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ABSTRACT

Objective To explore the moderating effects of
sociodemographic variables on treatment benefits
received from participating in an internet intervention for
depression.

Design Randomised, assessor-blind, controlled trial.
Setting Online intervention, with participant recruitment
using multiple settings, including inpatient and outpatient
medical and psychological clinics, depression online
forums, health insurance companies and the media (eg,
newspaper, radio).

Participants The EVIDENT trial included 1013 participants
with mild to moderate depressive symptoms.
Interventions The intervention group subjects (n=509)
received an online intervention (Deprexis) in addition to
care as usual (CAU), while 504 participants received CAU
alone.

Methods To explore subgroup differences, moderating
effects were investigated using linear regression models
based on intention-to-treat analyses. Moderating effects
included sex, age, educational attainment, employment
status, relationship status and lifetime frequency of
episodes.

Primary and secondary outcome measures The primary
endpoint was change in self-rated depression severity
measured by the Patient Health Questionnaire-9 (PHQ-9),
comparing baseline versus 12-week post-test assessment.
Secondary outcome measures were the Hamilton Rating
Scale for Depression and the Quick Inventory of Depressive
Symptoms each at 12 weeks and at 6 and 12 months, and
PHQ-9 at 6 and 12 months, respectively. In this article, we
focus on the primary outcome measure only.

Results Between-group differences were observed

in post-test scores, indicating the effectiveness of
Deprexis. While the effects of the intervention could

be demonstrated across all subgroups, some showed
larger between-group differences than others. However,
after exploring the moderating effects based on linear
regression models, none of the selected variables was
found to be moderating treatment outcomes.

Strengths and limitations of this study

» The EVIDENT ftrial is one of the largest randomised,
assessor-blind, controlled trials carried out to date
to assess the effectiveness of online depression
interventions.

» Strict quality assurance measures were in place
to ensure timely data collection and high response
rates throughout the course of the trial, leading to
high data quality.

» With 1013 participants, the size of the trial allows
for robust statistical analyses to explore subgroup
differences.

» To ensure robust statistical analyses, some response
categories had to be collapsed; while utmost care
was applied when choosing the categories, different
results may have been found if categories had been
collapsed differently.

» Participants were self-selected, which may bias
overall effectiveness analyses; however, the moder-
ator analyses reported herein should not have been
impacted by recruitment.

Conclusions Our findings suggest that Deprexis is equally
beneficial to a wide range of people; that is, participant
characteristics were not associated with treatment
benefits. Therefore, participant recruitment into web-based
psychotherapeutic interventions should be broad, while
special attention may be paid to those currently under-
represented in these interventions.

Trial registration number NCT01636752.

INTRODUCTION

Depressive disorders are a major contributor
to the global burden of disease,' with the point
prevalence of major depression reported to
be as high as 6.9% in Europe.” Treatment
options for depressive disorders generally
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consist of pharmacological and/or psychotherapeutic
interventions, with psychotherapeutic interventions
traditionally being delivered face-to-face as part of indi-
vidual or group therapy. In Germany, the main treatment
approach includes either cognitive-behavioural therapy
(CBT) or psychodynamic psychotherapy, including
psychoanalysis.” * Both therapeutic approaches have been
proven to be effective and efficacious.” ® In addition to
these more traditional treatment approaches, psycho-
logical internet interventions have become increasingly
popular, especially over the last two decades, with a large
range of evidence-based programmes currently avail-
able. These range from internet interventions aimed at
health behaviour change to disease prevention as well as
treatment.”

A prominent example of web-based programme is
Deprexis, which was developed in Germany over 10 years
ago.® It has been shown to be effective in treating depres-
sive symptoms as demonstrated by a recent meta-analysis
that specifically focused on Deprexis, summarising a
total of eight studies exploring the effectiveness of this
online intervention.” In addition, Deprexis has also been
found to be effective in disease areas that are associated
with depressive symptoms, such as epilepsy'” or multiple
sclerosis,!! and a large randomised controlled trial (RCT)
run in the USA showed that Deprexis is suitable across
different cultural contexts."”

