
s
o
u
r
c
e
:
 
h
t
t
p
s
:
/
/
d
o
i
.
o
r
g
/
1
0
.
7
8
9
2
/
b
o
r
i
s
.
9
4
8
9
3
 
|
 
d
o
w
n
l
o
a
d
e
d
:
 
2
3
.
1
2
.
2
0
2
1

Does Internet-based guided-self-help for depression
cause harm? An individual participant data
meta-analysis on deterioration rates and its moderators
in randomized controlled trials

D. D. Ebert1*, L. Donkin2,3, G. Andersson4,5, G. Andrews6, T. Berger7, P. Carlbring8, A. Rozenthal8,
I. Choi9, J. A. C. Laferton10, R. Johansson4,5, A. Kleiboer3, A. Lange11, D. Lehr12, J. A. Reins12,
B. Funk12, J. Newby13, S. Perini14, H. Riper3, J. Ruwaard3, L. Sheeber15, F. J. Snoek16,17, N. Titov18,
B. Ünlü Ince3, K. van Bastelaar16, K. Vernmark4,19, A. van Straten3, L. Warmerdam3, N. Salsman20

and P. Cuijpers3

1Friedrich Alexander University Erlangen-Nuremberg, Erlangen, Germany; 2The Brain and Mind Research Institute, University of Sydney, NSW,
Australia; 3Department of Clinical, Neuro and Developmental Psychology, VU University Amsterdam, the Netherlands; 4Department of Behavioural
Sciences and Learning, Linköping University, Linköping, Sweden; 5Department of Clinical Neuroscience, Karolinska Institute, Stockholm, Sweden;
6Clinical Research Unit for Anxiety and Depression, School of Psychiatry, University of New South Wales at St Vincent’s Hospital, Darlinghurst,
NSW, Australia; 7Department of Clinical Psychology and Psychotherapy, University of Bern, Bern, Switzerland; 8Department of Psychology,
Stockholm University, Sweden; 9Brain and Mind Centre, University of Sydney, Sydney, Australia; 10Psychologische Hochschule Berlin;
11Department of Clinical Psychology, University of Amsterdam, Amsterdam, The Netherlands; 12Leuphana University Lüneburg, Germany;
13Clinical Research Unit for Anxiety and Depression, School of Psychiatry, University of New South Wales at St Vincent’s Hospital, Darlinghurst,
NSW, Australia; 14Centre for Emotional Health, Macquarie University, Australia; 15Oregon Research Institute, Eugene, Oregon, USA;
16Department of Medical Psychology, VU University Medical Center Amsterdam, The Netherlands; 17Academic Medical Center/University of
Amsterdam, The Netherlands; 18 eCentreClinic and MindSpot Clinic, Department of Psychology, Macquarie University, Australia;
19Psykologpartners, Private Practice, Linköping, Sweden; 20School of Psychology, Xavier University, Cincinnati, USA

Background. Almost nothing is known about the potential negative effects of Internet-based psychological treatments
for depression. This study aims at investigating deterioration and its moderators within randomized trials on
Internet-based guided self-help for adult depression, using an individual patient data meta-analyses (IPDMA) approach.

Method. Studies were identified through systematic searches (PubMed, PsycINFO, EMBASE, Cochrane Library).
Deterioration in participants was defined as a significant symptom increase according to the reliable change index
(i.e. 7.68 points in the CES-D; 7.63 points in the BDI). Two-step IPDMA procedures, with a random-effects model
were used to pool data.

Results. A total of 18 studies (21 comparisons, 2079 participants) contributed data to the analysis. The risk for a reliable
deterioration from baseline to post-treatment was significantly lower in the intervention v. control conditions (3.36 v.
7.60; relative risk 0.47, 95% confidence interval 0.29–0.75). Education moderated effects on deterioration, with patients
with low education displaying a higher risk for deterioration than patients with higher education. Deterioration rates
for patients with low education did not differ statistically significantly between intervention and control groups. The
benefit–risk ratio for patients with low education indicated that 9.38 patients achieve a treatment response for each pa-
tient experiencing a symptom deterioration.

Conclusions. Internet-based guided self-help is associated with a mean reduced risk for a symptom deterioration com-
pared to controls. Treatment and symptom progress of patients with low education should be closely monitored, as some
patients might face an increased risk for symptom deterioration. Future studies should examine predictors of deterior-
ation in patients with low education.
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Introduction

Major depressive disorder (MDD) is not only highly
prevalent (Alonso et al. 2004; Waraich et al. 2004;
Kessler et al. 2005; Wittchen et al. 2011; Rozental et al.
2014) but also associated with substantial impairment
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(Ustün et al. 2004; Saarni et al. 2007) and economic costs
(Berto et al. 2000; Greenberg & Birnbaum, 2005; Smit
et al. 2006).

Psychological treatments have been shown to be ef-
fective in the treatment of depression (Cuijpers et al.
2008a, 2014). However, not all benefit from these treat-
ments and many affected individuals remain untreated
(Kohn et al. 2004; Wittchen et al. 2011).

Internet-based guided self-help interventions might
be an acceptable (Cavanagh et al. 2011), effective
(Johansson & Andersson, 2012; Richards & Richardson,
2012), and cost-effective (Hedman et al. 2012) treatment
alternative, that could provide treatment to individuals
not reached so far (Ebert et al. 2015a). While researchers
have consistently demonstrated positive effects of
Internet-based guided self-help for depression both,
for adults (Richards & Richardson, 2012) and youths
(Ebert et al. 2015b), little is known about potential
negative effects of Internet-based psychological treat-
ments for depression (Boettcher et al. 2014; Ebert et al.
2014a; Rozental et al. 2014). This is not unique for
Internet treatments, as limited data are also available
regarding negative effects for psychotherapy in general
(Barlow, 2010; Emmelkamp et al. 2014).

