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Efficacy of a psychological online intervention
for depression in people with epilepsy: A
randomized controlled trial

*Johanna Schro€der, TKatja Bru€ckner, $Anja Fischer, TMatthias Lindenau,
*UIf Ko€ther, 8Eik Vettorazzi, and *Steffen Moritz

SUMMARY

Objective:Depression is the most prevalent psychiatric disorder in persons with epilepsy
(PWESs). Despite its major impact on quality of life and risk of suicide, most R¢Hw0t

treated for depression. A current challenge in mental health care is btmsddhis treatment

gap and increase access to psychological services. Psychological online intes\(&@ils)

have shown efficacy in improving depression among indi- viduals without neurologic disorders.
This pilot study aimed to assess the feasybditd efficacy of a psychological online intervention
for depression (Deprexis) in PWEs who have symptoms of depression.

Methods:Participants with selfeported epilepsy and subjective complaints of deigs-
symptoms were randomized to an intervamgondition (Deprexis) or to a wainhg list control
(WLC) condition. After 9 weeks, participants were invited to complete an amlagsessment.

ResultsRelative to the waiting list group, program users experienced a signgigaiptom
decline on théeck Depression Inventory (BDI-I, primary outcome) with a moderate effect
size in the complete observations analysis and a small effect size in the irtestteat
analysis. Furthermore, there was a significant improvement with a moddeateseé on the
“energy/fatigue” subscale of the Quality of Life In Epilepsy Inventd§ {QOLIE31).

Significance The results of this trial suggest that POIs may be a feasible and beneficiat tool fo
PWEs who have comorbid depressive symptoms.

KEY WORDS:Depression, Epilepsy, Internet intervention, iCBT, Deprekispressive
disorders are the most frequent comorbid psychological condliin persons with
epilepsy (PWEs), with lifetime prevalence rates cf3o?!
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Depressive disorders are the most frequent comorbid psychdlogngitions in persons

with epilepsy (PWES), with lifetime prevalence rates of33 6! Patients with

uncontolled seizures are diagnosed with major depression twice asasfigatients with
controlled seizure$Depressive symptoms, as well as seizure worry, have a major impact
on the quality of life of affected indviduals?irrespective of the type of recent epileptic
seizured.

A recent systematic review suggests that psychological imigows, such as cognitive
behavioral therapy (CBT), are effective if they are particularly focosetie reduction
of depressive symptoms rather than on the redlucti sei zure frequency Given
physicianrelated treatment barriers related to fears of lowering seizure thresitld
adverse drug interactions between antidepressants andlaptiegrugs (such as,
reciprocal inhibitory or excitatory effects on drug metabolisfes,well as reluctance
among PWESs to engage in therapy because of fear of stigmatjZzalter native
methods of delivering treatment are needed. In the past deeeldleolbgical advances in
Internetbased communication have creatdde potential to make psycholegal
services more convenient and accessible to consiREYEs are often interested in
exploring novel approaches, but unfortunately, research on theadplitly and efficacy
of such approaches for depression in PWEaris? in con trast to the welgrounded
evidence on psychological online interventions (POIs) for depressgeneral. A meta
analysis that included seven randomized controlled trials giRGfTseltguided
psychological interventions for depressioné selfhelp book and six Interndétased
self help programs based on CBT methods [ICBT]) confirmed their efficacy,
demonstrating an average small effect (d = 0:28)subsequent metanalysis that
included 19 studies on computand Internebased interventions for depression (based
on several psychological treatment approaches) supportelfthdings and reported a
moder ate posttreatment pooled effect size (d = 0'*5BDIs for depression hold
promise, both as selfelp applications and as adjunctive therapies to usuatzare.

Trial objective

This pilot study aimed to evaluate the feasibility and eHicy of a POI program for
depression (Deprexis; see Inteention section) in individuals with epilepsy and
comorbid depressive symptoms. Themary outcome of the study was depressive
symptoms as assessed with the Beck Depression Inventory-l;(B&d the
Questionnaires setion). A secondary aim was to assess whether quality of life is
improved by the intervention.