While there is growing evidence on the effectiveness of
web-based interventions for the treatment of depressive
symptoms overall,"*'® more evidence regarding potential
moderating effects of specific participant characteristics is
still needed, especially since the current evidence is some-
what ambiguous. One of the largest studies is a recent
meta-analysis carried out by Karyotaki ef al'” summarising
the outcomes of RCTs on self-guided internet-based CBT
interventions including data of 3876 participants. No
moderating effects of participantlevel and study-level
variables on treatment effects were found.'” Similarly,
in an RCT exploring a web-based occupational guided
self-help intervention randomising 231 employees into
intervention and care as usual (CAU) groups, Geraedts et
al”® did not find any evidence of subgroup differences for
sex, age, education, marital status, nationality, working
hours and baseline self-reported depressive symptoms.
In contrast, Karyotaki et al ' published a further meta-
analysis based on a sample size of 4889 participants, where
older and native-born participants were found to be more
likely to respond to the intervention as opposed to their
younger counterparts or participants from ethnic minori-
ties. Lundgren et al* found that younger age and female
sex were associated with more benefits from an internet-
based CBT aimed at patients with heart failure and Donker
et al’" also found female sex to be associated with greater
treatment benefits. Finally, Hgifadt et al* reported that
married or cohabiting status predicted a more positive
treatment response while El Alaoui et a/** showed employ-
ment status (ie, working full time) to be predicting faster
recovery and a lower level of post-treatment depressive

symptoms. In view of clinical and other potential moder-
ating variables, our group already undertook some
subgroup analyses based on EVIDENT data and found
that Deprexis seemed most effective in participants who
did not take antidepressant medication, especially in the
context of medium-term effects,24 in those with comorbid
social phobia® and in those exhibiting a positive attitude
towards internet interventions at baseline.*

The aim of the present study was to further inves-
tigate whether specific subgroups of participants of
the EVIDENT trial benefited more than others from
Deprexis, with special focus on a range of sociodemo-
graphic variables.

MATERIALS AND METHODS
Study design
To investigate moderating effects in web-based psycho-
therapy, we used data from the EVIDENT trial, a
randomised, assessor-blind, controlled trial that included
1013 participants that was run in Germany between 2012
and 2014. Of these, 509 participants received the online
intervention (Deprexis) and CAU, while 504 participants
received CAU only (see figure 1 for participants’ flow
diagram). The sample size calculation was based on the
requirements for the main analyses, as reported in the
trial protocol; that is, applying an estimated effect size
of Cohen’s d=0.23, power=0.80, alpha level=0.05 and an
anticipated dropout rate of 40% yielded a sample size
requirement of n=500 per study arm.?”” Persons were
eligible to join the trial if they were aged between 18 and
65 years and reported mild to moderate depressive symp-
toms, operationalised as a self-reported score ranging
from 5 to 14 inclusive on the Patient Health Question-
naire-9 (PHQ-9).” Additional email support was offered
to the intervention group subjects with a PHQ-9 score of
=10 points at study inclusion. Outcomes were assessed
at baseline, 12 weeks (postintervention), 6 months
(first follow-up) and 12 months (second follow-up).
An independent investigator managed the group allo-
cation schedule by applying a computerised random
number generator using variable block sizes and further
performing stratification by depression severity to ensure
equal allocation of disease severity to each study arm. All
other investigators were blinded to allocation sequence.?’
When writing this report, we used the Consolidated
Standards of Reporting Trials (CONSORT)* and the
CONSORT-EHEALTH™ checklists. To avoid duplication,
some details that were not critical for the present article
(eg, further details on trial design, participant recruit-
ment, study execution) are reported in the EVIDENT
trial protocol®” and the core paper reporting on the main
results of the EVIDENT study.”

Intervention

Deprexis is an integrative, web-based, individually tailored
programme for the treatment of depressive disorders. Its
curriculum is mainly based on CBT methods and covers
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Assessed for eligibility (n=2,020) I

Excluded (n=1.007)
(Reasons for exclusions: PHQ < 5: n=54; PHQ > 14: n = T4§;
no informed consent: n =91; > 65 years: n = 9; not available
for diagnostic mterview: n = 98; other reasons: n =7)

Randomisation

Randomised (n =1.013) I

| Baseline l
Allocated to internet intervention (n=509) . _
(of these, 2 = 485 used Depresis) Allocated to care as usual (n = 504)

| Completed post questionnaires (n = 395) m Completed post questionnaires (n = 399) |

| Follow-up |
| Completed follow-up questionnaires (n = 378) Completed follow-up questionnaires (n = 376) |

Figure 1

a range of therapeutic approaches, including cognitive
restructuring, behavioural activation and mindfulness/
acceptance exercises.