While in pharmacological outcome research the
standard is to always evaluate both risks and benefits
of an intervention (Willan et al. 1997; Curtin &
Schulz, 2011) psychotherapy outcome research has so
far mostly focused on treatment benefits only
(Lilienfeld, 2007; Dimidjian & Hollon, 2010).

Among different potential negative effects of psy-
chotherapy one particularly unfavorable outcome is
deterioration of symptoms as a consequence of treat-
ment. Evidence from uncontrolled psychotherapy out-
come studies indicates that a substantial number of
patients experience a symptom deterioration while
being in psychotherapy. The proportion of patients
with symptom deterioration in these uncontrolled
studies range from 3% to 14% (Smith & Glass, 1977;
Mohr, 1995; Hansen et al. 2006; Lambert et al. 2006).
This phenomenon of ‘the deterioration effect’ has
been noted even in the early years of psychotherapy re-
search (Bergin, 1966; Garfield et al. 1971).

With regard to Internet-based self-help treatments, it
could be argued that such interventions may be asso-
ciated with an even greater risk for symptom deterior-
ation than face-to-face approaches. For example, for
some individuals a self-help approach might not be in-
tense enough (Kiluk et al. 2011). Further, individuals
might be overstrained by trying to apply psychothera-
peutic self-help strategies. Some therapeutic techniques
could be inappropriately implemented by participants
without direct guidance froma therapist. Theseproblems
could result in a further aggravation of hopelessness in
severely affected individuals. It could also be argued

that in face-to-face treatments it ismuch easier to observe
and react to early signs of deterioration than it is via the
Internet. Another potential negative effect could be that
self-help treatments could lead to adelayedhelp-seeking,
which could result in a further deterioration of symp-
toms, if the initial low-intensity self-help treatment
should be not sufficient.

Despite the fact that the topic of potential negative
effects of both Internet-based treatments (Kiluk et al.
2011; Boettcher et al. 2014; Rozental et al. 2014, 2015;
Bengtsson et al. 2015) and face-to-face psychotherapy
(Lilienfeld, 2007; Barlow, 2010; Dimidjian & Hollon,
2010; Linden, 2013; Ladwig et al. 2014) have recently
gained attention in the literature, empirical evidence
on potential negative effects drawn from randomized
controlled trials (RCTs) is still almost absent
(Lilienfeld, 2007).

RCTs are the most reasonable approach to determine
whether a treatment is differentially associatedwith a de-
terioration in functioning or an increase in symptomatol-
ogy (Dimidjian & Hollon, 2010). If a randomized trial
shows that participants in the active condition show
greater deterioration in functioning than those in the
non-treatment control condition, one can confidently
conclude that the deterioration was a consequence of
therapy (Lilienfeld, 2007). However, given that the num-
ber of people deteriorating during treatment is expected
to be small, randomized trials are mostly underpowered
to examine this research question adequately.

Moreover, RCTs evaluating psychological treat-
ments seldom report the number of patients who dete-
riorated during treatment, thus it is not possible to
investigate mean deterioration effects found in rando-
mized trials and its moderators using traditional
meta-analytical approaches. Consequently, to the best
of our knowledge, there is no meta-analytical review
on symptom deterioration and its moderators within
RCTs evaluating Internet-based treatments or psycho-
logical interventions for depression in general. Given
the increasing popularity of Internet-based treatments
in healthcare systems worldwide (Andersson et al.
2014), there is a pressing need to evaluate potential de-
terioration effects of Internet-based treatments.

Individual participant data meta-analysis (IPDMA)
can overcome some of the limitations of conventional
meta-analysis at the study level (Clarke, 2005; Riley
et al. 2010). By collecting and pooling the primary data
of individual trials, analyses can be conducted, which
have not been reported in the original studies.
Furthermore, trials designed to detect overall treatment
effects have limited power to detect treatment ×
subgroup interactions (Brookes et al. 2004). By combining
the primary data of multiple trials using an IPDMA
approach, it is possible to obtain a large sample size
with sufficient power to examine effects in relevant
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subgroups and identify moderators of outcome (Cooper
& Patall, 2009).

Hence, the present study aims to investigate deteri-
oration rates and moderators of deterioration within
randomized trials on Internet-based guided self-help
interventions for adult depression, using IPDMA. We
also evaluated deterioration rates in a number of sub-
groups of interest.

Method

Identification and selection of studies

In this study, we included randomized trials in which
the effects of an Internet-based guided self-help treat-
ment were compared with a control or comparison
group (waiting list, care-as-usual, other) in adults
(aged 518 years) with depression (established by

Fig. 1. Flowchart inclusion of studies.
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diagnostic interview or elevated levels of depressive
symptoms based on self-report measures). Studies
were excluded if study participants were not currently
in a depressive episode (e.g. if they were in remission),
if the interventions were provided without guidance
(i.e. without support from a therapist or other health-
care professional) in order to increase internal validity
and to reduce potential heterogeneity, if the interven-
tions were delivered to the individual via a group for-
mat or were delivered at a location that required the
individual to travel to use the programme (e.g. a clin-
ic). Co-morbid general medical or psychiatric disorders
were not used as a study exclusion criterion. No lan-
guage restrictions were applied. Fig. 1 shows the selec-
tion process for included studies.

