large intersession improvements (LIIs).
The latter is defined as improvements fulfilling cri-
teria one and two, as described by Tang and DeRu-
beis (1999), meaning large SGs between consecutive
sessions but without the stability criterion. Further,
we aim to examine whether significant pre-gain
changes in improved emotion regulation appears as
a mechanism of SGs.

Methods

Overview

The clinical trial was undertaken by Stockholm
University in collaboration with Linköping Univer-
sity. The ISRCTN (International Standard Ran-
domised Controlled Trial Number) registration
ID is 16206254. The trial was approved by the
Regional Ethics Board of Stockholm, Sweden
(number: 2018/2268-31/5). Participants submitted
written informed consent via the online treatment
platform and received the treatment at no cost. Par-
ental consent was not mandatory as this is not
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required by Swedish law from the age of 15.
However, all participants under the age of 18 were
required to give contact details to one legal
guardian.

Design

This study employed a within-group design with
repeated measurements in a sample of adolescents
suffering from major depression (N = 66) that
received treatment within a randomized controlled
trial (RCT) evaluating the efficacy of an internet-
based psychodynamic treatment (Lindqvist et al.,
2020). The control group was crossed over to treat-
ment after ten weeks in a control condition. The
present study contained all available participants
who entered treatment and contributed with data
for at least three timepoints, including both partici-
pants who immediately entered treatment and those
who entered treatment 10 weeks later. Assessments
were made before treatment (pre-treatment), weekly
during treatment, immediately after treatment
(post-treatment), and at six months post-treatment
follow-up. During treatment, the primary outcome
measure (Quick Inventory of Depressive Symptoma-
tology for Adolescents; QIDS-A17-SR; Bernstein
et al., 2010) and a process measure (Difficulties in
Emotion Regulation Scale; DERS-16; Bjureberg
et al., 2016) were administered weekly. Diagnostic
interviews (MINI v. 7.0; Sheehan et al., 1998) were
conducted pre-treatment by trained psychologist stu-
dents at the end of their clinical training or by experi-
enced clinical psychologists, in order to establish a
primary depression diagnosis. Overall main treat-
ment results have been published elsewhere (Lindq-
vist et al., 2020).

Participants

Recruitment was performed during January and Febru-
ary 2019. Adolescents were recruited through social
media, as well as via schools, youth centers, and
youth mental health care providers. To be included,
adolescents had to be 15–18 years old, fulfill diagnosis
of unipolar major depressive disorder according to
DSM-5 criteria as established by scoring≥ 10 points
on the QIDS-A17-SR (Bernstein et al., 2010), and
fulfill criteria for major depressive disorder according
to MINI 7.0 (Sheehan et al., 1998). Exclusion criteria
included prior suicide attempts and/or expressing sub-
stantial suicidality during intake, partaking in other
psychological treatments, psychotropic medication not
stable for at least three months, other primary diagno-
sis/diagnoses in need of other treatment, and current
fulfillment of any of the following diagnoses: any psy-
chotic disorder, bipolar I/II disorder, antisocial person-
ality disorder, autism-spectrum disorder, or any
substance use disorder. Participants demographics are
presented in Table I.

Instruments

The primary outcome measure was QIDS-A17-SR, a
reliable, self-rated measure of depressive symptoms
validated for both adults and adolescents (Bernstein
et al., 2010; Rush et al., 2003). The instrument’s
reliability has been reported in the main outcome
study (Lindqvist et al., 2020). Using available data
from all time points, an average Cronbach’s alpha
of α= .76 (range: .71–.85) was found, suggesting an
acceptable internal consistency. Assessments were
made via internet-delivered, self-rated forms
pre-treatment, weekly during treatment, and post-
treatment. Furthermore, all participants entering

Table I. Demographic data at baseline.