Patient and public involvement

As part of the EVIDENT study, we did not involve
patients or members of the public in the design, conduct,
reporting or dissemination of the research.

Participant recruitment

Participant recruitment was broad across various regions
in Germany. It included recruitment in inpatient and
outpatient clinics (predominantly general practice and
psychological clinics) through clinicians, as well as distri-
bution of marketing materials (flyers, posters), advertise-
ments in online depression forums, direct marketing to
insurees via health insurance companies and local media
(newspapers, radio). Informed consent from each partic-
ipant was obtained online prior to baseline assessment.

Data collection

All self-reported data were collected electronically. Strict
quality assurance measures were in place to ensure timely
data collection and high response rates throughout the
course of the trial. These included participants receiving
email reminders for the postintervention and the two
follow-up assessment time points. In case of non-response,
study participants were followed up twice at respec-
tive time points. Study materials for each study centre
included time sheets with deadlines to ensure that data
were collected at or closely around each predefined data
collection time point following the online intervention,
that is, postintervention (12 weeks after baseline) as well
as 6-month and 12-month follow-up.

Outcome variables

The primary endpoint of the EVIDENT trial was change
in self-rated depression severity between baseline and
postintervention (12 weeks after baseline assessment) as
measured by the PHQ-9. The PHQ-9 consists of nine items

Participant flow diagram. PHQ-9, Patient Health Questionnaire-9.

measuring depression severity. For each item, respon-
dents are asked to rate their perceived symptom burden
(frequency) during the past 2weeks. Scoring is between
0 (not at all) and 3 (nearly every day), with the PHQ-9
total score ranging between 0 and 27 points.28 Change
in depression severity was calculated such that positive
values indicate improvement (decrease in PHQ-9 scores)
and negative values indicate deterioration (increase in
PHQ-9 scores) between baseline and postintervention.

Sociodemographic and self-reported clinical variables
Sociodemographic variables assessed as part of the
EVIDENT trial included sex (female/male), age (in
years), educational attainment (lower secondary school,
middle secondary school, higher secondary school quali-
fying for a university of applied sciences, higher secondary
school qualifying for university (German: ‘Abitur’),
other), employment status (full-time employed, part-time
employed, not working (including students, unemployed,
retirees), other) and relationship status (married/regis-
tered partnership and living together, married/registered
partnership but not living together, in stable relationship,
single, divorced, widower). In addition, we collected
self-reported ‘lifetime number of depressive episodes’,
including the current depressive episode.

Statistical analyses

Mean baseline and post-test assessment scores are
reported for the intervention and control group subjects
separately. In addition, between-group differences were
calculated using Cohen’s al,32 including the 95% CI of the
effect size estimate. Cohen’s d was determined by calcu-
lating the difference score between the mean scores of
the control and intervention groups and then dividing
the difference by the pooled standard deviation (SD)
of the two groups. Interpretation of d follows Cohen’s
suggestion of d=0.2 considered a small, d=0.5 considered
a medium and d=0.8 considered a large effect size.”
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Potential moderating effects were investigated using
linear regression models based on intention-to-treat (ITT)
analyses. The models included change in PHQ-9 from
baseline to postintervention assessment as the outcome,
group allocation as a predictor and baseline PHQ-9 score
as a covariate. As moderator variables, we chose the same
sociodemographic variables as selected by Karyotaki et
al'” in their meta-analysis, including sex, age, educational
attainment, employment status and relationship status. In
addition, we included the variable ‘lifetime frequency of
depressive episodes’. Given the small number of observa-
tions in some response categories of the proposed moder-
ator variables, a number of moderators were recoded by
aggregating response options into overarching but inter-
pretable categories. That is, educational attainment was
dichotomised into ‘Abitur’ vs ‘else’, as upper secondary
school qualification, that is, reaching the formal univer-
sity entrance qualification, is one of the strongest predic-
tors of social class (including risk of poverty and social
inequality) and health (eg, health status and health-
directed behaviour) in Germany.” Employment was
dichotomised into ‘full-time/part-time employed’ versus
‘else’. Relationship status was recoded into ‘married/
in a stable relationship’, ‘not living with a partner’ and
‘single’. Finally, ‘lifetime frequency of depressive episodes’
was recoded as ‘1 episode’, ‘2-5 episodes’, ‘6-10 episodes’,
‘11-20 episodes’ and >20 episodes’.