For the identification of potential studies for inclu-
sion, we used a database of 1476 papers on the psycho-
logical treatment of depression that has been described
in detail elsewhere (Cuijpers et al. 2008b). These
searches covered papers published until January 2014
and in these searches we examined 14 164 abstracts
in Pubmed (3638 abstracts), PsycInfo (2824), EMBASE
(4682), and the Cochrane Central Register of
Controlled Trials (3020). These abstracts were iden-
tified by combining terms indicative of psychological
treatment and depression (both MeSH terms and text
words). Further, the primary studies from 42
meta-analyses of psychological treatment for depres-
sion were checked to ensure that no published studies
were missed. From the 14 164 abstracts (10 474 after re-
moval of duplicates) 1476 full-text papers were
retrieved for possible inclusion in the database.

Data collection, characteristics of included studies
and participants

Corresponding authors were contacted for each of the
identified papers and asked to provide raw data from
their study. Of the 15 published studies identified
from the database search, primary data was obtained
from 14 (Andersson et al. 2005; van Straten et al.
2008; Warmerdam et al. 2008; Perini et al. 2009;
Ruwaard et al. 2009; Vernmark et al. 2010; Titov et al.
2010; Berger et al. 2011; van Bastelaar et al. 2011; Choi
et al. 2012; Johansson et al. 2012a, b; Sheeber et al.
2012; Ünlü Ince et al. 2013). Data for one study (Titov
et al. 2011) could not be obtained, as the dataset was
no longer available to the Titov research team. The
study that was not included did not differ from the
other studies in terms of design, participants, interven-
tion, or quality. We also asked all authors whether they
were aware of other recently completed RCTs that met
our inclusion criteria, but were not yet published. Four
more studies were identified by this method, and the
authors were all willing to contribute their primary

data to this project (Carlbring et al. 2013; Newby
et al. 2013; Ebert et al. 2014c; Kleiboer et al. 2015).
This process resulted in a dataset with the primary
data from 18 RCTs including 2079 cases. These 18 ran-
domized controlled studies included 21 comparisons
between an Internet-based guided self-help group v.
control condition from baseline to post-test, five com-
parisons in addition from baseline to follow-up I (1–4
months, mean = 2.44, S.D. = 1.09, range 1–4, n = 737 par-
ticipants) and four comparisons from baseline to
follow-up 2 (56 months, mean = 6.96, S.D. = 1.7, range
6–10, n = 594 participants). If a study had three
conditions there would be two comparisons (i.e. the
active treatment condition with each of the two control
conditions). Only one study provided data for both
follow-up time points (Ebert et al. 2014b).
Characteristics of each included study are described
in Table 1. Detailed information on sociodemographic
and clinical characteristics of study participants can be
found in Table 2.

Risk of bias assessment

The validity of included studies was assessed using
four criteria of the ‘Risk of Bias’ assessment tool, devel-
oped by the Cochrane Collaboration (Higgins et al.
2011). This tool assesses possible sources of bias in ran-
domized trials, including the adequate generation of
allocation sequence; the concealment of allocation to
conditions; the prevention of knowledge of the allo-
cated intervention (masking of assessors); and dealing
with incomplete outcome data (this was assessed as
positive when intention-to-treat (ITT) analyses were
conducted, meaning that all randomized participants
were included in the analyses). Assessment of the qual-
ity was conducted independently by two assessors.
Overall risk of bias was low. All studies reported an
adequate sequence generation, and allocation to condi-
tions by an independent (third) party. Sixteen studies
reported blinding of outcome assessors or used only
self-report outcomes, whereas five did not report
blinding. All studies were coded as having handled
missing data adequately, as ITT analyses were applied
and missing data were imputed for all studies using
multiple imputation. Sixteen studies met all four qual-
ity criteria, the remaining five studies met three of four
criteria. Agreement between independent raters (P.C.,
L.D.) on the risk of bias was 95% across studies.

Missing data

Analyses were conducted according to the ITT prin-
ciple. Missing data in the raw datasets were handled
using multiple imputations (Schafer & Graham, 2002)
with a Markov Chain Monte Carlo multivariate imput-
ation algorithm (Missing data module in SPSS v. 20;
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Table 1. Selected characteristics of randomized controlled studies examining the effects of Internet-based psychotherapies for depression in adults

Study Recr Depression Inter-vention Nmod

Time
(weeks) Guidance N Control group N

Primary
outcome

Duration of
follow-up Quala Publ Country

1. Andersson et al.
(2005)

Comm MDD on CIDI-SF +
MADRS-S 15–30

CBT 5 8 Feedback at the end of each
module

62 Web-based
discussion
group

62 BDI-II 6 months + + + + 1 SWE

2. Berger et al.
(2011)

Comm MDD on MINI +
BDI-II >13

CBT 11 12 Weekly support via email by
therapist

25 WL 26 BDI-II 6 months + + + + 1 SWZ/
GER

3. Carlbring et al.
(2013)

Comm MDD on MINI-DIS +
PS BDI-II >13

ACT 7 13 Weekly contact by
psychologist

40 WL 40 BDI-II – + + + + 0 SWE

4. Choi et al.
(2012)

Comm MDD on SCID-I
PHQ-9 score >18

CBT 6 8 Weekly support via email or
telephone by therapist

25 WL 30 BDI N.A. + +− + 1 AU

5. Ebert (2014b) Comm CES-D > 16 PST 5 5 Feedback at the end of each
module

75 WL 75 CES-D 3 and 6
months

+ + + + 0 GER

6. Johansson &
Andersson
(2012a)

Comm/
Clin

MADRS-S 15–35
MDD confirmed by
telephone interview

PD 9 10 Contact via online platform
by therapist

46 Brief scheduled
therapist
support

46 BDI-II 10 months + +− + 1 SWE

7. Johansson &
Andersson
(2012b)a

Comm/
Clin

MADRS-S >14 MDD
on SCID-I

CBT* 8–10 10 Contact via email by
therapist

37 Moderated
web-based
discussion
group

42 BDI-II N/A + + + + 1 SWE

36
8. Kleiboer (2015) Comm CES-D score of 16–39

HADS score of 8–14
PST 5 5 Contact via email by coach 106 WL 106 CES-D N.A. + + + + 0 NL