Methods

Recruitment



Between May 2012 and July 2013, a patient database from tlep&piCenter Alsterdorf
was used to invite patients via mail. Further patients were thvigepostings in
moderated epilepsgpecific online forums (http:// forum.epilepsietz.de/ and
http://www.epilepsieonli- ne.de/forum/). Individuals without seaiéported epilepsy
diagnoses or depressive symptoms were excluded awt@alftifrom the online survey
and were blocked from sjgar ticipation by means of “cookies.” Beyond that, self
reportedepilepsy diagnoses were externally validated based on lapgspecific
inventory, the Performance, Sociodemgoaphic Aspects, Subjective Estimation
(PESOS) questiomaire (see Questionnaires section), by conducting plausitilggks
for each participant. The study invitation summarized the basiy stesign, and it was
made clear that all participants would receive-fseeharge access to the online program
(either immediately or at the end of the study), which would aatically expire after

the intervention period of 9 weeks. No financial reimbursement was dfferestudy
participation.

Baseline assessment

A Webrlink in the postal and forum invitations directed potentiatipgants to the
baseline survey, which was implemented using the software paekes Survey
(www.unipark.info). The online survey program prevented multgdgnis from the same
computer to the baseline swey by the use of “cookies.” We obtained an online
informed consent for each participant in accordance with regusatip the Ethics
Committee of the Medical Assea@tion, Hamburg. The baseline survey proceeded with
sec tions as follows: inquiry of sociodemographic information,ichhhistory (e.g.,
current treatments, psychiatric diagses), a psychopatholagie.g., depression), and a
psyche logical section (e.g., quality of life). The psychological andchepathologic
sections encompassed several questiaires that are described in detail in subsequent
text. At the end of the survey, participants were required to enteetimail addresses.
Completing the baseline survey required approximately 40 min.

Inclusion and exclusion criteria

Inclusion criteria were liberal because we aimed to acquire aalinrepresentative
sample to maximize external validity and, thus, relevance iftical practice'®For
example, although age and currently being in psytiterapy or using pharmacologic
treatment did not lead to exclusion, these variables were esdrantheir effect on
outcomes. It was not our aitm verify a clinical diagnosis of depression, because we
conducted our trial using lovthreshold criteria including subclinical depressive symp
toms. The reason for letirreshold studies was to reach people that usually fall through
the cracks of healtbare because of subclinical depressive symptoms or reluctance to
undergo faceo-face treatments or diagnostic ass@ssnts.

Individuals without selreported epilepsy diagnoses, without-selforted depressive
symptoms, and with acute suicidal ideation, and those lackiffigient time to take part



in the online program for 9 weeks, were excluded from participatiqroriieg
diagnoses of psychosis or bipolar disorder, as well as suigidatitto immediate
exclusion by means of a “trap door” in thigrvey program, which teminated the
assessment by informing participants about the respectivengefs their exclusion. For
subjects with suicidal tendencies, telephone numbers of institutions spexgal in the
treatment of suicidality were gikyed.

Treatment allocation

Included participants who provided theimail addresses at the end of the baseline
survey were randomly allocated to the treatment or WLC groupcaltn was done in
consecutive order using a compugenerated ran

domnumber table. No stratification was applied. Parpeints in the immediate
treatment group received detailed instructions vimaad on how to log into the Deprexis
sys tem using an access code that allowed full use of thegpain for the duration &
weeks, starting at the time of registration. Those in the WLC condidielayed treat
ment) received notice viaraail that they were allocated to the control group and would
receive their access code upon completion of the fellpwssessment 6 moatlater.

Intervention

This trial used the Interndsiased program Deprexi$which is aimed at reducing
symptoms of depression. It ceprised predominantly elements of CBT, such as
cognitive restructuring and behavioral activation, and compi&rtbesavith
mindfulness and acceptance exercises, among others. Userd intérdlce program via
a simulated dialogue, in which they are continuously asked to select one of $evera
response options and are presented with subsequent contemtiéo match their
expressed preferences and requirements. Depending on readidg@edesach user’s
individual path through the program, each module lasts appatedy 16-60 min.

Reassessment (after 9 weeks)

Nine weeks after the baseline assessment, participantéssent an-enail invitation to
take part in the second evaluation that included a linktthigethem to the posttreatment
survey. To achieve a high completion rate, up to three remindeessent via-enail if

the partici pants did not respond todlinvitation email. At the beginning of the
posttreatment survey, participants were requested to enter theegaai address as in
the baseline survey for identification and matching of anel postdata. The post
assessment contained the same questionnaires as the baseépdsee Questionnaires
section). In addition, participants in the treatment conalh were asked questions
relating to subjective appraisal of the program.

