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ABSTRACT

Background: Depressive disorderare among the most prevalent and most disabling
disorders worldwide. Despite wadktablished diagnostic criteria and the availabibiy
effective treatments, depressive disorders often remain undetected and untreated- Internet
based depression screening followed by automated feedback of the screeningoesiilts
reach affectedndividuals outside the healthcare systamd enhance early detection and
treatmenuptake However, a thorough evaluation of the benefits and potential harms remains
lacking

Objective: The overarching objective of this cumulative dissertation is to evaluate the
benefits and harms of an automated feedback after indeasetl depression screening
intervention in adults with suspected but undiagnosed depressive disorder.
dissertatiorsynthesisesfour publicationsof the DISCOVER projectand integrages all
guantitative and qualitative findings within a mixegkthods framework.

Findings: Publication | presents the study protofml the threearmed, observemasked,
randomised controlled DISCOVER trial (RCTn total, 118i ndi vi dual s (aged
undiagnosed and untreated for depregswamo screened positive on an interetsed self

report depression scale (Patient Health Questionfairg0 points) were randomised 1:1:1 to
norttailored, tailored, or nfeedbackof the screening resultg-ollow-up assessments were set

at one and six monthécross all study arms, participants had a mean age of 37.1 years, 70%
identified as female, and 62% met criteria for major depressive dis¢adeessed by
Structured Clinical Interview for DSM). Publication Il reports that automated feedback did

not significantly reduce depression severity compared with no feedback. Secondary outcomes,
including depressiorelated healttbehaviour, service uptake, and quality of life, also showed

no significant improvement®ublication lllindicatesthat feedback did not increase negative
effectsincluding misdiagnosis, mistreatment, or deterioration in symptangconcern about
symptoms. However, netailored feedback was potentially linked to worsening suicidal
ideation. Publication IV presents a reflexive thematic analysis of interviews w@ith 2
participants(conductedupon completionof the RCT) and highlightsa twostep process
underlying participants' experiences with the screening procedure across all studyearms
irrespective of feedback provisioBtep ldescribsthe recognition of depressive symptoms
rangingfrom denial to awarenesss an initial reaction to particularly the screening questions.

Step 2 descrilsea subsequent sedixplorative process that encompasses up to three mutually



reinforcing themes:cognitive positioning(rejection vs acceptanceemotional reactions
(between empowerment and owed), andpersonal activatior{ffrom reflection to action)
Integration of findings: The mixedmethods integratiomevea that qualitativeinsights
primarily complemented prdefined outcomesnd expanded the evaluation of automated
feedback by also addressing depression screening. &egarding benefits, botthepression
screening questions and feedbawk the results seemed timster selfawareness, self
acceptanceand afeeling ofrelatedness Regarding harms, findings suggest tfestdback
potentially triggeredsymptom deterioratiotfincrease in suicidal ideation)while screening
guestions contributed ®motional burdein some cases.

Conclusion: This dissertation concludes that automated feedbaitér internetbased
depression screenimgpes not yieldelevant benefits regarding depressiefated outcomes
including behavioural patient activatioservice uptakeor symptom reductiarOn the other
hand feedbackcan potentially lead to harms suakincrease in suicidal ideatioAs such,
feedback aloneloesnot suffice to improve early detection and treatmgptakeof affected
individuals However, both screening questions and feedbatdmonstratepotential to
empower individuals by enhancing selfiareness, seHicceptance and relatednegss
answering depression screening questions may be emotionally burdensome for affected but
undiagnosed individuals, there is a need dpproaches that levemghe aforementioned
empowering aspectsf internetbased depression screening interventiamgle mitigating
potential harmsFuture research shoutdrroborate the findings on patiemtiented outcomes
and harms ideally by using multicomponentintervention frameworks to disentangle
differential effects of feedback vs screening aldhgrther,practicalefforts shouldprioritise
patient safety through improved regulation and monitoring of existing intbased
screening serviceg.g. by providingpatient information and human guidance. Altogether,
this dissertation highlights the absence of a straightforward solution for addressing undetected
depression whileinderscoring the need for future research to better understanmhthway
from identification to effective management of depressive disorders.



ZUSAMMENFASSUNG

Hintergrund : Depressive Stérungen gehdren zu den weltweit haufigsten und am stérksten
beeintrachtigenden Erkrankungen. Trotz etablierter diagnostischer Kriteriewitksémer
Behandlungansatze bleiben depressive Storungen haufig unentdeckt und unbehandelt.
Internetbasiertes Depresss8creening in Kombination mit automatisiertem Feedback der
Screeningergebnisse konnteBetroffene erreichen und so eden Friherkennung und
-behandlung verbessern. Einmfassendévaluierung der potenziellen Nutzen und Risiken
dieses Ansatzes steht jedoch aus.

Ziel: Das ubergeordnete Ziel dieser kumulativen Dissertation ist es, Nutzen und Risiken einer
automatisierten RlUckmeldung nach eindmternetbasierten Depresssfcreening bei
Erwachsenen mit vermuteter, undiagnostizierter depressiver Stérung zu evaluieren. Die
Dissertation basiert auf vier Publikationen des DISCOVHEBjekts undintegriert deren
guantitative und qualitative Ergebnisse innerhalb eines MitethodsModells.

Ergebnisse Publikation | prasentiert das Studienprotokoll fir die dreiarmige, Beobachter
verblindete, randomisiekontrollierte DISCOVERStudie (DISCOVERRCT). Insgesamt
wurden 118 Persone ( 018 Jahre alt, undi agnoemneri zi er t
depressiven Storupgl:1:1 auf folgende Studienarme randomisiert: npEvsonalisiertes
Feedback, personalisiertes Feedback oder kein Feedback zu den Sdfegebmssen. @
Follow-up-Erhebungen fanden nach einem und sechs Monaten statDuekschnittsalter

der Teilnehmeaden lag tber alle Studienarme hinweg 37,1 Jahren, 70 % identifizierten

sich als weiblich und 62 % erflillten die Kriterien fir eine Major Depreq&droben mittels
Strukturiertem Klinischen Interview nach DSB). Publikation 1l berichtet, dasslas
automatisierte Feedback die Depressionsschwere im Vergleich zu keinem Feedback nicht
signifikant verringerte. Sekundare Ergebnisse, einschlieflich deprEsstogenem
Hilfesuchverhalten Inanspruchnahme von Gesundheitsdiensten und Lebensqualitat, zeigten
ebenfalls keine signifikanten Verbesserungen. Publikationddutet darauf hin dass
Feedback nicht zu negativen Effekten wie Fehldiagnosen,bé&eduhdlungenund der
Verschlechterung von Symptomeder Sorgen tbedie Symptome fuhrte. Es wurde jedoch
eine potenzielle Verbindung zwischen niglersonalisiertenteedback und einesrhohta
Suizidalitatfestgestellt. Publikation 1V berichtet von einer reflexiven thematischen Analyse
von Interviews mit B Teilnehmeden (durchgefihrtnach Abschluss der RCT)eren
Erfahrungenmit dem Screenirnkyerfahreniber alledrei Studienarme hinweg im Rahmen

eines zweistufigen Prozessmodedl beschrieben wurden Schritt 1 beschreibt das
iii



(An)Erkennen depressiver Symptofmen derAblehnung bis zur Bewusstwerdlirads erste
Reaktion insbesondere auf die Screesfinggen. Schritt 2 beschreibt einen darauffolgenden
selbstexplorativen Prozess, der bis zu drei Themen umfdssgnitive Positionierung
(Ablehnung vs. Akzeptanz), emotionale Reaktionen (zwischen Empowerment und
Uberforderung) und persénliche Aktivierung (von der Reflexion zur Handlung).