9. Newby et al.
(2013)

Comm/
Clin

MDD on MINI CBT 6 10 Regular contact up to session
2, and response to user
requests or decline in K10/
PHQ-9 scores

25 WL 37 BDI-II N.A. + +− + 1 AU

10. Perini et al.
(2009)

Comm PHQ-9 score >4 CBT 6 6 Contact via email by
therapist

27 WL 18 BDI-II N.A. + + + + 1 AU

11. Ruwaard et al.
(2009)

Comm BDI-IA score 10–29 CBT 8 11 Feedback on activities by
therapist

36 WL 18 BDI-IA N.A. + + + + 1 NL

12. Sheeber et al.
(2012)

Clin Elevated self-reported
levels of depression

CBT 8 8 Weekly contact via telephone 35 WL 35 BDI-II N.A. + + + + 1 USA

13. Titov et al.
(2010)a

Comm MDD on MINI CBT 8 8 Weekly contact by therapist 38 WL 36 BDI-II N.A. + + + + 1 AU

CBT 8 8 45
14. Ünlü Ince
(2013)

Comm MDD on MINI CES-D
>15

PST 5 5 Feedback on homework
activities by coach

49 WL 47 CES-D 4 months + + + + 0 NL

D
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Table 1 (cont.)

Study Recr Depression Inter-vention Nmod

Time
(weeks) Guidance N Control group N

Primary
outcome

Duration of
follow-up Quala Publ Country

15. Van Bastelaar
et al. (2011)

Comm MDD on CIDI CES-D
>15

CBT 8 8 Feedback on homework
activities by coach

125 WL 130 CES-D 1 month + +− + 1 NL

16. Van Straten
et al. (2008)

Comm Self-defined
depression or
anxiety

PST 4 4 Feedback by coach 107 WL 106 CES-D N.A. + + + + 1 NL

17. Vernmark
et al. (2010)

Comm MDD on SCID-I-CV CBT 7 7 Support via email by
therapist

29 WL 29 BDI N/A + +− + 1 SW

18. Warmerdam
et al. (2008)a

Comm CES-D* CBT 8 8 Weekly feedback by
therapist

88 WL 87 CES-D 3 months + + + + 1 NL

PST 5 8 88

Recr, Recruitment population; Comm, Community sample; Clin, Clinical Sample; Depression, confirmation of depression; CBT, cognitive behaviour therapy; ACT, acceptance and
commitment therapy; PD, psychodynamic therapy; PST, problem-solving therapy; Nmod, Number of modules in the intervention; WL, waiting list control; BDI, Beck Depression
Inventory; CES-D, Centre for Epidemiology Studies Depression Scale; Qual, risk of bias Score; Publ, publication of result (0 = unpublished, 1 = published); SWE, Sweden; SWZ,
Switzerland; GER, Germany; NL, The Netherlands; AU, Australia; USA, United States of America.

a In this column a positive or negative sign is given for four quality criteria, respectively: allocation sequence; concealment of allocation to conditions; blinding of assessors; and
intention-to-treat analyses.
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IBM Corp., USA) and 100 estimations per missing
value. For the imputation of the primary outcome de-
pression severity, we used all complete participant
and study characteristics (study identifier, intervention
group, baseline depression score, age, sex, recruitment
population, confirmation of depression diagnosis
method, intervention type, country of study, bias
score – and post-intervention depression score when
imputing follow-up). We did not impute baseline
predictors.

Calculating deterioration rates

All studies used either the Centre for Epidemiological
Studies – Depression Scale (CES-D; Radloff, 1977), or
the Beck Depression Inventory (BDI; Beck et al. 1961)
as outcome measures. Where multiple depression mea-
sures were present, the BDI was coded as the primary
outcome measure given that it was the most frequently
used outcome measure across studies. For both mea-
sures we calculated deterioration and response rates
according to the widely used reliable change index
(RCI; Jacobson & Truax, 1991). Participants whose
scores from pre-treatment to post-treatment had RCIs
below the cut point of −1.96 were considered to have
experienced deterioration. A RCI of −1.96 is equivalent

to increases of depression of 7.68 points on the CES-D;
and 7.63 points on the BDI.

Analyses

Effects of Internet-based treatments on deterioration
rates were calculated using the standard two-step
IPDMA approach (Riley et al. 2010). Thus, after calcu-
lating whether or not a participant deteriorated (yes/
no) we calculated event rates for each study separately
on the basis of the imputed data. Following this,
pooled event rates across studies were calculated
according to a random-effects model as implemented
in the Comprehensive Meta-analysis software pack-
age version 2.2.021 (https://www.meta-analysis.com),
accounting for clustering of both participants’ within-
study and between-study heterogeneity (Abo-Zaid
et al. 2013). We proceeded by calculating the relative
risks for each study, and pooled the results across the
studies using a random-effects DerSimonian–Laird
model (DerSimonian & Laird, 1986). For all analyses
we chose a random-effects model, as we expected con-
siderable heterogeneity among the studies. If there
were significant differences between the groups with
regard to deterioration, response, and remission rates,
we also calculated the number needed to harm
(NNH) and/or the number needed to treat (NNT)

Table 2. Demographic and clinical characteristics

Intervention (N = 1123) Control (N = 956) All (N = 2079)

% Mean S.D. % Mean S.D. % Mean S.D.