Demographics:
SG (n= 17) Non-SG (n= 49) LII (n= 34) Non-LII (n= 32)

n/M %/SD n/M %/SD n/M %/SD n/M %/SD

Female 14 82.4 41 83.7 29 85.3 26 81.3
Gender identity uncertain/other 1 5.9 2 4.1 2 5.9 1 3.1
Age 16.65 1.27 16.61 1.06 16.74 1.19 16.60 1.02
Major depressive disordera 17 100 49 100 34 100 32 100
Any anxiety disordera 12 70.6 27 55.1 22 64.7 17 53.1
PTSDa 2 11.8 2 4.1 4 11.8 0 0
Eating disorderab 0 0 3 6.1 1 2.9 2 6.3
QIDS-A17-SR pre-treatment 14.06 5.03 14.73 4.16 14.65 4.84 14.47 3.89
MADRS-S pre-treatment 23.59 9.91 26.61 6.53 25.21 8.18 26.50 6.96
GAD-7 pre-treatment 11.24 5.13 11.8 3.80 11.62 4.26 11.69 4.09

Note. QIDS-A17-SR =Quick inventory of depressive symptomatology adolescent self-rated version; MADRS-S =Montgomery Åsberg
Depression Rating Scale–self-rated; GAD-7 =Generalized Anxiety Disorder 7-item scale. No significant between-group differences on any of
the data at the baseline. aConfirmed by the MINI-International Neuropsychiatric Interview at baseline of the RCT. bBulimia nervosa/Binge-
eating disorder.
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treatment were assessed six months after treatment
termination.
The DERS-16 (Bjureberg et al., 2016) was used as

a process measure, administered weekly as well as
pre- and post-treatment. Lindqvist et al. (2020)
reported a good internal consistency (α= .89). Sec-
ondary outcome measures used in the present study
were the Generalized Anxiety Disorder 7-item scale
(GAD-7; Kroenke et al., 2010) and the Montgomery
Åsberg Depression Rating Scale self-rated version
(MADRS-S; Svanborg & Åsberg, 1994). Lindqvist
et al. (2020) found that both measures had acceptable
to good internal consistency (α= .76 and .83,
respectively). Both were administered pre- and
post-treatment. GAD-7 was also administered at
the six-month follow-up but was not used in the
present study. MADRS-S has recently been evalu-
ated for use within adolescent populations (Ntini
et al., 2020).

Intervention

The intervention consisted of eight self-help modules
delivered weekly over eight weeks on a secure online
platform (Vlaescu et al., 2016). Modules consisted of
texts, videos, and exercises, which participants sent to
their therapists for feedback. To reduce attrition and
increase motivation, the intervention also contained a
weekly 30-minute text chat session between therapist
and participant. Due to limited resources, only the
first group of patients (n = 34) received chat sessions.
The rest of the patients (n = 32) received the exact
same treatment but without additional synchronous
chat sessions.
The IPDT program was developed specifically for

this clinical trial (Lindqvist et al., 2020) and based
on similar principles as a treatment program targeting
adult populations suffering from depression and
anxiety (Johansson et al., 2013, 2017; Zwerenz
et al., 2017). The aim of IPDT is to decrease
emotional avoidance and increase awareness and
experience of emotions. The treatment program
emphasizes the link between experiential avoidance
(through defenses) and symptoms of depression and
anxiety. The final part of the program contains
material on how to understand pervasive maladaptive
relational patterns and communicate affects in close
relationships.

Therapists

Project therapists were clinical psychologists (n = 2)
or clinical psychology students in the last semesters
of their psychologist training (n = 9). All therapists
specialized in PDT during clinical training and thus

took courses in PDT theory and practice. Student
therapists received a one-day training session by the
treatment developers (JM and KL) and treated
most participants (n = 61). All therapists were super-
vised weekly in groups of 5–6 for 90 min by an experi-
enced psychotherapist specializing in experiential
dynamic psychotherapy.