Integration der Ergebnisse Die Mixed-Methodsintegration zeigt, dass qualitative
Erkenntnisséhauptséachlich die vordefinierten Endpunktganzen sowie tber das Feedback
der Screeningergebnisse hinaus audas DepressiorScreening selbstdressierterSo zeigt
sich m Hinblick auf c&en Nutzender Intervention dasssowohl dieDepressiog-Screening
Fragen als auch das Feedbal& Selbstwahrnehmungelbstakzeptanand dasGefuhl der
Zugehorigkeitforderten In Bezug auf potenziellRisikendeuten die Ergebnisse darauf hin,
dassFeedback potentiell zuverschlechterung der Symptonighrte und die Screening
Fragen zu erhéht@motionaler Belastung baiigen

Schlussfolgerung Diese Dissertation kommt zu dem Schluss, dass automatisiertes Feedback
nach einem internetbasierten Depressi®oreening keine relevanten Nutzen bzgl.
depressionsbezogener Endpunkte wiatienteaktivierung Inanspruchnahme von
Gesundheitsdienstemder Symptomreduktion hafuf der anderen Seite birgt @etenziell
dasRisiko einerSymptomerschlechterung. Wéhrend Feedback allein racisteichtumdie
Friherkennung und-behandlung vonBetroffenen zu verbessern, zeigen sowohl die
ScreeningFragen als auch das Feedback PoterBasioffenesubjektiv zu bestarkenndem

sie ihre Selbstwahrnehmung, Selbstakzeptanz imdGeflhl derZugehdérigkeit fordernDa

die Screening-ragen auch emotionale Belastung auslosen kgmmscheinen Interventionen
notwendig die die bestarkendenAspekte des Screeningerfahrens adressieren und
gleichzeitig negative Effekteninimieren Zukinftige Forschung solltdie Befunde bzgl.
Patienterorientierter Endpunkteowie Risiken untermauerre.B. mittels Mehrkomponenten
InterventionenZudem sollte durclkeineverbesserte Regulierumgstehender internetbasierter
DepressionsScreeningAngebote die Patientensicherheit gefordert werdeéfnsatzpunkte
kénnten dieBegleitungdurch Ansprechpersonemd verbesserte Patienteninformationen zum
Nutzen und Risiko entsprechender Dienste .s&isgesamtbetont diese Dissertatiordie
Notwendigkeit zukinftiger Forschungm denkomplexen Weg vorder Identifikationbis

zum  effektiven = Management depressiver  Storungen besser zu  verstehen.
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INTRODUCTION AND BACKGROUND

1 INTRODUCTION AND BACKGROUND

AEvi dence has accumul ated over decades th
avoidable suffering in the world. Yet, too few peojpleé Junderstand or

acknowledge depression as distinct from t

Lancet World Psychiatric Association Commissidagfrman et al.2022)

Worldwide and in Germany,egpressive disorders range among the most prevalent and
most disabling disorderglacobi et al., 2034World Health OrganizatiogWHO], 2022.
However, and despite clear diagnostic criteria and the availability effective treatments,
depressive disorders often remain undetected and thergfoeatedVigo et al., 2020)An
intervention consisting ofnternetbased depression screeningmbined with automated
feedbackof the screening resulteay promote early detection and treatmenthaise affected
but yet undetectedi . e . those who are potentially not
from the ot her . This dissdrthtiensaims Atecgmpréhansiecly evaluating
potential benefits and harms a@in automated feedback after intenetsed depression
screeninginterventiondeveloped and testest the Department of Psychosomatic Medicine
and Psychotherapy of the University Medical @ehtamburgEppendorf The dissertation is
cumulative in nature and lsased on four publication® the following, Iwill explicatethe
relevantbackgroundregardingdepressive disordemnd theirunderdetection the rationak
and currentscientific evidence offeedbackafter internetbased depression screeniag an
approach to improve early detection, dhdoverall research questi@idressed in this work
In Section 2] will outline theunderlyingresearctprojectDISCOVERand specify the mixed
methodsapproachof the presenevaluation.The four publications reporting oprocedures
and findingsof the DISCOVER trial will be summarised in Sectidn followed by an
integration of gantitative and qualitative findinga Section 5. Lastly, in Section, 6 will
discuss overall findings against the background of potestialy limitations and draw
conclusions on implications for research and practice in the field of datbction of
depressive disordershe complete publications are listed in Section 7.



INTRODUCTION AND BACKGROUND

1.1. Depressive disorders
1.1.1. Definitionand classification

Suffering that resembles the modern definition @épressionhas beendescribed
throughout humanhistory for thousands of yeardOften associated érms such as
Amel anchol yo mdicaeithe diffiqulty sfplistinctlytdsfininga condition that
overlapswith normalhuman response adversity(Goldberg, 2011; Murphy, Laird, Monson,
Sobol, & Leighton, 2000)ndeed, depressive disorders encompass a heterogeneous
syndrome, withdifferent combinations of unspecifgymptomsthat produe diverse clinical
phenotypes(Fried & Nesse, 2015; Goldberg, 2011) science and medical practice
classification systems such as the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM5; American Psychiatric Association, 2013) and the International
Statistical Classification of Diseases and Related Health Problems, 11th revisiod1(ICD
World Health Organization, 20)9conceptualise depressive disorders as syndromes
charactesed by states of low mood twss of pleasure or interesiccompanied byurther
mentalandphysicalsymptoms such as poor sleep, poor &pper decreased activitghatare
serious enough to impair functioning in socialc@gational or other situations. The spectrum
of depressive disorders comprisemjor depressive disorder, characterised single or
recurrentepisodes persisting for at least two weeks, @mwdnic forms that persist for at least
two years andare characterised by milder symptonidmerican Psychiatric Association,
2013).