Age, years 47.1 8.2 46.4 9.2 47.8 7.3
Female (%) 789 (70.57) 640 (66.04) 1419 (68.48)
Married/partnership (%) 442 (49.44) 378 (47.61) 820 (48.58)
Further education after high school (%)a 548 (59.05) 404 (54.16) 952 (56.87)
BDIb

Baseline 25.19 8.26 24.57 8.14 24.91 8.21
Post 13.24 8.98 21.01 10.09 16.78 10.26
Follow-up Ic

Follow-up II 12.23 8.25 14.52 8.81 13.39 8.6
CES-Db

Baseline 28.86 8.4 28.46 8.42 28.67 8.41
Post 16.83 11.23 23.05 10.34 19.88 11.23
Follow-up I 17.80 8.75 22.72 8.34 20.05 8.91
Follow-up II 14.91 9.65 20.12 9.79 17.62 10.03

No current use of antidepressantsa 27 (4.48) 11 (2.05) 38 (3.34)
Comorbid anxiety disorder (%)a 308 (57.36) 288 (58.06) 596 (57.7)

BDI, Beck Depression Inventory; CES-D, Centre for Epidemiological Studies Depression Scale.
a Percentages refer to those participants of studies who reported data.
bMedication: BDI and CES-D data refer to the imputed values.
c Studies that used the BDI as primary outcome did not assess follow-up I.
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and the associated 95% confidence intervals (CIs),
compared to the control group. The NNH indicates
the number of participants treated in the experimental
condition for one extra person to demonstrate symp-
tom deterioration as compared to the control group.
We also calculated a benefit–risk ratio (Willan et al.
1997), by dividing the NNH for one extra symptom de-
terioration through the NNT to achieve one response
[response was also defined using the reliable change
criteria, such that participants with a reliable positive
change (+1.96 on the RCI) were considered respon-
ders]. This procedure is usually used within drug treat-
ment research (Curtin & Schulz, 2011), and quantifies
the numbers of favourable outcomes achieved for
each additional unfavorable outcome event incurred.
Benefit–risk ratios were only calculated if there is a
higher risk of deterioration in the intervention group
as compared to the control group (Willan et al. 1997).

Sensitivity analyses

To test the robustness of our findings, we also con-
ducted a sensitivity analysis applying an alternative
criterion for deterioration. We defined the alternative
criterion for deterioration such that individuals
whose depression scores at baseline increased by
550% at follow-up were categorized as having experi-
enced deterioration. This criterion refers to a relative
change instead of to an absolute change in symptoms.

Multiple treatments within one study

There were three studies in which two treatments were
compared with a single control group (Warmerdam
et al. 2008; Titov et al. 2010; Johansson et al. 2012b). In
these cases, we treated each comparison as a separate
study, and we avoided double counting of controls
by randomly assigning half the control participants
to each comparison.

Heterogeneity

As a test of homogeneity of effect sizes, we calculated
the I2 statistic as an indicator of heterogeneity in per-
centages (Ioannidis et al. 2007). A value of 0% indicates
no observed heterogeneity, and larger values indicate
increasing heterogeneity, with 25% as low, 50% as
moderate, and 75% as high heterogeneity. We calcu-
lated 95% CIs around relative risks (RRs), using the
non-central χ²-based approach within the heterogi
module for Stata (Orsini et al. 2013). We also calculated
the Q statistic, but only report whether this was
significant.

Publication bias

Publication bias was tested by inspecting the funnel
plot and by Egger’s test (Egger et al. 1997). We also ap-
plied Duval & Tweedie’s trim-and-fill procedure
(Duval & Tweedie, 2000), which yields an estimate of
the effect size after the publication bias has been
taken into account (Borenstein et al. 2009).

Subgroup analyses

We conducted a series of subgroup analyses. Pooling
of the results was conducted according to the
mixed-effects model. In this model, studies within sub-
groups are pooled with the random-effects model,
while tests for significant differences between sub-
groups are conducted with the fixed-effects model.
Subgroup analyses were only conducted for post-
treatment data and not for follow-up data, as the sam-
ple sizes of follow-up datasets were not large enough
to test for significant differences between subgroups.
The following subgroups were investigated:
Participant characteristics: sex (male/female); age group
[adults (18–59 years), older adults (560 years)]; educa-
tion [low (up to high school), medium to high (high
school degree or further education after high school)];
co-morbid anxiety disorder (yes/no); depression sever-
ity at baseline [mild to moderate (BDI < 29); severe
(BDI 529)]; depression severity at baseline subgroup
analyses was only calculated for participants of studies
using the BDI, as the CES-D does not have an estab-
lished cut-off score for depression severity. Study charac-
teristics: MDD confirmed using an established diagnostic
interview (yes/no); recruitment (community, clinical set-
ting); risk of bias score [low (4); some risk (<4)]; type of
control group (non-active/active). Intervention characteris-
tics: theoretical model of the intervention (CBT, other);
number of modules (4–5, 6–7, 8–11).

Ethical standards

The authors assert that all procedures contributing to
this work comply with the ethical standards of the rele-
vant national and institutional committees on human
experimentation and with the Helsinki Declaration of
1975, as revised in 2008.