Definition of SGs With or Without Symptom
Stability

SGs were calculated on the QIDS-A17-SR. For cri-
terion one, we used a cutoff of 4 points, in line with
previous research on SGs using the QIDS-SR16
(Hunnicutt-Ferguson et al., 2012), where this
cutoff was described as equivalent to the original
cutoff on the BDI-II. We also adhered to criterion
two, meaning that improvement from the pre-gain
session had to be 25% or more to warrant classifi-
cation as an SG. Criterion three stipulates that the
gain must represent a stable reduction in contrast to
symptom fluctuations. In calculating this criterion,
we adhered to a slightly modified version introduced
by Tang et al. (2002). We further adapted criterion
three according to the work of Stiles et al. (2003).
This means we calculated SGs also when there were
only two measure points available on one side of the
gain (either due to missing data or the SG appearing
early or late during treatment). When three measure
points existed, all were used. Reversal of an SG was
defined as an increase in symptoms corresponding
to≥ 50% of the gain occurring after the period of
post-gain stability (3 sessions). When calculating
LIIs, we adhered to the exact same criteria except
for criterion three, meaning that improvements had
to be ≥4 points on QIDS-A17-SR and reductions
had to be at least 25% of the pre-gain session.

Statistical Analysis

SGs and LIIs were calculated using R 3.5.0 (R Core
Team, 2019), and the R package suddengains
v. 0.2.1: An R package to identify SGs in longitudinal
data (Wiedemann et al., 2020). The same package
was used for extracting scores on DERS-16 around
the period of each gain.
Statistical analyses were conducted using SPSS

version 25 (IBM Corp., Armonk, NY). In line with
previous studies on SGs, missing data during the
treatment phase was not imputed, since that increases
the risk of overestimating SG frequency (Hedman
et al., 2014). Analyses were made using a linear
mixed effects model framework. Level-1 residuals
were assumed independent and identically distribu-
ted. At Level-2, random effects were assumed
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independent but with different variances. We also
tried an unstructured covariance structure for level
2, but as it led to a reduced model fit (increased
Akaike’s Information Criterion by 2 points), we
decided to retain the more parsimonious model.
Full Maximum Likelihood Estimation was used in
all analyses. Model building started with estimating
a basic time model, which included random inter-
cepts as well as fixed and random slopes for Time.
Time was coded 0 for pre-treatment, 1–8 for weekly
assessments during treatment, and 9 for the post-
treatment assessment point. To account for possible
non-linearity in the data, a quadratic term for Time
(Time×Time) and a cubic term
(Time×Time×Time) were also tested but later dis-
carded, as neither reached significance nor improved
model fit. SG/LII status (coded 0 for no and 1 for yes)
was entered both as a main effect (to test for possible
differences between the groups at pre-treatment
assessment), as well as in interaction with Time (to
test for group differences in change rates over time).
We also added group (with or without chat) as a
main effect and in interaction with Time to test if
group allocation might affect our results. As the inter-
action term (Group×Time) did not change our
results regarding SGs or LIIs this term was dropped
from the analysis. To further test for effects from
group allocation we compared the number of SGs/
LIIs experienced in the two groups by conducting
X2 tests.
Since the treatment period was short, a possible

risk was that SG or LII late in treatment would
account for outcome effects, since the risk of reversals
decrease later in treatment. Therefore, as a validation
of the constructs, we also assessed SGs and LIIs early
in treatment (up to session four). Effect sizes on all
multilevel analyses were calculated using observed
standard deviations at baseline (Feingold, 2009).
Analyses on primary outcome at six month follow-

up and secondary measures were conducted using

ANCOVA, controlling for pretreatment severity on
the respective measure. Missing data at post-treat-
ment (GAD-7, n = 8, 12.1%; MADRS-S, n = 9,
13.6%; QIDS-A17-SR, n = 4, 6.1%) were handled
through multiple imputation. A total of 50 imputed
datasets were created (e. g., Jakobsen et al., 2017).
To assess existence of significant changes in
emotion regulation between timepoints (e.g., pre-
gain sessions) preceding SGs or LIIs, we used a pair-
wise t-test on DERS-16 total scores.