1.1.2. Aetiology andcourse

Current aetiological approaches are multifactorial\@ed depressivalisorders as the
result of a inter-individually varyingcombination of &ctors Often, negative live events act
as trigeers for the onset of an episoaedtypically interact witha uniquenterplay of genetic,
environmental, social, and developmental vulnerability and resilience fg&erger van
Calker, Brakemeier, & Schramr019 Herrman et al., 2022)The temporal course of
depressive disorders s@milarly diverse Many depressive episodes remit within one year,
betweenl2% and 61% of affected individuadse estimated texperience episodes lasting
more than one year, and an estimated proportion of 27% to 85% suffers from an intermittent
recurrence over the life course (see Herrman et al., 2022, for an unsystematic renesw).

risk of recurrencancreases with every episadi is estimated to range beten 40% and



INTRODUCTION AND BACKGROUND

60% after the first episodandcan rise to approximate§0% after the third and subsequent

episodegMonroe & Harkness, 2011)
1.1.3. Prevalence and burden

As of 2019,an estimated280 million (3.8%) of people worldwide livd with a
depressive disordemaking itthe second leadingauseof disability worldwide (WHO,
2022) Estimates on prevalenemry by age (5% among adults abd’% among adults older
than 60 years)sex(6% among females and 4% among malesgworld region GBD 2019
Mental Disorders Collaborators, 2022For Germany, for example, a representative
populationbased studyreporteda twelvemonth prevalence of7.7%, which corresponds
approximately4,9 million German individualgJacobi et al., 2014)The prevalence of a
i feti me physiciands di iamporestavary betiveedl16%handr e s s i \
15,9% (Jacobi et al., 2014; Streit et al., 202BEpressive disorders substantially affect the
i ndi vi dual sa&ndweltbeingalheyarehrankethrhong the leading causesrafn
fatal health losglobally (GBD 2019 Mental Disorders Collaborators, 2Q2i#jen ceoccur
with and potentially complicatsomatic and other mental disord€)Gold et al., 2020;
Steffen, Nubel, Jacobi, Batzing, & Holstiege, 20280d are associated with an increased
mortality through increased risk for somatic disordarsl suicide (Chesney, Goodwin, &
Fazel, 2014)Depressive disordem@sohavea high societal impacon the population level
they are associated witihhcreased health service utdison, decreased work productivity,
increased burden on family membétsm, Jacobs, Ohinmaa, Schopflocher, & Dewa, 2008)
and eventuallyhigh economic costgKonig, Konig, & Konnopka, 2020)in Germany for
example,depressive disorders aresponsible for the highest number of days of sick leave,
with numbersbeing on the riséBaumeister et al., 2015; Schneider, Erhart, Hewer, Loeffler,
& Jacobi, 2019)

1.1.4. Treatment

First | i mecommendea formeutine slinical careddpressive disordeese
antidepressast psychotherapy and a combination of bottBundesarztekammer [BAK],
Kassenarztliche Bundesvereinigung [KBV], & Arbeitsgemeinschaft der Wissenschaftlichen
Medizinischen Fachgesellschaften [AWMF], 20228yHO, 2015. There are also digital
health applicatiors, which are based on effective psychothetdjzc approache$gut are
designed to be entirely or mostly sdilivered. A solid metaanalytical evidence base

indicatesthat bothantidepressaniipriani et al., 2018as well agpsychotherap anddigital
3
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health applicationare moderately effectiveith regard to symptom reduction, response, and
remission(Cuijpers et al., 2023; Karyotaki et al., 202lr) Germany,effective treatments
such as evidencebased antidepressants, psychothgrapnd certified digital health
applicationsare covered by statutory health insuran¢ese Schreiteret al, 2023, for a

scoping review on digital health applications prescribable in Germany)

1.2. Early depressiondetection via cepression screening

If left untreatedjndividuals withdepressive disorders have an increased likelihood of
chronification treatment resistance, and an increased disease b(kdans, Kadriu,
Lanzenberger, Zarate, & Kasper, 2019)mely referral to effective treatmentsn turn,
requires the identification and diagnosis of depressive disorders earlytheir course
Therefore, early detection is considerean essential step idepressioncare (Cacheda,

Fernandez, Novoa, & Carneiro, 2019)
1.2.1.Underdetectionof depressive disorders

However, @spite clear diagnostic criteria atite availability ofeffective treatments,
depressive disorders often remain undetected and therefore untFeateslample, dta from
the 2015 WHO World Mental Health Survey covering 15 couniniéigate thamong adults
meeting criteria for a major depressian average less than 50% had any contact with a
health care specialist, and only about 10% received evidwmse caréVigo et al., 2020)
Numbers inGermanyare higher, busimilarly mirror a gap in early detection and treatment
In a crosssectional epidemiological study conducted in primary ¢ar@017 of patients
meeting criteria for a major depression only 50% receivegspectivediagnosis from their
physician, and only 40% were treated in conformity with current depression guidelines
(BeesdeBaum et al., 2018; Trautmann & BeedBlaum, 2017) Discussed reasons for the
underdetection of depressive disorders include structural problems such as time restrictions
and lacking reimbursements in primary care. Additionally, identificas@momplicated by the
heterogeneity of clinical phenotypes and uadgrorting of mental symptoms, which is partly
associated witlihe stigmaof depressive disorde(@eesdeBaum et al., 2018; Heinz et al.,
2021; Kratz et al., 2003)

1.2.1. Definition and current practice of depression screening

Depression screeningan bea proactive and straightforward approach to address
barriers related to théetectionand undereporting of depressive disorder®epression
4
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screening is mostly defined as administering a depression symptom questionnaire to
individuals in health care settings who are not already diagnosed, and then classifying positive
and negative results based on a-gpecified cutoff score. In the following, screened
individuals with positive results should be provided with comprehensive mental health
assessments, and, as indicated, further depression manag&€hwnbs, Markham, Rice, &
Ziegelstein, 2021)Depression screening in routine clinical care, either for all individuals or
for atrisk populations, is often recommended in nationally acknowledged guidelines on
depression care such as the 2023 US Preventive Services Task Force g(Baetynet al.,

2023) and the 2022 German National Disease Management guid@BiAK, KBV, &
AWMF, 2022).

1.2.2. Empirical evidence onepression screening

With regard to diagnostic accuracyya metaanalysesagreethat well-established
screening tools for depressjoe.g. the Patient Health Questionnaife (PHQ-9, Kroenke,
Spitzer, & Williams, 2001) can accurately identify adults with depressive disorders in
primary care or comparable settinggeeNegeri et al., 2021for an individualparticipant
metaanalysis on the PHQ; andO6 Conn or  gdr a metaanalysi? dh 2h8 four most
widely used tools Current &idence with regard tthe efficacyregarding health outcomes
however is limited. Based ortwo recent systematievidence repostit can be concludethat
screening alone is insufficigrds positive effects on depressioalated outcomes depend
subsequent care management componéeta postscreeningeferral to depressierelated

diagnostics and evidendmsed treatmeritBec k et al ., 202.2; 0O6Conno
1.3. Automated feedbackafter internet-baseddepression screening