The strength of associations between change in PHQ-9
and each of the variables in the model was assessed with
regression coefficients B. The higher and positive values
of B denote a more favourable effect (greater decrease in
the severity of depression). Before carrying out the statis-
tical analyses, assumptions underlying the use of a linear
regression, including linearity, homoscedasticity, non-
collinearity and normality of residuals, were checked.
While no violations of linearity, normality and homosce-
dasticity assumptions were detected, provision of email
support, which was initially considered to be included in
the model, was a strong contributor to collinearity due to
overlap with group allocation and baseline PHQ-9 scores.
Therefore, this variable was excluded from further anal-
yses. In all analyses, a statistical significance level alpha of
0.05 was used (two-tailed tests).

Moderating effects were assessed with tests of multipli-
cative interactions between group allocation and moder-
ator variables. To reduce potential collinearity problems,
the continuous variable ‘age’ was mean-centred before
computing the interaction terms.

Model building to test moderating effects proceeded
in three steps. The initial model contained the interven-
tion group, baseline PHQ-9 and all moderator variables
as fixed factors. In the next steps, interactions between
group allocation and a moderator were added to the
model, with separate models tested for each moderator.
Once all moderating effects were tested individually, all
significant moderating effects were then entered into the
last and final model simultaneously to assess their relative
contribution to the outcome.

Handling of missing data

Multiple imputation by chained equations was used to
handle missing data, with 25 imputed data sets created
for the analyses. Relative efficiency estimates for the 25
imputed data sets were at least 99% for all model coef-
ficients, which is considered sufficient. All moderator
variables (sex, age, educational attainment, employ-
ment status, relationship status and lifetime frequency of
episodes), group allocation, provision of email support,
PHQ-9 baseline scores and multiplicative interactions
between group allocation and moderator variables
were included in the imputation model. In addition, we
included the baseline Medical Outcomes Study (MOS)
36-item Short-Form Health Survey mental and physical
component summary scores’’ to improve accuracy of
imputed values.

RESULTS

Study population

Of the 1013 participants of the EVIDENT study, 31%
were male; the average age was 43 years. About 60%
were married/living with a partner and about half of the
participants had obtained a university entrance qualifi-
cation (‘Abitur’). About two-thirds were either working
full time or part time, and the most frequently reported
lifetime frequency of depressive episodes was between
two and five episodes (see table 1). Further details on the
clinical characteristics of the study sample are described
elsewhere.”!

As reported in detail in the core paper,31
completion rate at post-test assessment was 21.6% across
groups. Using logistic regression analyses, it was shown
that patient dropout was not associated with any of the
following variables: group allocation, sex, age, relation-
ship status, educational attainment, baseline PHQ-9 score,
baseline diagnosis of depression (clinician-reported) or
self-reported panic disorder.™

the non-

Mean PHQ-9 scores at baseline and postintervention
assessment

As already reported in detail in the core paper of the
EVIDENT trial,?’1 the mean baseline score was around
10 points on the PHQ-9 (table 2), which is the cut-off
between mild and moderate depressive symptoms.”® At
post-test, thatis, 12 weeks after baseline, group differences
between intervention and control group subjects were
observed, with Cohen’s d indicating small-to-medium-
sized between-group effects.

As we were mostly interested in subgroup differ-
ences, the between-group effects for the subgroups were
explored more closely. As shown in table 2, there were
no apparent differences in the magnitude of Cohen’s
d within each subgroup, with the largest differences
observed in the subgroup ‘relationship status’, with those
not living with a partner showing medium size effects,
while the other two groups (ie, married/living with a
partner; single) showing small size effects.