Results

Table II presents observed values for QIDS-A17-SR
and DERS-16 across treatment.

Frequency of Sudden Gains

A total of 17 patients (25.75%) fulfilled all three cri-
teria for one SG each. Twelve of these occurred in the
first half of treatment, that is the treatment period’s
first four weeks. Nine of the early SGs occurred in
weeks 2 or 3. The mean SG was 5.18 points (SD =
1.29, range: 4–8) on the QIDS-A17-SR. Out of
these 17 patients, 8 (47.06%) had a reversal (≥50%
of the gain) before their treatment ended. Figure 1
describes the average QIDS-A17-SR score three ses-
sions before and after the SG. Group allocation (chat
or no chat) did not affect the frequency of experi-
enced SGs, X2 (1, n = 66) = .18, p= .68.

Frequency of Large Intersession
Improvements

When not adhering to criterion three (symptom stab-
ility), a total of 34 patients (51.52%) showed at least
one LII. Nine participants (13.64%) had multiple
LIIs, resulting in 45 occurrences in total. Out of the
34, 14 participants (41.18%) had a reversal (≥50%

Table II. Observed means, standard deviations, and number of observations for outcome and processes over the treatment period.

Measure
Week

0 1 2 3 4 5 6 7 8 9

QIDS-A17-SR
M 14.56 14.48 13.55 12.89 12.13 11.78 11.94 11.60 10.59 9.46
SD 4.37 3.76 4.6 4.52 4.14 4.20 4.31 4.60 5.02 4.98
n 66 66 65 57 55 55 50 55 46 59
DERS-16
M 55.45 55.14 55.14 53.18 51.33 50.02 48.40 45.73 44.82 41.02
SD 11.75 11.70 12.13 11.66 11.84 12.26 11.62 12.27 13.86 14.21
n 66 66 65 57 55 55 50 55 45 57

Note. QIDS-A17-SR =Quick inventory of depressive symptomatology adolescent self-rated version; DERS-16 =Difficulties in emotion
regulation scale brief version.
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of the intersession gain) before their treatment ended.
The mean LII was 5.76 points (SD = 2.13, range: 4–
16) on the QIDS-A17-SR. Figure 2 describes the
average QIDS-A17-SR score three sessions before
and after an LII. The average LII was preceded by
a significant worsening of symptoms between the
two weeks right before the LII occurred (mean diff
= 1.84; t(44) = 3.0504; p< .01). However, as shown
in Figure 2, the drop of symptoms far exceeds a
mere return from the worsening of symptoms.
Group allocation (chat or no chat) did not affect the
frequency of experienced LIIs, X2 (1, n = 66) = .96,
p= .33.

Association Between SGs, LIIs and Primary
Outcome

At post-treatment, mixed effects model analysis did
not show a significant effect regarding the interaction
effect of group (non-SG vs. SG) and time on QIDS-
A17-SR, (F(1,62) = 3.22, p= .08), indicating a non-
significant difference in improvements between

subjects with SGs and non-SGs. The between
group effect size was d = 0.48, 95% CI [−0.06, 1.02].
Regarding LIIs, a significant interaction effect of

group (LII vs. non-LII) and time on QIDS-A17-SR
(F(1,67) = 20.03, p< .001) was found, indicating
superior improvements in the LII group compared
to the non-LII group. The between group effect
size, comparing LIIs to non-LIIs was d= 0.97, 95%
CI [0.54, 1.50].
Early SGs (n = 12) showed no significant inter-

action effect of group (early SG vs. non-early SG)
and time on QIDS-A17-SR (F(1,61) = 1.28, p = .26).
The between group effect size was d = 0.35, 95%
CI [−0.27, 0.97].
Early LIIs (n = 22) showed a significant interaction

effect of group (early LII vs. non-early LII) and time
on QIDS-A17-SR (F(1,62) = 8.60, p= .01), indicating
superior improvements in the early LII group com-
pared to those who did not have an early LII. The
between group effect size was d = 0.72, 95% CI
[0.23, 1.21].