1.3.1. Rationalefor providing feedback adepressiorscreening results

One promising and lowthreshold approachto stimulae a postscreening referral
process is to provide feedbacktbk depressiorscreening results directly to the individual.
Therationaleof this approach followself-regulation theories of health behaviour such as the
CommonSenseModel of health andliness behaviour(Leventhal, Meyer, & Nerenz, 1980).
According to thigheory,functional illness behaviour aimed at managing a condition depends
on the individuad s s u b j e ofttheulress,me.id eolv the individualperceive and
interpres the symptoms, as well as theindividual emotional respnseto the symptom
experience.Specifically, the theory postulates thadividuals undergo a selfliagnostic

process in which theyfm beliefsabout thes y mp t helongidg to a diagnosis, theause,
5
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timeline, consequencesndcontrollabilty. In this framework, delay in setéferral is mainly
attributed to misappraisalf symptoms as not belonging to an illness and/or as not requiring
care (Martin, Rothrock, Leventhal, & Leventhal, 2003pdeed, interms of depressive
disorders affected individuals often fail to connect their symptoms to the diagnasigo
define their symptoms as a depressive disofseeDoblyte & JimenezMejias, 2017 for a
gualitative synthesisProviding affected individuals with feedback on their screening results
could help thee individualsrecognise that they have depressive symptdimk them to
adequate resourceand empower them in evidenbased decision making. This, in turn,
could motivatea functionalmanagement of their conditipmcluding the uptake of adequate
depression car&mpirical evidencdrom two randomised controlled triat®nducted by our
research grouporroborats this rationale In cardiology a printed, patienttargetedfeedback

of the depression screening resultgyether with the advice to seek professional diagnostic
advicestimulatedan increased search for information about depressidiead toa reduction

in depression severitgfter six monthgLowe et al., 2016)Similarly, in primary carean
elaboratedversion of tlis patienttargetedfeedbackintervention improved the subjective
patientphysician communicatiorabout depression and increased the likelihood of being
offered psychotherapgompared to feedback to the general practitioner only or no feedback
Subgroup analysehurther showedthat women, those with a history of lifetime depression,
and those without addiction might experience beneficial effects of feedback also with regard

to depression severif.owe et al., 2024)

1.3.2. Rationalefor an internetbased implementation

In the past decades, leveraging digital technologies has become an important new
frontier in mental health car@he internethasdevelopedo one of the primary sources for
information on mentahealth (Eichenberg, Wolters, & Brahler, 2013; Vaidyanathan et al.,
2022) and digital approaches aim to extend the reach of clinical interventions to underserved
populations(Andersson, 2018)internetbased depression screeningaiseady promoted by
mental health care provideasmd frequently used by those seeking diagnostic adiicthe
United Statesfor example, each year approximately 1 million people use otfiene
depression screenirtgol of the leading noprofit mental health organisation Mental Health
America (Yom-Tov et al., 2023) Similarly, in Germany,each year half a million users
complete the online depression screening tool on the websit&tifiing Deutsche
Depressionshilfe,one of the leading German patient de#p organisations(Stiftung

DeutscheDepressionshilfe und Suizidpravention, 2024, unpublistiath from personal

6



INTRODUCTION AND BACKGROUND

communication).A study by YomTov et. al further sggests that online screening is
particularly prominent in underserved rural communifdsm-Tov et al., 2023)Against the
background ofwide public interest in interndbased depression screenitiganslatingour
evidencebasedfeedback interventioto the internetould be goromising approach to reach
thoseaffected bunot ye reached by the health system. Additionally, it allows to directly link
internetbasednformationand selfhelp resourcesuch as digital health applications. Lastly,
automated feedback couldhprove the salience and fit of information biailoring the

feedback to the characteristics of the individual.
1.3.3. Empirical evidencen benefits and harms

Widely accessiblescreening for depressioasfor any other health condition, should
only be implemented after a careful and systenetauation ofpotential benefits and harms
(see Dobrow, Hagens, Chafe, Sullivan, & Rabeneck, 208 a systematic review and
consensus paper on screening principlBgspite the outlined potential and widespread use
of internetbased depression screeniftdlowed by automatedfeedback,currentempirical
evidenceon benefits and harms limited and inconclusiveWith regard to benefitstwo
observational studs repot service uptake rateafter internetbased feedbackanging
between30% and60% (BinDhim et al., 2016; Choi et al., 2018)lore rigorous researclon
the other handhas failed to confirm positive effects on hekeking In the only published
randomised controlled trial ofeedback aftemternetbaseddepression screening, feedback
(vsa generic advice to seek helf screening results had no significant effect on professional
help-seeking three months latéBatterham, Calear, Sunderland, Carragher, & Brewer, 2016)
However, this trial was not sufficiently powered, had a high attritede associated with
receiving the feedback intervention, did not excladses who weralreadydiagnosednd/or
treated and had a short followp period of three month&egarding subjectivg perceived
benefits of screening and feedback, dmeus groupstudy with young adultssuggestghat
internetbased depression screeneret individual emotional needs for validation and self
understandingKruzan et al., 2022)Although restricted to a very young population and not
excluding cases already diagnosdtijs study expands on quantitative findings by
highlighting the potentiadubjectivevalue of the screening process itsBégarding harms of
automated feedback after interetsed depression screenititg scientific debate ismited
to opinion papers or unsystematic evidence. Discussed negative effects include inadequate
management and care for individuals who screened-palsiive, negative psychological
effects such as digtss, stigma, or nocebo effecssich asdeterioration of symptoms
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INTRODUCTION AND BACKGROUND

(Danczak, 2017; Duckworth & Gilbody, 2017; Ryan & Wilson, 2008; B. Thombs, Turner, &
Shrier, 2019) Indeed, in the@forementionedjualitative study on interndtased mental health
screeningn young adultssome participantglescribedhaving been discouraged, shocked or
concerned by the feedba@Kruzan et al., 2022)Further,an observational study found that
internetbased screening procedutbat included referrals to 4person care in their feedback
had a higher likelihood of subsequent online searchiéls suicidal intent, potentially
suggestingan increase of suicidal ideation(Jacobson et al.,, 2022However, robust

systematic research on these potential negative effects is missing.

1.4. Aim of this dissertation

Depressive disorderare aprime target for early detection, as is shown by their high
prevalencedisease burdemndrecurrence if left untreatg@ection 1.1.)andthe high rates of
underdetectionandundertreatmentdespite available and effectiveeatmentgSection 1.2.)
Internetbased depression screenfofjowed byautomated feedbaek screening resultmay
be promising tareachaffeded but undiagnosed individual§o date however,a thorough
evaluation of benefits against the background of potential harms is outsté®elitign 1.3.)

In response to this gahe presentdissertatiorevaluatesan automated feedback after
internetbased depressioscreeningintervention aiming at improving early detection and
treatment uptake ahdividuals with suspected but undiagnosed depressive dis@deving
on four publications, this dissertation integrates findimgsheefficacy andpotentialnegative
effects of automated feedback after interbeised depressioacreeningwith qualitative
insightsi nt o parti ci pant swbolescrepnmgpioessc Tde overarchirg t h e
research question guiding this work is:

What are the benefits and harms ai automated feedback after interbased
depression screening interventiam adults with suspected but undiagnosed depressive

disorders?