Results

Deterioration rates

Overall pooled reliable deterioration rates across mea-
surements are summarised in Table 3. The risk for a re-
liable deterioration from baseline to post-treatment
was significantly lower in the intervention v. control
conditions (RR 0.47, 95% CI 0.29–0.75) and the NNT
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Table 3. Deterioration rates in Internet-based treatments of depression, sensitivity, and subgroup analyses

Nco ERIG (95% CI) ERCG (95% CI) RR (95% CI) Z I2 (95% CI)
NNT/NNH
(95% CI)a pb

Deterioration rates Post-treatment 21 3.36 (2.5–5) 7.6 (5.59–9.70) 0.47 (0.29–0.75) −3.17** 0 (0–50) 43.21 (25.83 to 132.10)
(RCI) Follow-up I 5 2.80 (2.5–5) 6.10 (2.9–12.3) 0.47 (0.20–1.42) −1.66† 0 (0–79) 71.43 (21.28 to −52.63)

Follow-up II 4 6.0 (3.3–10.7) 5.30 (2.8–9.8) 1.17 (0.49–2.87) 0.35 0 (0–90) −142.86 (30.3 to −21.28)
Alternative deterioration
criteria (50% increase)

Post-treatment 21 3.12 (2.09–4.62) 5.20 (3.64–7.37) 0.51 (0.29–0.86) −2.50** 0 (0–52) 76.92 (38.46 to 1000)

Follow-up I 5 2.35 (0.75–7.14) 4.36 (1.96–9.42) 0.70 (0.28–1.75) −0.76 0 (0–85) 111.11 (35.71 to −90.91)
Follow-up II 4 3.92 (1.93–7.83) 4.37 (2.28–8.19) 0.83 (0.30–2.27) −0.37 0 (0–90) 100 (22.22 to −38.46)

Outcome measures separately Only BDI 14 3.37 (2.02–5.56) 8.51 (6.03–11.87) 0.39 (0.20–0.76) −2.75** 0 (0–58) 27.03 (15.63 to 100)
Only CES-D 7 3.09 (1.52–6.16) 5.57 (3.12–9.74) 0.56 (0.29–1.11) −1.66† 6.92 (0–76) 55.56 (23.81 to 200)

Study characteristics
Diagnosis Confirmed MDD 11 3.63 (2.09–6.23) 8.07 (5.50–11.70) 0.42 (0.21–0.85) −2.40* 0 (0–60) 23.26 (25.64 to 333.33) 0.17

Depressive symptoms 10 3.13 (1.80–5.40) 6.18 (3.76–9.98) 0.51 (0.27–0.97) −2.06* 3.78 (0–72) 55.56 (13.51 to 83.33)
Target group General populations 18 3.53 (2.36–5.24) 7.89 (6.05–10.24) 0.42 (0.25–0.70) −3.36*** 0 (0–54) 33.33 (20.83 to 83.33) 0.87

Specific populations 3 3.66 (1.75–7.49) 4.69 (1.10–17.84) 0.84 (0.21–3.35) −0.25 34.33 (0–79) 166.67 (14.93 to −18.18)
Recruitment Community recruitment 16 3.81 (2.61–5.53) 6.64 (4.69–9.33) 0.53 (0.32–0.89) −2.21* 0 (0–57) 52.63 (28.57 to 1000) 0.27

Clinical samples 5 2.28 (0.86–5.92) 9.46 (5.67–15.37) 0.26 (0.09 to −0.82) −2.49* 0 (0–79) 16.67 (9.35 to 76.92)
Risk of bias score Some risk (<4) 5 2.42 (1.09–5.27) 6.62 (3.33–12.72) 0.50 (0.18–1.39) −1.32 0 (0–79) 27.78 (11.90 to −83.33) 0.89

Low (4) 16 3.92 (2.64–5.77) 7.70 (5.71–10.32) 0.47 (0.28–0.78) −2.88** 0 (0–57) 40 (23.26 to 166.67)
Type of control Active 4 3.50 (1.52–7.83) 5.45 (2.75–10.53) 0.60 (0.20–1.76) −0.94 0 (0–85) 40(14.08 to −47.62) 0.21

Non-active 17 3.57 (2.42–5.24) 7.52 (5.39–10.39) 0.45 (0.27–0.75) −3.06** 0 (0–55) 38.46 (22.22 to 142.86)
Intervention characteristics
Intervention type CBT 14 3.14 (1.96–5.00) 7.41 (5.07–10.71) 0.46 (0.25–0.87) −2.39** 0 (0–58) 45.45 (22.73 to 2953.11) 0.91

Other 7 3.35 (1.60–6.90) 7.05 (4.50–10.89) 0.49 (0.25–0.96) −2.08* 0 (0–75) 37.04 (18.52 to −2821.37)
No. of modules 4–5 8 4.23 (2.43–7.28) 7.33 (4.69–11.29) 0.58 (0.30–0·54) −1.69 1.65 (0–71) 43.48 (19.23 to −166.67) 0.51

6–7 3 1.61 (0.33–7.60) 7.59 (3.55–15.50) 0.18 (0.02–1.44) −1.62 0c 22.73 (10 to −90.91)
8–11 10 2.85 (1.64–4.91) 6.90 (4.27–10.95) 0.41 (0.20–0.84) −2.42* 0 (0–65) 45.45 (21.74 to −333.33)

Patient characteristics
Depression Severity Mild-moderate 14 4.38 (2.53–7.48) 11.09 (7.43–16.23) 0.45 (0.23–0.94) −2.12* 0 (0–60) 41.67 (17.24 to 90.91) 0.77

Severe 14 5.37 (2.57–10.88) 9.20 (5.00–16.33) 0.36 (0.09–1.36) −1.51 0 (0–79) 31.25 (11.11 to 38.46)
Anxiety disorder Yes 9 2.99 (1.50–5.87) 5.72 (3.47–9.28) 0.41 (0.16–1.01) −1.87† 0 (0–54) 28.34 (15.31 to 190.53)