Difficulties in Emotion Regulation and SGs/
LIIs

There were no significant changes in emotion regu-
lation between the two weeks occurring right before
the SG or LII. This was true for both SGs (mean
diff =−1.71; t(16) =−0.85; p = .41) and LIIs (mean
diff = 0,8; t(44) = 0.55; p= .59). Figures 3 and 4
describe the average DERS-16 score of sessions
before and after an SG or an LII, respectively.

Associations Between SGs, LIIs, and
Secondary Outcome

There was no significant effect of SGs on MADRS-S
(F(2,63) = 0.925, p= .336) or on GAD-7 (F(2,63) =
0.473, p= .492). In contrast, there was a significant

Figure 2. Trajectory of change in depressive symptoms for patients
experiencing LIIs with 95% confidence intervals for all time points.

Figure 1. Trajectory of change in depressive symptoms for patients
experiencing SGs with 95% confidence intervals for all time points.

Figure 3. DERS-16 for patients experiencing SGs with 95% confi-
dence intervals for all time points.
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effect of LIIs on MADRS-S (F(2,63) = 5.626, p = .02,
d= 0.64, 95% CI [0.111, 1.173]). There was no sig-
nificant effect of LIIs on GAD-7 (F(2,63) = 2.93, p
= .09).

Association Between SGs, LIIs, and Follow-
up

There was no significant effect of SGs on the six
month follow-up on QIDS-A17-SR (F(2,63) = 3.24,
p= .07, d = 0.66, 95% CI [–0.06, 1.37]). In contrast,
there was a significant effect of LIIs on the six month
follow-up on QIDS-A17-SR (F(2,63) = 11.062, p
= .02, d= 0.76, 95% CI [0.109, 1.414]).

Discussion

The aim of the present study was to investigate the
presence and importance of SGs and LIIs in affect-
focused, internet-based psychodynamic psychother-
apy for adolescents suffering from depression. To
our knowledge, this is the first study investigating
SG occurrence in IPDT and only the second study
concerning SGs in treatment of adolescent
depression (Gaynor et al., 2003). Approximately
one quarter of all patients entering this treatment
experienced an SG. This is somewhat lower than
the frequency of 34.65% reported by Shalom and
Aderka (2020), but the treatment was also substan-
tially shorter than most treatments in that review.
The relatively large amount of significance tests con-
ducted in the present study could lead to spurious
findings as it increases the risk for type I error.
Given that the sample size was rather small, this
needs to be taken into account when interpreting
the results.
Patients experiencing SGs during treatment did

not present significantly superior outcome compared
to patients not experiencing SGs (p = .08). The lack

of statistical significance could be due to a relatively
small sample size, but all the same, results from the
present study failed to replicate earlier studies that
have found SGs being predictive of outcome.
Another explanation might be the relatively high
degree of symptom reversal (i.e. an increase in symp-
toms corresponding to≥ 50% of the gain occurring
after the period of post-gain stability). Compared to
earlier studies on SGs and psychodynamic psy-
chotherapy, SG frequency is somewhat lower in the
present study, but the reversal rate is similar.
Present et al. (2007) and Tang et al. (2002) reported
reversal rates of 40% and 46% respectively whilst the
reversal rate in the present study was 47%. Shalom
and Aderka (2020) found an average reversal rate of
31.49% (range: 7.7–100%), and the frequency of
symptom reversal was associated with smaller
effects of SGs on outcome. Thus, the reversal rates
in the present study may have reduced the impact
of the effect of SGs on outcome. However, Storch
et al. (2019), investigating SGs in CBT for obsessive
compulsive disorder among children and adoles-
cents, reported that reversals were frequent after
sudden gains, especially in the presence of
depression, but that reversals did not predict poor
prognosis. It should be noted that from a methodo-
logical perspective, the definition of what constitutes
a reversal is somewhat problematic. A 50% reversal of
gains might very well be below the threshold for
reliable change (depending on the size of the SG in
absolute scores). Thus, these fluctuations might
result from measurement error rather than actual
symptom reversals. Still, the fact that symptom rever-
sals were found to be a moderator in Shalom and
Aderka (2020) suggests they indeed do capture a
clinically relevant phenomenon. Further research
should investigate the role of reversals in the treat-
ment of children and adolescents, preferably with a
larger sample.
Gaynor et al. (2003) reported an average SG rate of