METHOD

2 METHOD

2.1. The DISCOVER project

This dissertation is embedded in the research project DISCON&ERimed atesting
the efficacyof two versions of automated feedback after intebaested depression screening
in adults with suspected but undiagnosejor depressive disorden a threearmed,
randomised controlled trial (RCTDuring the course of the study, tpeojectwas extended
by a qualitative interviewstudyon par t i ci p awith thedscreexing eroceséhe c e s
projectwas funded by the German Research Foundatiorcanducted at the Department of
Psychosomatic Medicine and Psychotherapy of the University Medical Center Hamburg
Eppendorf between April 2020 agkptembeR023 (principal investigator Prof Dr Sebastian
Kohlmann). The research team comprised a clinical psychologist, a medical doctor, two
health economists, and three biometricians, all with extensive experience in intervention
research, as well as a doctoral candidate in clinical psychoRyggedures involved in the
underlying studies have been approved by the independent ethics committee of the Hamburg
Medical Chamber (Arztekammer Hamburg; July 2019, reference number PV7039) and the
ethics committee of the University Medical Center Hamdtpgendorf (June 2021,
reference: 037). The DISCOVER trial wapreregisteredat ClinicalTrials.gov (Nov 2020,
identifier NCT04633096) and quantitativeain and secondargnalyses wer@re-specified
beforeanalysing theespective datéhttps://osf.io/mnqvy/ Conducting and reporting of all
resultingpublicationswvere in accordand® appropriatesCONSORT 201@xtensiongDaniela
et al., 2023; Eysenbach, 2013; Montgomery et al., 20t8he COREQ checklisfTong,
Sainshury, & Craig, 2007)Study dita and a statistical report with unpublished additional

analyses are available upon request from the principal investigator.

2.2. Designof this dissertation

In order to address the overarching research questisrdisisertation cumulates four
publications generated within the DISCOVER projestd focusseson integratingthe
gualitative and quantitative findings within an overall mixed mettedduation Given the
complexity of depression management, a mirexthods frameworlappears suitable to
provide a nuanced evaluation of both benefits and hairhe.evaluation is conceptualised
within a paradigmatic framework of pragmatism, which enables the integration of different
epistemological perspectives. As such, the evaluation can combine botpopibisist,
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guantitative methods and interpretivist, qualitative insights, creating a more comprehensive
understanding of the subje¢Dawadi, Shrestha, & Giri, 2021)Within this pragmatic
framework, theDISCOVER projectcan be described as followingh embeddedmixed

methods interventional desigRetters, Curry, & Creswell, 201,3)ith a qualitativeinterview

study being embedded withian RCT. For the RCT eligible participantscreening positive
for major depressiomn theinternetbased PHED (Kroenke et al., 2001yere randory

assigned 1:1:10 receiveautomatechontailored tailored, or no feedback dheir screening

results Outcome assessments were set at one and six months after scr&tamigaving

completed the quantitative data collectiansubsampleof participantsunderwentsems

structured interviews Qualitative data were analysed and published prior to the

commencement of quantitative data analy3iee overall integration of findingdor this

dissertationwas carried out at thestage ofreporting and interpretingthe results(see

Figure 1). Conducting andaporting of this mixednethods evaluation follows theyrnal

article reporting standards for qualitative primary, qualitative rastdytic, and mixed

methods research in pwalogy (Levitt et al., 2018)

Internet-based
depression

screening
A

[ Randomisation }
(1:1:1)
|
| |

N
Non-tailored Tailored
[ feedback [ feedback ] [ No feedback J
[ i i
1 1
1 1
‘ | |
Quantitative data collection
(at 1 month + 6 months follow-up)

Qualtitative data collection in subsample
‘ (after completion of 6 months follow-up)

‘ Quantitative data analysis ‘

‘ Integration of findings ‘

Figure 1. Embedded mixed methodisterventionaldesignof the DISCOVER project
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2.3. Underlying Publications

All publications, along with their supplementary materials, are listed in Section 7.
Summaries of the publications are provided in SectioruBli¢ation | is a study protocol of
the DISCOVERiUrial. It transparently describdrial procedures, théeedback interventions,
and outcome measure®ublication Ilreports onthe efficacy ofautomatedfeedbackafter
internetbaseddepression screening with regard to depression seygrityary outcomse,
service upta& and further clinical outcomesis compared to no feedbadkublication 1l
reports onpotentialnegative effectassociated wittthe feedback(secondary analysg as
compared to no feedbackOutcomes relate to misdiagnosis, mistreatmensymptom
deteriorationanddeteriorationn emotonal response to symptomBublication IV describes
how a subsample of participants experienced the screening p(goedisative analysiof
interview data In this studypar t i c i p a ard ssMmarnisedpfaur themesalongidea
two-step process and includribjectively perceivegositive andnegative effectsof the

internetbasedscreeningprocedurgnot differentiating between feedback and no feedback)

2.4. Integration of findings

The findings of publicationdl to IV were integratedio address the overarching
research questioby determiningther fit alongside overarchinparms and benefitsThe
overarching categories of harms and benefits were indilictively from thefindings First,
gualitative and quantitative findingegardingbenefits and harmsere mapped against each
other Secondpverarching themes were developed by clustering matching findings around a
central organising concept.astly, overarchingthemeswere named Eventually the fit
betweenqgualitative and quantitativBndings within one overarching themsas interpreted
with regard to convergence, divergence, complementarity, or expanssualting in
integrated interpretations called matéerencegFetters, 2019)Convergence and divergence
describe the agreement or disagreement between the findings, complementarity refers to
findings that illustrate different but narontradictory interpretations, and expansion occurs
when some findings overlap but also provide space for further interpretétierresults of
this integration process areportedusing anarrativesideby-sidejoint display (Guetterman,
Creswell, et al., 2005
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3 SUMMAR IES OF PUBLICATIONS

In the following,l summarisehe four publications underlying this dissertatiés.the
overarchingtheoreticalbackgrounds already detailed in Section 1, the summaries start with
the specificobjectiveof the respective publication. Additionally, as the publications build on

each other, redundant content regarding trial procedures is omitted to avoid repetition.

3.1. Publication I: Study protocol

Sikorski, F., Kénig, HH., Wegscheider, K., Zapf, A., Lowe, B., & Kohlmann, S. (20z
The efficacy of automated feedback after intedreeted depression screening: Study prott
of the German, threarmed, randomised controlled trial DISCOVHRernet
Interventions25, 100435.