Sample size



Sample size calculation, performed using G*Potrvegyeatd that 80 patients (full
sample) would be necesary to detect a significant difference when assuming a
mediunHarge effect size of treatment over the control condition atlamed of 0.05 and
a power of 0.95 (twaailed; considering 25% dropout). Recruitment stopped after 81
patients had completed the baseline survey. Three of thoser@Exatuded prior to the
baseline analyses, so that 78 participants remained in thées@npe of those three was
lost due to technical issues with the survey program, and tweosotlere excluded
because they stated they had given untrue answers to some wéshiertg in the survey.

Questionnaires

The Beck Depression Inventory (BDI®which served as the primary outcome of the
study, is a selfeport questionnaire containing 21 items. It represents a common
instrument for the assessment of depression severity- haleconsistency for both
psychiatric and nonpsychiatric pagations is above 0.8.The BDI was subdivided into
three subscales: negative attitude toward self, performaneerment, and somatic
symptoms.’

The PESOS questionnaire for PWEs assesses individual impaioeeto epilepsi?In
addition to objective parameters, such as demographic daiarestequency, and
further clinical aspects, subjective questions are posed thatcasetbon illnesspecific
difficulties and limita tions, such as disability in everyday life, molyilgnd inde
pendent life, social relationships, physical and mental conditepilepsyspecific
anxiety, stigmaelated problems, emotional adaptation, joblated difficulties, parent
related difficulties, and schooélated difficulties. The internal consistency of the PESOS
subscales is adequate (Cronbach’s a =—@.B9), as well as the criterigelated validity
with the Quality of Life in Epilepsy Inventory (QOLiB1, see below) of r =0.71. The
guestionnaire originally contains 58 items, buttfer online survey of this trial, only
those items that were deemed necessary todatt a diagnosis of epilepsy were u&ed.

The World Health Organization (WHO) Quiality of Life questiomagivVHOQOL:

BREF) is an abbreviated Zt&m version of the WHOQID 100 that was developed by
the WHOQOL Group in 1995 to measure quality of life in personts phsical or
psychological ilinesses, as well as in those without anfrhieapairments. The measure
cov- ers four domains: physical, psychological, social, @amd- ronmental quality of
life.1®

The Quality of Life in Epilepsy Inventory (QOL#B1Y°contains seven subscales that tap
emotional weHlbeing, social functioning, energy/fatigue, cognitive functignseizure
worry, medication effects, and overall quality of life. The QOBIEoverall score is
obtained by a weighted avexge of the different dimensions that include 30 items in
total.



For participants who were assigned to the intervention groufiicadd questions

relating to the subjectively peteived efficacy and feasibility of the program were posed.
Further, several questions probed the intervention’s apjbliltiy to the specific issue of
depressive symptoms in PWESs.

Strategy of data analysis

Al statistical analyses were conducted blid@ad by using IBMSPSSStatistics 22.0
(Armonk, NY, U.S.A.) software. Complete observations analyses wedeictma for
participants using a linear mixed model (LMM) approach in viewaifssical studies
suggesting that an LMM yields higher power to detect group differs and can utilize
all available data!All results are reported using restricted maximum likelihood (REM
estimation and the Satterthwaite approximation to calketifet denominator degrees of
freedom. Following the advice of Barr et?ain terms of the random effects structure, for
each result, the individual participant is utilized as a randdendept, and time between
assessments in weeks is used as a random slope. The paratimatée @f interest for
each model is the interaction term group (Deprexis vs. WLC) 9 tiaselipe vs. post),
which contains the information if a sigificant change between the two groups exists
over time. Effect sizes are reported as Cohen’s d (d < 0.2 % small effect, d < 0.5 %
moderate effect, 8.<d % large effect).

Results

Baseline differences

Sociodemographic and clinical baseline characteristics bf graup are presented in
Table 1. Randomization was generally successful because niccaigniifferences
between the intervention group and the control group emerged &varables, except
for age: F(1, 76) = 2.01, p = 0.048. Participants in the WLC group wereegoage, 5
years older (40 years; range-ZP) than participants in the intervention group (35 years;
range 1857). To take this group difference into account, the variable “ags’emtered

as a covariate in the statistical analyses.