Nolte S, et al. BMJ Open 2021;11:€041389. doi:10.1136/bmjopen-2020-041389



Table 1 Sociodemographic characteristics of the participants of the EVIDENT trial: comparison of intervention group and

control group

Total sample (N=1013) Intervention group (n=509) Control group (n=504)

n % n % n %

Sex

Female 695 69 350 69 345 69

Male 318 31 159 31 159 32
Age in years (mean/SD) 43 11 43 11 43 11
Relationship status

Married/living with a partner 614 61 309 61 305 61

Not living with a partner, including 152 15 82 16 70 14

divorcees and widowers

Single 247 24 118 23 129 26
Educational attainment

Lower secondary school 53 5.2 29 5.7 24 4.8

Middle secondary school 243 24 131 26 112 22

Higher secondary school qualifying for 172 17 87 17 85 17

university of applied science

Higher secondary school qualifying for 520 51 249 49 271 54

university (‘Abitur’)

Other 25 25 13 2.6 12 2.4
Employment

Full-time employed 413 43 208 43 205 44

Part-time employed 206 22 109 23 97 21

Not working (including students, 221 23 107 22 114 24

unemployed, retirees)

Other 115 12 61 13 54 12
Lifetime frequency of episodes

1 episode 189 19 96 19 93 19

2-5 episodes 430 43 206 41 224 45

6-10 episodes 202 20 110 22 92 18

11-20 episodes 100 9.9 53 10 47 9.3

>20 episodes 91 9 44 8.6 47 9.3

SD, standard deviation.

Main analyses

The results of the linear regression models assessing the
moderating effects of sociodemographic variables and life-
time frequency of depressive episodes on the outcome of
the intervention are summarised in table 3. Overall, indi-
viduals in the intervention group experienced a signifi-
cantly larger decrease in depression severity than control
group subjects (B=1.75, 95%CI 1.19 to 2.31, p<0.001),
after adjusting for baseline PHQ-9 and age, sex, educa-
tion, employment, marital status and frequency of depres-
sive episodes. A greater reduction in depression severity
was also associated with higher (worse) baseline PHQ-9
scores (B=0.55, 95% CI 0.43 to 0.66, p<0.001), while indi-
viduals who reported >20 lifetime depressive episodes
showed a significantly smaller decrease in depression
severity than those who reported one depressive episode

(B=-1.84, 95% CI -3.05 to —0.63, p=0.003). For the group
of participants with between 6 and 10 episodes, there
was a trend towards fewer benefits compared with those
with one depressive episode, with the upper bound of
the 95% CI close to zero (f=-0.86, 95% CI -1.75 to 0.02,
p=0.06). As shown in table 3, step 2, however, none of the
examined moderator tests reached statistical significance,
indicating that the magnitude of the intervention effect
was not influenced by age and was homogenous across
groups defined by sex, educational attainment, employ-
ment status, marital status as well as lifetime frequency of
depressive episodes.

DISCUSSION
In the present study, we set out to investigate the poten-
tial moderating effects of a range of sociodemographic

Nolte S, et al. BMJ Open 2021;11:€041389. doi:10.1136/bmjopen-2020-041389
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Table 2 PHQ-9 scores at baseline and at 12 weeks post assessment in the EVIDENT trial: intervention group (n=509) versus
care as usual control group (n=504)