39% (and 50% in individual CBT), but to be
included participants had to have participated in at
least eight sessions. That is equivalent to the entire
length of treatment in the present study. Unlike the
results from the present study, Gaynor et al. (2003)
found SGs to be associated with superior outcome
at treatment termination. However, participants that
did not experience SGs fared better in CBT com-
pared to NST and SFBT. Contrary to the findings
of Tang and DeRubeis (1999), Gaynor et al. (2003)
found that outcome in CBT was robust also in the
absence of SGs. A speculation is that there were
LIIs in the CBT arm that were not captured by the
original SG criteria, and that they would have been
predictive of outcome. Further research is needed
to investigate whether this might be the case.

Figure 4. DERS-16 for patients experiencing LIIs with 95% confi-
dence intervals for all time points.
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Shalom and Aderka (2020) found that studies
adhering to the original criteria as stated by Tang
and DeRubeis (1999) were associated with smaller
effects than studies using altered criteria for identify-
ing SGs. The present study did not use the original
criteria but rather a slightly adapted version intro-
duced by Stiles et al. (2003), allowing for SGs to be
identified also when only two points of measure
were available before or after the gain. Using the orig-
inal criteria would have considerably reduced the
number of SGs, as the treatment length was only 8
sessions (rendering a total of 10 timepoints). Even
so, our results suggest that further changes to the cri-
teria might be meaningful. These findings are in line
with previous research from Koffmann (2019),
suggesting that removing the stability criterion leads
to better outcome predictions than using the original
SG definition. In the present study, LIIs seem to be a
better predictor of outcome both at post-treatment
and follow-up than SGs. Both early LIIs and LIIs
during the entire treatment were found to be signifi-
cantly related to better outcome at post-treatment
and at follow-up. This was also true, although with
a smaller effect-size, when using a secondary
depression measure (MADRS-S). The results imply
that large shifts in depressive symptoms might in
themselves be important predictors of long-term
change, regardless if the improvement is stable or
not during treatment. However, neither LIIs nor
SGs had a significant effect on comorbid anxiety as
measured by GAD-7.
Shalom et al. (2018) found that SGs were predicted

by symptomvariability. Results from the present study
could be used to further argue this point, at least
regarding LIIs. The deterioration preceding the LIIs
suggest a substantial symptom variability, where the
average patient deteriorate significantly just before
the actual gain. This is in line with Koffmann’s
(2019) arguing that the third SG criterion might
prevent us from noticing potentially interesting
symptom fluctuations before and after the gain.
Significant changes in emotion regulation did not

precede SGs or LIIs. This could be an indication
that there are other mechanisms behind both kinds
of large intersession changes, that were not investi-
gated in the current study. From a methodological
standpoint, both depression and emotion regulation
were measured weekly, and it is possible that causal
effects between the two were not captured in these
relatively wide time intervals. Hence, future studies
could investigate this with more frequent assess-
ments. The present study did not examine if the pres-
ence of certain treatment elements predicted SGs.
Whether certain elements exist within therapist and
patient interactions in IPDT that predict SGs or
LLIs is an area for future research.