3.1.1. Objective

This study protocotlescribs thedesign angbrocedures of thBISCOVER trial

3.1.2. Method

DISCOVER is an internetbased, observeimasked threearmed, randomised
controlled superiority trial It is designed to teshe efficacy of two versions of automated
feedback after interndtased depression screening with regard to the change in depression
severity six months after screenifighe trialis promoted as financially compensatednline
study on stress and psychological wWele i , aigh&ecruitmentbeing conducted nationwide
in Germany through traditional and social media and a nationwide online access survey panel.
Poweredto detect a small meagroupdifferenceandaccounting foran estimated dropout of
35%, the studyaims torecruit a total of 1074¢articipantsivho screen positive for depression
on the PHQ9 (PHQ9 O 10 points) Par ti ci pant s mu st be aged
undiagnosed/untreated for depression within the last y&fier completing eligibility
assessmeranddepressiorscreeningparticipantsarerandonty allocated 1:1:1 to receive no
feedback, automadenontailored feedback, or automated tailored feedback on the depression
screening result. Randomisatiaa conducted electronically, based on permuted block
technique and stratified by depression severity (modekasevere).Outcome assessments
are set at one month and six months after screening and are organised electroviibally
participants being automatically reminded in case ofmegpondence. To verify the presence
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of a major depressionhe Structured Clinical Interview for DS (SCID; BeesdeBaum,
Zaudig, & Wittchen, 2019)s conducted via telephon&t baseline and six months after
screening Research staff is masked to group allocation and outcome assesstérg is
done electronicallyparticipants cannot be masked hrtekeptunaware of trial hypotheses to
minimise expectancy bias.

The nontailoredfeedback includes theepression screening resultie@ommendation
to seek professional diagnostic consultation, and brief general information on depression and
its treatmentincluding hyperlinks to health or social services (etg.directly make an
appointment with a health care specialist odigital health applicationsseeFigure 2 or
supplementaryFigures in section 7.2)2 The tailored feedback includes the same basic
information, but is individually framed according to the participants’ symptom profiles,
treatment preferences, causal symptoms attributions, health insurance, and local residence
(see supplementary Figures in section 7.2lBg feedback interventions were developed in a
mul ti stage process together with patient r
participants who indicate elevated suicidal ideation are additionally shown a screen providing

an advice to urgently seek help together with information on available help services.

B orc DISC¥#VER

What did your answers reveal?

You have indicated that you have felt affected by some symptoms during the past two weeks.
these are

. Please note that this feedback

And now - what should I do first?

Your symptoms are common - seeking advice helps. It is best to make an

Figure 2. First screen ofnontailored automated feedback of interAmised depression
screening results (English translation).

The primary outcome is thehange inPHQ-9 scoresix months afteiscreening with

total scores ranging from 0 to &hd higher scores indicatingreaterdepression severity

13
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Secondary outcomes include the number of participants receiving evibasee depression

care (i.e. psychotherapy and/or antidepressant treatment) since study start, the number of
participants reporting to have received a diagnosis of a depressive disorder by a health care
professional since study start, the number of participants reporting to have engaged in
depressiosrelated health behaviour since study start, healdited quality of life (EuroQoL

5 Dimensionss Level visual analogue scale [ERD-5 L VAS]; Gunther, Roick,
Angermeyer, & Kinig, 2008) anxiety severity(Generalized Anxiety Disordef [GAD-7];

Lowe et al., 2008)and somatic symptom severity (Somatic Symptom SaSS8 [SSS

8]; Gierk et al., 2014)To estimate possible unintended negative events, the occurrence of any
negative event attributed to trial participation is assessed six months after randomisation with

an open question via telephone.

3.1.3. Strengths andritations

Strengths of the DISCOVER triahclude the validation of the PHQ9 screening
results with a semistructured interview, elaborated development of the feedback
interventionsas well asadvantages of the interAleased implementation such astomation
of assessments to improve retentiorgchanisms to ensure the singularity and validity of the
data,and weltdesigned online questionnaire administration to minimise participant burden
Limitations include the selelection of the sampland potential confoundingof feedback
effects withthe screening effects, which is not controlled for.

3.1.4. Discussion

The DISCOVER RCTis well designed to yield comprehensive information on how
automated feedback after interetsed screening could improve early detection and
resolution of depression. If proven efficacious, line-threshold feedbaciatervention could

be easily and widelyimplemented irvarioussettings.
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3.2. Publication II: Efficacy evaluation

Kohlmann, S.,Sikorski, F.,Konig, H-H., Schitt, M., Zapf, A.,Léwe, B., 024. The
efficacy of automated feedback after interbased depression screening (DISCOVER):
observemmasked, threarmed, randomised controlled trial in Germahlye Lancet Digital
Health 6(7), e446e457.

3.2.1. Objective

This publication reportghe main findings of the DISCOVER RCTThe primary
hypothesis was that automated feedbdickespective of the feedback mgdeads to a greater
reduction in depression severity six months after screening compared with no feedback. The
secondary hypothesigas that tailored feedbacleads to a greater reduction in depression
severitythannon-tailoredfeedback Additionally, weexplorativelyinvestpated the effects of
feedback on the initiation of depression caneldepressiofrelated health behaviouas well

as other clinical outcomessx montfs after screening

3.2.2. Method

The design, procedures, and outcomeasure®f the trial are described in Section
3.12. Analyses were conducted as described in theqgistered statistical analysis plgee
supplementarynaterial inSection 7.2.2.

Hypotheses were twsided and tested for differencasa 5% significance levellhe
primary analysis waperformedas an ANCOVA of the PH@Q change scores (baseline to 6
months followup), with the baseline value as a covariadecording to the closed testing
principle, subsequent pairwise comparisons where conducted only in case of a significant
overallF test of study armThe analysisvas done in the full analysis set population following
the intentionto-treat (ITT) principle i.e. including all participants as randomly assigned
provided they had valibaseline and-monthPHQ-9 scores To account fomissing values,
sensitivity analyses based ¢ime last observation carried forwaasd multiple imputation
approachwere performed An additional sensitivity analysiswas conducted on thper
protocol population excluding participants with protocol violatioife.g. not receiving the
feedback participating multiple timesyr completing the baseline surveyunder2 minuteg.

Lastly, subgroup anales were conductedo examine differences based on baseline
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depression severitymoderate vs severand to adjusfor fulfilling the DSM-5 based criteria

for major depressive disorder and the subjective belief of having a depressive disorder
Exploratory gcondary outcome analyses were done inréspectivefull analysis set

populations and for descriptive purposedy (c 2 t est o f foribinallyeoptecomegs e n c e

andANCOVA as defined for the primary outcorfa continuous endpoints)

3.2.3. Results

Between Jan 12, 2021, and Sept 30, 2028457 participants4878(89%) completed
internetbased screening Of these, 1178 @®%6) screened positivefor depression
(PHQ9 010 points)while being undiagnosed and untreatétlesewere assigned to receive
no feedbackr( = 391),nontailoredfeedbackif = 393), or tailored feedback & 394) on the
screening resultJpon completion oflata collectioron Sept 30, 202265 (92%) participants
provided6 montts follow-up data on the PH® (seeFigure 2 in Section 2.1 for a flow
chart)

Participants were mostly recruited via social media (27%), an online access panel
(14%), and search engines (10%). Sample characteristics were well balanced across study
arms;the total mean age wa87.1 (standard deviatiofSD] 14 2) years, 70%of participants
were female and49% had a high education levdlhe average PHQ® depression severity
score was 14.8 (SD 4.0), and 86% of participants thought thatmigyt currently suffer
from a depressive disorde€df 909 participants interviewed with tI8CID, 62% fulfilled the
criteria for major depressivdisorder.Regarding the use of the ntailored and tailored
feedback intervention®5% and94% participants opened the feedback screen, 34% and 36%
interacted with the feedback intervention by clicking on information boxes or hyperlinks, and
59% and 58% downloaded the feedback, respectively.