Baseline Post
Care as Care as
Intervention usual Cohen’s Cohen’s d Intervention usual Cohen’s Cohen’s d
M SD M SD d 95%Cl M SD M SD d 95% ClI
Sex
Female 105 2.3 105 23 O -0.17t00.17 7.68 4.1 9.37 44 025 -0.24 10 0.75
Male 9.7 25 105 25 0.14 -0.14t0 042 7.24 3.8 8.69 41 0.37 —0.07 to 0.80
Age (median split)
<44 years 104 2.4 104 24 O -0.22t00.22 7.97 4.2 9.21 0.3 —0.06 to 0.67
>44 years 101 24 10.3 2.4 0.09 -0.12t00.29 7.14 3.9 9.11 4.6 047 -0.11t0 0.83
Education
Higher secondary 102 24 104 25 0.05 -0.13t0 0.24 7.58 4.1 9.05 42 0.35 —0.05 to 0.66
Other 103 25 10.3 2.3 0.02 -0.24t00.28 7.47 4 9.41 45 0.46 0.0 to 0.92
Employment
Full or part time 10.3 24 103 24 O -0.18t00.18 7.49 41 9 4.4 0.36 —0.08 to 0.68
Not working 101 25 104 24 01 -0.15t00.36 7.65 3.9 9.44 41 045 0.03 to 0.87
Relationship status
Married/living witha 10.1 2.5 10.3 2.4 0.09 -0.11t00.28 7.38 4 8.92 42 0.37 -0.05to0 0.70
partner
Not living with a 104 23 104 25 O -0.37t00.38 7.65 4.5 9.87 43 0.51 -0.18 to 1.20
partner (including
divorcees and
widowers)
Single 106 2.4 105 2.3 0.04 -0.25t00.33 7.89 4 9.32 45 0.34 -0.19t0 0.87
Lifetime frequency of episodes
1 episode 9.63 2.6 9.98 24 0.14 -0.21t00.49 7.00 41 855 44 0.38 -0.23t0 0.97
2-5 episodes 103 2.4 101 25 0.1 -0.13t00.33 7.10 4 8.56 3.9 0.37 0.0to 0.74
6-10 episodes 101 25 10.7 23 0.23 -0.10to 0.56 7.91 3.8 10 4.9 0.49 0.10to 1.08
11-20 episodes 109 2.1 109 2 0.03 -0.43t00.37 8.40 3.9 102 4.2 0.44 -0.3510 1.23
>20 episodes 10.7 22 112 21 0.21 -0.22t00.66 8.84 4.3 105 4.4 0.37 -0.52 to 1.27

Cl, confidence interval; M, mean; PHQ-9, Patient Health Questionnaire-9; SD, standard deviation.

variables as well as variable ‘lifetime frequency of depres-
sive episodes’ on the outcomes of participants of Deprexis,
an online CBT-based intervention for the treatment of
depressive symptoms. While baseline scores were predic-
tive of symptom change, with higher baseline scores (ie,
higher degrees of depressive symptom burden) associ-
ated with greater reduction of depressive symptoms, none
of the included sociodemographic and clinical variables
was found to be moderating depression outcomes based
on the ITT population. Our findings therefore suggest
that an online depression intervention is equally benefi-
cial to a large range of participants. This is a reassuring
finding and implies that the intervention is suitable for
many people with mild to moderate depressive symptoms
regardless of the participant characteristics we examined
here.

To put our results in context, the current evidence
regarding potential moderating effects of participant
characteristics in web-based depression interventions is

inconclusive. By and large, we confirmed the findings
of Karyotaki et al'” and Geraedts et al,'® who also did not
find any moderating effects of participant-level and study-
level variables on treatment outcomes. That is, regardless
of sex, age, educational attainment, employment status,
relationship status and self-reported lifetime frequency of
depressive episodes, participants seemed to have received
comparable benefits from using the web-based depres-
sion intervention Deprexis.

Clinical implications

The finding that many participants benefited from
engaging in an online depression course suggests that it
seems sensible to recommend broad recruitment strat-
egies to attract a wide range of persons with mild to
moderate depressive symptoms to web-based depression
interventions. This finding is particularly important in the
context of those that may currently be underrepresented
in online courses. For example, we found that persons with
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Table 3 Results of the linear regression models based on
intention-to-treat analyses

B 95% CI P value
Step 1: main effects

Intervention group

Control Reference

Intervention 1.75 1.191t02.31 <0.001
PHQ-9 total score at 0.55 0.43t00.66 <0.001
baseline
Age in years 0.01 -0.02to 0.04 0.44
Sex

Male Reference

Female -0.38 -1.02t00.25 0.24
Education

High school Reference

(‘Abitur’, ie, reaching

university entrance

qualification)