Approximately 75% of all subjects were female, 47% had at legistschool education
(13th grade), and 25% received some kind of psychotropic medicHfith focus on
antiepileptic medication, almost half of the anticonvulsivegdrwere wettolerated m
both groups. Again, there was no difference between the WLC anateimneention group
in terms of seizure type and frequency. On average, both groups bdadthpmantly
minimakmild depressive symptoms (BDI score < 18) with an average BDI score of 19
(range 240) in the WLC and 22 (range40) in the intervention group

(see Table 2). Almost half of the participants (47.4%) reported ragesame kind of
depression treatment at baseline.



Group comparisons
Completion

The overall completion rate for the main outcome at post assessras 72%, with no
statistically significant difference between the intervention group (63%) and the control
group (80%): %(1) = 2.00, p = 0.157. Three participants were missing because one
subject withdrew consent during the course of the trial, and ic@ses there was a
delivery failure of the invitations to the via email postassessnfnother subject
cancelled halfway through the online survey, so corresponditagatle available for the
BDI but not for the rest of the measures.

Statistical analyses

Analyses on complete observations were conducted for the prandrgecondary
outcomes. The main effect of the covariate, age, did not yieldisgmge in any of the
analy ses. Results are summarized in Table 2, indicating that {saitnetine intervention
group showed a significantly greater symptom reduction on thel Biddl score than
subjects in the WLC, with a moderate effect size F(1, 55.96) = 7.18;@l+d = 0.46.
The extent of this effect size corresponded with a substantiabuement of 6.24 BDI
points, on average, for the intervention group. However, the WLC gtsonaproved
slightly (1.41 BDI points) across time (see Table 2).

In addition to the analyses utilizing all available data, it@rto-treat (ITT) analyses
were performed for the pnmary outcome (BDI) and for all secondary outcomes with
the last observation carried forward (LOCF) method, that is, theil@asdlservation.
Results, displayed in the final eaimn of Table 2, did nachange except for the BDI
subscale “negative attitude toward self,” which was not Bagmt anymore.

Table 1. Sociodemographic and clinical background information of WLC and intervention group
at baseline

There was no significant difference in theatjty-of-life gain between the intervention
group and the WLC over time as measured using the four domaires\WHEOQOL-
BREF. There was also no significant group difference over tinteeiepilepsyspecific
quality of life measure, the QOL{8L, F(1, 76) = 0.098; p = 0.755; d = 0.04, but in the
subscale “energy/fatigue” we found a significant diffamce between intervention group
and WLC with a moderate effect size, F(1, 76) = 4.274; p = 0.042; d = 8.82Jlaas a
statistical trend for the subscale “social function,” F (1, 76)822, p = 0.098; d = 0.21
(Table 3).

Subjective appraisal

Table 4 provides data on the retrospective appraisal of the prdigman participants who
were randomized into the intervention group and had loggedhatprogram at least



once. Most of the participants were satisfied with the programdwse it again, and
appraised it as suitable for depressive symptoms that acconmmubepse. Although
participants see the program as a suitable adjunct to theicah&e@atment and a tool to
bridge waiting time for psychotherapy, only a minority found the program appropriate
as a substitute for psychotherapy. A slight majority reportedhbagirogram should be
better adapted to the special needs of PWEs. Most suggestihiis iespect referred to
the wish of including more epilepseglated topics: how to deal with stresses and strains
that go along with seizures, how to react to the stigmatization &<PANd psychedu
cation regarding the relationship of epilepsy degression.

Discussion

The study investigated the efficacy and feasibility of a psychcdl online intervention
for depression (Deprexis) in PWEs and comorbid depressive sys\pitie completion
rate (73%) was a little lower than in equivalent tnaig samples of individuals with
depression (81.9%)or individuals with depression associated with multiplersekis
(79%)24

The majority of PWEs appraised the intervention gram as “good” and “helpful to
treat depressive symptoms” (see Table 2). Subjective apprasabnwirmed in the
complete analyses for the BDlwhere significant improvements with small to
moderate effect sizes emerged for the total score, as well as thdeslisegative
attitude towards self” and “performance impairment.” The sigo#nt results for the
BDI total score were reproduced in an ITT (LOCF) analysis with smatitefiees. The
effect was not due to concomitant treatment; groups didiffet in treatment (or
treatment changes) with antiepileptic dragsing the intervention period. We consider
this symptom reduction to be a meaningful change, which imiblegsa larger trial on
PWEs with comorbid depressive symptoms using Deprexis or otifiae treatment
programs should be conducted in the future (including analysdtsonechanisms of
efficacy, and the impact of adherence and attitudes toward psgchyogton efficacy, as
well as effectiveness trials in natural settings).