No 9 3.66 (1.70–7.69) 5.55 (2.84–10.56) 0.66 (0.22–1.97) −0.75 0 (0–83) 238 (25.36 to −32.20) 0.52
Age group Adults 21 3.51 (2.44–5.03) 7.97 (6.05–10.43) 0.46 (0.48–0.28) −3.12** 0 (0–50) 45.45 (24.39 to 250) 0.84

Old adults (560) 19 7.56 (3.63–15.11) 10.67 (5.75–18.97) 0.39 (0.09–1.70) −1.25 0 (0–85) 24.39 (9.17 to −38.46)
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to avoid one additional deterioration was 43.21 (95%
CI 25.83–132.10). Heterogeneity was zero. The risk of
a deterioration from baseline to follow-up I (1–4
months) appeared to demonstrate a trend towards
being lower in the intervention groups compared to
the control groups (RR 0.47, 95% CI 0.20–1.42), al-
though the difference did not reach statistical signifi-
cance (p = 0.097). There were no significant differences
between the groups in the relative risk of a deterior-
ation from baseline to follow-up II (p = 0.72).
Heterogeneity was zero at both follow-ups.

Sensitivity and subgroup analyses are presented in
Table 3. Applying the alternative deterioration criteria
(50% symptom increase) resulted in slightly lower deteri-
oration rates, but demonstrated a similar overall pattern.

Effects of Internet-based treatments compared to
control conditions on deterioration rates at post-
treatment were non-significant (p > 0.05) in 11 out of
25 subgroups tested and showed significantly better
outcomes for those in Internet-based treatment in 14
out of 25 subgroups tested. RR was higher among
those in Internet-based treatments than those in control
conditions in only one subgroup (i.e. those with low
education), although this difference was not significant
(RR 1.72, NNH 30.3, 95% CI −26.32 to 9.62, p = 0.37).

Moderator of deterioration effects

Education level was also the only significant moder-
ator of treatment effects on deterioration, such that
there was significantly higher risk for deterioration
for participants with lower levels of educational attain-
ment compared to those with more education. All
other differences between subgroups on deterioration
rates were non-significant (p > 0.10).

Benefit–risk ratio

Participating in Internet-based treatments for depres-
sion was not associated with an increased risk for de-
terioration when compared to a control group. There
was only one subgroup analysis (i.e. participants
with low levels of education) in which the relative
risk for a deterioration was higher in the intervention
group compared to the controls, although this differ-
ence was non-significant. Nonetheless, analyses of re-
sponse rates at post treatment for the subgroup of
participants with low education showed that their
responses to treatment were significantly higher in
the intervention group compared to controls, with a
relative risk of 1.91 and a NNT to achieve one addition-
al response of 3.23) (Ebert et al. unpublished data).
Dividing the NNH in order that one symptom deteri-
oration occurs through the NNT to achieve one treat-
ment response, results in a benefit–risk ratio of 9.38,
indicating that 9.38 participants with low educationT
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achieved a treatment response compared to the control
group for each participant experiencing a deterioration
in symptoms.

Publication bias

Inspection of the funnel plot and Egger’s test indicated
some possible publication biases. However, adjustment
for publication bias using Duval & Tweedie’s
trim-and-fill procedure did not result in substantial
changes. After adjustment for missing studies (five
imputed studies) the RR for deterioration by post-test
was 0.58 (95% CI 0.38–0.90), NNT were 43.21 (95% CI
25.83–132.10). Results at both follow-ups stayed the same.

Discussion

This IPDMA evaluated deterioration rates of
Internet-based guided self-help interventions for de-
pression compared to control conditions in random-
ized trials. In addition, deterioration rates were
evaluated in subgroups of interest and potential mod-
erating effects were examined.

Results showed that overall deterioration rates were
low and the risk of deterioration was significantly lower
for participants in Internet-based guided self-help condi-
tions compared to controls. Education significantly mod-
erated the risk for deterioration such that participants
with lower educational attainment displayed a higher
risk of deterioration compared to participants with
more education. Nonetheless, a risk–benefit ratio ana-
lysis indicated that also in the subgroup of participants
with low education the likelihood of benefits of posi-
tive response to Internet-based treatment clearly out-
weigh the possible risk for deterioration.

To the best of our knowledge, the present study is
the first meta-analysis that evaluated deterioration
effects and its moderators in RCTs evaluating a psycho-
logical treatment. Observed deterioration effects are in
the lower range (3.6%) of those found in observational
studies of face-to-face psychotherapy (3–14%) (Strupp
et al. 1977; Mohr, 1995; Hansen et al. 2006; Lambert
et al. 2006). In contrast to early indications of possible ad-
verse effects of psychological treatments (Bergin, 1966;
Garfield et al. 1971), we did not find a deterioration effect
as a consequence of therapy. Instead results indicate that
participating in Internet-based guided self-help pro-
grammes is associated with a lower risk of deterioration
(RR 0.47) relative to controls. This effect held for the
overall group and most subgroups. However, education
level was identified as a significant moderator, with low
educated participants at a greater risk for a deterioration
than highly educated participants. This finding corre-
sponds to results from some randomized trials that
found that lower educational attainment was associated