Other 0.1 -0.51t0 0.71 0.75
Employment

Full-time or part-time Reference

employed

Not working 0.12 -0.47to 0.71 0.69
Marital group

Married/in a stable Reference

relationship

Not living with a -0.07 -0.96to00.82 0.87

partner, including
divorcees to

widowers
Single -0.32 -1.05t00.4 0.38
Frequency of episodes
1 episode Reference
2-5 episodes -0.12 -0.89to0 0.64 0.75
6-10 episodes -0.86 -1.75t00.02 0.06
11-20 episodes -0.91 -1.961t00.14 0.09
>20 episodes -1.84 -3.05t0-0.63 0.003
Step 2: moderator effects
Intervention by age 0.01 -0.04 to 0.06 0.56
Intervention by sex -0.05 -1.27t01.17 0.94
Intervention by 0.89 -0.211to0 1.99 0.11
education
Intervention by 0.16 -0.95to01.27 0.77
employment
Intervention by marital 0.32
group (overall effect)
Intervention by 0.95

frequency of episodes
(overall effect)

P values marked in bold are significant at the p<0.05 level.
Cl, confidence interval; PHQ-9, Patient Health Questionnaire-9.

lower educational attainment were under-represented in
the EVIDENT study,” a phenomenon that has also been
observed in other psychotherapy studies.”® Similarly, men
were under-represented in our study, with a participation
ratio of women versus men of 2:1. As those with lower
educational attainment as well as men seem to have bene-
fited just as much from Deprexis compared with those
more likely to participate (eg, more highly educated indi-
viduals, women), it seems further reasonable to recom-
mend that recruitment strategies could particularly target
those who seem to be less frequentattendees. For example,
recruitment outside of RCTs, such as medical practices,
has been shown to be a very effective way to reach popu-
lations with lower educational attainment compared with
the present sample.” However, in this context it needs to
be considered that our results are based on a sample that
consisted of self-selected individuals; that is, as is the case
with many self-management type interventions, results
may be biased towards participants who self-selected into
these courses.”™ Therefore, it is likely that participants
were highly motivated at the start of the intervention and
were ready to change.” Selfsselection bias, however, is
most problematic in the context of observational studies.
In an RCT such as the EVIDENT trial, both motivation
and readiness to change can be assumed to be compa-
rable between intervention and control group subjects;
hence, observed group differences at the end of the trial
may be mostly due to the intervention rather than other
competing reasons. Also, research suggests that self-
selection may not be a large issue in depression internet
interventions.*’ However, it remains that recruitment of
those under-represented may prove difficult if the reason
for non-participation is lack of motivation.

Limitations

Our study has some limitations. First, the statistical power
for subgroup analyses is lower compared with main effect
analyses, particularly if subgroups are notidentical in size,
as in the present study.” Therefore, the absence of a statis-
tically significant moderating effect does not necessarily
mean that it applies to all subgroups.” However, to date
the EVIDENT study is one of the largest studies carried
out in this area; that is, the chosen subgroup categories
enabled us to carry out these types of analyses, giving us
confidence that the lack of moderating effects is not a
false-negative finding. Second, despite careful selection
of potential moderating variables, this post-hoc analysis
was limited to those variables that were assessed as part
of the EVIDENT trial, a trial that was desi%ned to answer
a different research question from ours.?’ 3! Therefore,
it cannot be ruled out that other variables that were not
assessed indeed moderated treatment outcomes, for
example, ethnicity, language ability or health literacy.
However, we feel the selected sociodemographic vari-
ables cover a reasonable range of participant character-
istics and are in line with the sociodemographic variables
examined in a recent meta-analysis.'” Third, the response
categories of some of the variables had to be collapsed to
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ensure sufficient numbers of observations in subgroups
of moderator variables. If response categories had been
collapsed in different ways, it cannot be ruled out that
this would have led to different results. However, we care-
fully selected the chosen categories and are confident
that these were sensible to answer the present research
question.

CONCLUSIONS

In conclusion, to our knowledge the EVIDENT trial is
one of the largest RCTs to date exploring the effects of
an online depression intervention. Results suggest that
the web-based course Deprexis significantly improved
depression outcomes in the treatment group and these
were not moderated by sex, age, educational attain-
ment, employment status, relationship status or lifetime
frequency of depressive episodes. Therefore, recruitment
of participants to online psychotherapeutic interventions
should be broad, while special attention may be paid to
those currently under-represented in web-based depres-
sion courses as well as those who may not seek any type
of psychotherapeutic treatment whether it is delivered
online or face-to-face.
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