Six monthsafter screening depession severity decreased by & 3.7PHQ-9 points
(0. 67 O dOo Deadtdss the three study arms, with significant diffeencebetween
studyarms p = 0.72, seeTable1). The results remained consistentpiredefinedsensitvity
analyses(ps O 0.47) and when statistically adjustg for baseline depression severity
fulfilment of the DSM5 based criteria for major depressive disordadthe subjective belief
of having a depressive disord®egardingseconary outcomesthere were noelevantgroup
differences inthe number of participantitiating evidencebased depression care or
depressiorelated healtibehaviouy nor regardingother clinical outcomegseeTablel).

Regarding negative events, one participant in the no feedback arm, four participants in

the nontailored feedback arm and four participants in the tailored feedback arm reported six
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months after screening that trial participation was emotionally burdensome, associated with

distressing memories, or associated with a feeling of helplessness.

Table 1. Primary and secondary efficacy outcomes six months after randomisation (full
analysis set).

Adjusted mean difference (95% CI)* or n (%)

p value
n No Feedback n Nontailored Feedback n Tailored Feedback

Primary outcome

Change in depression severity (PBIQ 325 -3-4¢4-0t0-2:9) 319 -3-5 ¢4-0 t0-3-0) 321 -3:7¢4-310-3-2) 0-7190
Secondary outcomes

Evidencebased depression care

Diagnosis by a health care professional 324 43 (13%) 317 52 (16%) 320 53 (17%) 0-4267

Psychotherapy and/or antidepressant 325 82 (25%) 319 93 (29%) 321 91 (28%) 0-4994
Depressionrelated health behaviour

Seeking informatioh 322 176 (54%) 317 171 (54%) 319 180 (56%) 0-8104

Seeking social suppért 325 213 (66%) 319 201 (63%) 321 219 (68%) 0-3812

Selfmanagemet 325 193 (59%) 319 197 (62%) 321 215(67%) 0-1249

Seeking formal hefp 325 134 (41%) 319 143 (45%) 321 156 (49%) 0-1700
Change in quality of life (ERD-5L VAS) 321  41(19to6-4) 312 3:9(1-6t06-2) 318 3-2(1-0to 5-5) 0-8502
Change in anxiety severity (GAD 323 -3:3(-3:810-2:9) 314 -3:1 (3-6 t0-2:6) 318  -3:4¢3-910-3:0) 0-6486

Change in somatic symptom severity S 322  -2:6 (3-:2t0-2-1) 314 -2:2 (2-81t0-1-7) 318 -2:5¢3-1t0-2:0) 0-5505

P values refer to F tests (continuous outcomes) ofSgjuiaretests (binary outcomes) and are not adjusted for multiple testing. ClI=Confidence Inten
PHQ9=Patient Health Questionnai® + seeking information included information obtained through personal contact, print media or the internet. ¢
seeking social support included contact with peers, friends, family chegdfgroups. # sefihanagement included increasing physical activisig
relaxation techniques, improving sleep hygiene, or usingiidegl selfhelp programmes (books or internbased). $ seeking formal help included
seeking contact with primary care physiciamsnental health professionalEQ5D-5L=EuroQob Dimensions Level scale. VAS=Visual analogue sca
GAD7=Generalized Anxiety Disordér SS8=Somatic Symptom Sce8e*Change from baseline ter@onths followup; adjusted for corresponding
outcome at baseline.

Table 2:Primary and secondary outcomessx months after randomisatiorfull analysis sepopulation)

3.2.4. Strengths and limitations

Strengths of the triabre the large sample size, tHewer-thanestimded lossto-
follow-up rate of18%, and the diverse recruitment across Germawpich should have
ensured a sample that is representativ&@fmansnterested in mental healtkurther, the
design enabled to disentangle the effect of screening and automated feedback from further
depression carand included only the target group of individuafected but not diagnosed
or treated.Limitations include thatthe internetbased studyinclusionando v al i di t y o
participantscould not be verified in person, outcome data wssiéreported, and the study
did not explicitly call for participants sking information on depressiowho might have

been more eager to follow the advice of the feedback.

3.2.5. Conclusion

This is the first trial that provides empirically robust evidetinaneithernontailored
nor tailored automatetbedbackafter internetbased depression screeniingprove relevant

depression outcomessich as depression severity or thidation of depressiofrelatedhealth
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behaviouror carePossi bl e expl anations for thi®& negat
than expectednteraction with the feedbackthe lowthreshold nature othe onetime
feedback,and the overall high level of engagement in depressioglatedhealth behaviour
irrespective of the interventiomhe findingsshould be critically considered by health care
providers offering interndbased depression screening and by guideline developers

recommending populatiebased depression screening.
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3.3. Publication Il : Negative effects evaluation

Sikorski, F., Lowe, B., Daubmann, A., & Kohlmann, S. (under revi®mps feedback afte
online depression screening cause harm? A secondary analysis of negative effect

randomised controlled DISCOVER tridlournal for Medical Internet Research.

3.3.1. Objective

This manuscript reports secondary findings of the DISCOVER RCT, which refer to
negative effects of automated feedback after intdsaséd depression screening. Specifically,
it aims atexaminng whetherthe feedbacks associated with misdiagnosis and mistreatment
six months after screenings well as deterioration in depressive symptoms, deterioration in
emotional response to symptoms, and deterioration in suicidal ideat@m@and six months

after screening.

3.3.2. Method

This secondary analysigsesdata from the randomised controlled DISCOVER frial
described inSectiors 3.1 and 3.2.Analyseswere preregistered after study initiation but
before initiation ofmainanalyseghttps://osf.io/tzyrdl

Mistreatment and misdiagnosas six monthavere assessed for participants who were
screened false positive at baseline while not meeting 5S¥iteria for major depression in
the SCID interview performed pestreening. Misdiagnosis was operationalised as having
received a depression diagnosis by a health professsorad screening. Mistreatment was
operationalised as having started psychotherapy or antidepressant medication since screening
Based on the statistically reliable change indestedoration in depressive symptomas
defined as a prp 0 s t c h &a gants ifthe PHQ, anddeterioration in emotional
response to symptoms as a-pr® s t ¢ h &.h gpiats io & coriposite scale based on the
Brief lllness Perception Questionmaitotal scores ranging fro@ to 10). Deterioration in
suicidal ideatiorwas definedas a prep 0 s t ¢ h dmpagne in thd PHE suicide item
(total scors ranging from 0 to 3)Analyses were conducted the pefprotocol sample
including participants withrespectivevalid baseline ad postbaseline valgeand no major
protocol violation. Protocol deviationsvere predefined as not receiving the intervention,
participating multiple times, indication at baseline that the survey was not seriously answered,

completing the baseline surveyunder2 minutes or providing an invalid email address.
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Analyses were conducted using modified -gisson regressions with a robust
sandwich variance estimatagsulting in relative risks (RRfor nontailored and tailored
feedback compared with no feedback, respectivity.nsitivity analysesanalyseswvere
repeatedn theITT sample without and with imputed missing dathgsed orbest case and

worst case scenarios), aasl logistic regressiongesulting in odds ratios.