Table 2. Group comparisons on the primary outcome measure (BDI) for baseline, enanabint
across time

Table 3. Group comparisons on the secondary outcome measure QOLIE-31 for baseline, end
point, and across time

On the measures tapping epilespecific quality of life (QOLIE31) and quality of life
in general (WHOQOLBRERP), significant improvement emerged on only one-sdale
of the QOLIE31 (“energy/fatigue”). This result might be due to the behavioral
activation, as well as the physical exercise and lifestyl@ifmation modules of



Deprexis. This improvement is in line with the symptom reductidherBDI

“performance impairment” item “fatigue”We speculate that no improvements on other
subscales of the QOLIEL emerged due to a lack of epilepsiated themes covered by
Deprexis.

In their subjective appraisal of Deprexis, most parpants found that the program
should be adapted to the sp&l needs of PWEs with respect to involving more
epilepsyrelated topics. “Tailoring’® Deprexis to PWES, could increase the acceptability
as well as the effectiveness of the intervention in this paati@atient group.

Some limitations of this pilot study need to be addressed beifored to the

conclusions. First, the recruitment poess was very slow, indicating that PWEs had no
great inter est in either online trials or the intervention. Still, subjectperaisal of the
intervention was good, which speaks for the need for different recniistrategies in
further trials.

Second, diagnosis of both epilepsy and depressive-spmg relied on selfeport
measures instead of direct contact. Bsessments conducted online have been shown
to be valid®and are therefore used with increasing frequency. A recentanalgsis
concluded that selieports yield more conservative estimates of treatment efftbacy
clinician ratings’’

A further problem concerns a possible recruitment bias. Because efftselsctivity

nature of online studies, it could be that participants weresexugly motivated or

suitable for psychological online interventions. Such intentions might be p#cularly
attractive for people who are wadrsed in using the Internet, or those with a preference
for alternative treatment approaches, a reluctance to seek diratieingabr

dissatisfaction with conventional intarentions?’ To avoid this bias, more trials in

natural settings are warranted, in light of the promising resulteqirt mary

effectiveness trial&

Further problems that often accompany online trials and imgoves are high dropout
rates and difficulty assessing the reasons for attrition. Regardingyekent trial, there
was an absolute, but not statistically sigreant difference in dropout rates between
groups, such that fewer participants dropped out in the contngb giderefore,
assumptions for the LOCF method (missing values are missing ewm@typht random)
were not vie lated. This was also supported by conducting all analyses agiag
protocol method (not presented here) that did not alter any of tesré¢evertheless,
one should bear in mind that future research should addresstantigdalropout bias
rigorously, either by implementing an active control or by otheams. Although, we
tried to prevent dropouts in this study by sendimga@ reminders, it must be noted that
completion rates were slightly worse than in an equivaleny siydur research group in
par ticipants with depression without neurologic disordées well as in depressed



participants with depression armbther neurologic disorders.

The present article reports an interim analysis. Acdogly, we are well aware of the
rising probability of a typd. error for the upcoming analysis of follawp data. In light of
this, the present results have to be considered preliminary anid $leoinvestigated
further when all data are avadble using appropriate methods to control for the higher
type-1 error rate. Secondly, because this trial is of a-prehary nature, in the future our
results need to be replicated in individuals with confirmedraiags of epilepsy and
control groups bPWEs without depressive symptoms, PWEs with depression, and
depressed patients without elgipsy.

To conclude, the present study contributes to a growmgirical basis highlighting the
benefits of POI for depression. Interventions such as Deprexis maiplase the
existing treatment gap due to their accessibility and effitaed?9t is also important to
note that most Internahterventions that claim to reduce depressive symptbawe no
evidence base at all and should be tested in independeniniaedaontrolled trials
before they can beegarded as safe and efficacious. Effective POI progifamgeople
with symptoms of depression can potentidiigve a large impact at a population health
level—even withsosymptoms. Faceo-face therapy should still be recomended as the
standard for depression treatment, but POIs can be regarded eithsilds &dternatives
or as a possble adjunct to traditional treatment approaches.
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