with worse treatment outcomes compared to higher
educated participants in Internet-based self-help inter-
ventions (Spek et al. 2008; Warmerdam et al. 2013). An
explanation for such findings may be, that some patients
with a lower educational level experience difficulties in
terms of understanding the treatment modules, as
most self-help manuals require a quite advanced reading
comprehension. That may, in turn, decrease their self-
efficacy and create feelings of hopelessness. Although
all trials involved some form of guidance, this kind of
support might not be sufficient for some individuals to
overcome the barrier of low education. A more intensive
treatment modality, as seeing a therapist face-to-face in-
stead, could potentially help these patients understand
the treatment rationale, and, thus, result in (hypothetical-
ly) less deterioration (Martinez et al. 2007). However,
given that the topic of predictors of deterioration in psy-
chotherapy has so far not been addressed in face-to-face
psychotherapy, future studies should examine whether
participants with a high risk for deterioration in
Internet-interventions would be better suited for
face-to-face psychotherapy. Another explanation may
be that people with low education may also have other
confounds (e.g. low income, poor physical health status,
physical comorbidities, lower social support, less access
to health services, etc.) which may either contribute to
increased severity or lower ability to engage with the
content/practice of skills from these programmes.

It should be noted, however, that deterioration rates of
participants with low education (10%) were still in the
range of those found in observational studies on
face-to-face psychotherapy (3–14%, see above). Further,
the benefit–risk ratio indicates that, in comparison to
the control group, 9.38 patients with low education
achieve a treatment response compared to the control
group for each participant experiencing a deterioration
in symptoms. It is also of note that with regard to re-
sponse v. deterioration, a previously reported study
using the same dataset did not find that education was
a moderator of treatment response. Patients with low
levels of education profited significantly and to almost
the same extent (NNT = 3.23 for response) as patients
with more education (NNT= 3.25 for response; Ebert
et al. unpublished data). Thus, it is clear that most with
low education experience response rather deterioration
in Internet-based treatment. Therefore, low education
alone should not be used to identify someone as high
risk for deterioration and further research is needed to
more specifically identify those who may be at high risk
for deterioration.

When interpreting results from this study, several
limitations need to be considered. First, the only nega-
tive effect evaluated was depression symptom deteri-
oration. Other adverse effects may also occur and
should be examined alongside RCTs in the context of
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Internet-based guided self-help interventions in the fu-
ture. For example, providing less intensive treatment
than necessary through a self-help intervention might
lead to lower treatment expectation in participants
who fail to achieve a treatment response (Ebert et al.
2014a). Hence, although the present study did not
find indications for harm of Internet-based guided self-
help interventions, the study design does not allow to
conclude an absence of harm. For a complete discus-
sion on negative effects in Internet-based psychother-
apy see Rozental et al. (2014) and for psychological
treatments in general see Linden (2013). Future studies
should examine other potential harmful effects of
Internet-based treatments alongside RCTs. Second,
given the limited number of studies that included a
follow-up assessment, both for the intervention and
the control condition, the analyses were underpowered
to adequately conduct subgroup and moderator ana-
lyses at follow-up. Third, although the total number
of participants was very high (2079), the low number
of participants per subgroup did not allow for an
examination of the association between the interven-
tion and participant-characteristics within subgroups.
For example, given the result for education as a mod-
erator, future studies should investigate predictors of
deterioration in the subgroup of participants with
low levels of education in order to differentiate be-
tween those participants with low education with
high chances for treatment success and participants
with low education at high risk for failure. Moreover,
all programmes were only examined in one random-
ized trial. Hence we were not able to investigate poten-
tial negative effects of specific programmes, which
should be done in future studies. Fourth, the present
study only investigated guided treatments for depres-
sion, hence we can not conclude anything about poten-
tial negative effects of unguided self-help treatments.
Fifth, given the nature of IPDMA, the examined mod-
erators of outcome were limited to those assessed in
the original randomized trials. There might be other
relevant moderators that have been not assessed.

The present study has relevant implications for both
clinical practice and research. First, the differential
results for moderators of effects on deterioration and
treatment response indicate that the chances and
risks for positive and negative change in psychological
treatments might be two distinct constructs. Thus fu-
ture studies on the differential effectiveness of psycho-
logical treatments should investigate moderators of
both outcomes separately, instead of only evaluating
the effects on mean change scores as is commonly
done in psychotherapy research. Second, while many
healthcare systems hesitate to implement Internet-
based guided self-help approaches, the present study
indicates, that such interventions are not associated

with an increased risk for deterioration, but instead
reduces the risk for a further aggravation of symptoms.
Taken together with findings showing that such inter-
ventions have substantial positive effects on mean
symptom improvement and on treatment response
and remission (Johansson & Andersson, 2012; Ebert
et al. 2015b) this further supports the need for dissem-
ination of such treatments in routine mental health
care. Nevertheless the moderator result for education
indicates that a monitoring of participants with low
education seems warranted, as they face an increased
risk to deteriorate compared to participants with
high education. Given that most participants with
low education nevertheless achieve treatment re-
sponse, and the mean effects on treatment response
are comparable to those of participants with higher
education, low education should not be used as an ex-
clusion criteria in clinical practice. Instead, therapists
should closely monitor the treatment and symptom
progress in order to detect and react to early signs of
a deterioration, e.g. by referral to more intensive treat-
ment modalities. Given that the present study is the
first study on deterioration rates in RCTs, one cannot
conclude yet, whether these results are specific for
Internet-based guided self-help intervention or
whether such findings refer to psychological treat-
ments for depression in general. Thus, future studies
should evaluate deterioration rates and their modera-
tors for face-to-face psychotherapy and should also
compare overall and differential deterioration effects
of internet-based and face-to-face psychotherapy.

The present study did not show any evidence for
harm of Internet-based guided self-help interventions
and indicates that such interventions reduce the risk
for a symptom deterioration.
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