When implementing treatments in an internet-
based format, there is always the question regarding
how comparable the treatment is to face-to-face treat-
ment and whether the treatment mechanisms are the
same. Furthermore, this treatment, spanning over 8
weeks, is considerably shorter than most other PDT
treatments and treatments in other studies investi-
gating the role of intersession improvements as pre-
dictors of outcome. This study is important as it
shows that SGs and LIIs occur in a short, internet-
based treatment as well, and that LIIs are predictive
of outcome.
Thus, results from this study are a few pieces in the

puzzle when it comes to understanding the process
and working mechanisms of IPDT for depressed ado-
lescents, informing future treatment guidelines as
well as further research. The ability to predict good
and poor outcomes, in order to adapt and enhance
treatments, is an ongoing quest in clinical psychol-
ogy. We know that it is difficult for therapists to
assess and predict treatment trajectories in their
patients, often over-estimating improvements
(Walfish et al., 2012) and failing to recognize non-
response (Hatfield et al., 2010). This has led to a
growing interest in feedback-informed treatment,
implementing systems for clinicians to monitor their
patient’s progress during treatment and making
informed treatment decisions. This study gives
support to the notion that monitoring patients’ trajec-
tories can help identify likely responders and non-
responders during treatment and thus might have
the potential to improve outcomes in IPDT for
depression in adolescents.
For clinicians, this study indicates that patients

showing large intersession improvements are more
likely to have favorable outcomes in IPDT, even if
the improvement is followed by a reversal. In that
sense, a score on a depression outcome instrument
is best interpreted in the context of earlier trajectory
in order to predict treatment response. A high score
being stable over several sessions might, according
to these results, be prognostically worse than a high
score being preceded by improvement, even if that
improvement is reversed or followed by symptom
fluctuations. Future research should try to identify
possible mechanisms driving LIIs in IPDT, in order
to further our understanding of working mechanisms
and make treatments more effective. This research
should preferably encompass both specific and
common factors to investigate whether there are
treatment-specific elements driving these changes or
rather generic, pan-theoretical elements such as alli-
ance. In a wider perspective, there is a need for
studies identifying treatment and patient factors pre-
dicting response and non-response in IPDT. This
way, clinicians can make more informed treatment
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decisions and adapt treatments according to patient
needs, and we may also be able to make more
informed decisions on treatment choice – furthering
our understanding of what works for whom.

Strengths and Limitations

One strength of this study was the use of weekly
assessments of both the outcome and process
measures, both validated for adolescents. However,
it is possible that more frequent measurements
could have captured causal effects not seen in this
study. Future studies could try implementing more
frequent measures, even though that may be more
demanding for participants. A related limitation is
the attrition on the weekly measures, meaning that
we may have underestimated the actual frequency
of SGs and LIIs. Overall, the study sample was rela-
tively small, and the results on SGs and LIIs that were
non-significant could be due to low power. At the
same time, despite the small sample size, we found
robust effects of LIIs both early and throughout treat-
ment, indicating that LIIs are more robust predictors
of treatment outcome than SGs. As previously men-
tioned, the large amount of significance tests
increases the risk for type I error, meaning that
some (or all) of the significant results could be the
result of chance. At the same time, all findings are
in the same direction: LIIs predict depression
outcome both at post-treatment and at follow-up,
SGs do not. Even so, the findings from the present
paper must be considered exploratory and in need
of replication. Another limitation is that patients did
not receive the exact same treatment, since one
group did not have chat sessions. Nevertheless, the
main treatment consisted of the modules and corre-
sponding therapist feedback, with the modules
being identical and the feedback highly regulated.
We also investigated if this affected the effect of
SGs and LIIs on outcome by controlling for group
allocation in the model, but this did not change the
results.

Conclusions

Results from this study highlight the need to con-
tinue investigating modifications of the original
SG-criteria, as our results are in line with previous
research suggesting that removing the stability cri-
terion leads to better outcome predictions. A clini-
cal implication is that therapists should be aware
that the improvement in adolescent depression
treatment is often not linear. Instead, recovery
for many patients is more of a “bumpy road.”
This is underlined by the fact that many patients

experiencing LIIs actually deteriorated just
before the actual gain, and relatively large
symptom improvements between consecutive
treatment weeks, regardless of symptom stability,
were predictive of short- and long-term treatment
effects.
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