3.3.3. Results

Out of 1178 participantsrandomised 948 (81%) were included in the pearotocol
sample resulting in 312 (1 month) and 309 (6 months) analysed participarttse no
feedback arm, 300 (1 month) and 296 (6 months) imtimgailoredfeedback arm, and 297 (1
month and 6 months) the tailoredeedback arm. Baseline characterisb€she perprotocol
samplewere comparable to those of the ITT sample reported in sectidh Bt average
score in emotional response to depressive symptoms was 7.0 (SD 1.9), and 48% reported to
suffer from suicidal ideation at least several days within the last two weeksdf 820
participants interviewed with the SCID, 37% did not fulfil the criteria for major depressive
disorder at baseline and werlassified agalsepositivescreens

Rates of misdiagnosisfof all three study groupssix months; 3.5%- 4.9%),
mistreatment (six months; 7.2803%), deterioration in depression severity (one month:
2% - 5.7%; six months; 4.1% 6.8%), deterioration in emotional response (one month:
0.7% - 2.7%; six months; 1.4% 2.9%), and deterioration in suicidal ideation (six months:
6.8%- 13.1%) were not higher in the feedback arms compared to the no feedback arm (RRs
ranging between 0.46 and 1.96, with @10 0.128 seeFigure4 for all RRs andrespective
95% confidence intervals [C)] Compared tono feedbackthe rate for deterioration in
suicidal ideation at one month was higher innbe-tailoredfeedback arm (RR 1.92;95%

Cl 1.14 to 3.24p = 0.014),but not in the tailored feedback arm (RRL.26,95% CI 0.25 to
1.94,p = 0.427), with rates of 12.3%, 8.1%, and 6.4% inrtbe-tailored the tailored, and the
no feedback arnat one monthrespectively All but one sensitivity analys supported the
significant effect in deterioration of suicidal ideation at one month, &edetwere no
indications for diffeng effects in the subgroup of false positive screeBased on
exploratory post hoc analyses, baseline demographic and clinical characteristics of all
participants deteriorated in any outcome at any time point were comparable to the total

sample.
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Figure 4. Relative risks (95% Cls) for all negative effect®aé month and six month follew
upsin thenonttailoredand tailored feedback arm as compared to no feedpaclprotocol
sample)

3.3.4. Limitations

First, this secondary analysis was planned-postandwastherefore not powered to
detect differences between grouggarding selected outcomds cannot be ruled out that
multiple testing might have led to overestimation of significant regard todeterioration
in suicidal ideationSecond outcome selectiodoesnot consider relevargutcomessuch as
distressand labelling/stigmaFurther, the usedpeationalsatiors of mistreatmentsuicidal
ideation and emotional response to symptoanenot validated Lastly, the findings refer to
the German health cacentextandmight differ in countries with differing health policies.

3.3.5. Conclusion

The results indicate that feedback after intebseted depression screening is not
associated witlhealthcareelatednegative effects such asisdiagnosis anthistreatmentnor
with psychological negative effects such dsterioration in depression severity or in
emotional response to symptoms. However, it cannot be ruled outaifrédilored feedback
may increase the risk of detwration in suicidal ideation. Against the background of the study
limitations, obust prospectiveesearch orsuicidal ideationn the context of interndtased
depression screening meededto inform practice as well as guidelines on (interbased)

depression screening
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3.4. PublicationlV:Par ti ci pantsd experiences

Sikorski, F., Loéwe, B., & Kohlmann, S. (2023jlow adults with suspected depress
disorder experience online depression screening: A qualitative interview Biteipet
Interventions34.

3.4.1. Objective

Toprovide insights into the -basedddemassion al s O
screening and subsequent automated feedback,qtfabtative interviewstudy aimed to
explore how adults with undiagnosed but suspected depressive disorder experience the

screening process.
3.4.2. Method

This explorativequalitative interview studywas conducted with a subsample of 26
participants of the DISCOVERCT. Recruitment was conductedh an ongoing basis at the
end of the 6 month followap interview of the RCTwith participants being informed about
theaim and context of the studgelection of participantwasbased on maximum variation in
gender, age, study arm, and, if feasidiepression history and depression sevelniterviews
were conducted via telephone (mean length = 37 min) and were informedsbynia
structuredinterview guide with additional focus on what the interviewees identified as
meaningful. The interviews focused on the overall experience of the screening and feedback
process, rather than on the differential effectdeaidback modes anstreeningquestions
only. Interviews were audiotapettanscribed verbatimpseudonymisednd analysedusing
reflexive thematic analysiéBraun & Clarke, 2006, 2019)he analysis was guided by a
critical realist epistemology, aiming to uncover the underlying structures and mechanisms
behind observable phenomena, while recognising knowledge as shaped by subjective
interpretation Initial coding was conducted inductively, identifying key themes and patterns
in the interviews.These codes werrst organised into broader themeshich were then
integrated into final theme®ata collection and analysis were led by the first author (FS),
who is conducting asychodynamipsychotherapy and a PhD training, and supervised by the
last author (SK), who is a@ognitivebehavioural therapist ansgenior clinical researcher

experienced with qualitative research.
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3.4.3. Results

Data collection was conducted between July 2021 and August Z0#2.26
participantswere balanced in terms of gendekdfas15, Nnmae=11), age anging from22 to

61 yearS), and StUdy arrnwé feedback 7; Nnon-ailoredfeedback=11; Ntailored feedba&S)-

The analysis of the interviews revealed thmta r t i experianceektlée screening
procedurecan be conceptualised as a t8tep procesgegardless of the feedback aBtep 1
describesthe recognition of depressive symptoras aninitial reaction to the screening
procedure Step 2 describes a subsequent -sgfblorative process that encompasep to
three mutually reinforcing themesognitive positioning, emotional reactiorend personal

activation(Figureb).

Emotional

W
Cogritive reaction:

sitioning:
po ™ between
rejection vs

acceptance overioad and
Recognition of empowerment
depressive
symptoms: from
denial 1o awareness

Personal activation:
from reflection to action

Step 1 Step 2

Figure5.Par ti ci pant sé exper i en caongsidefatwstegdpiocess depr essi

Regarding therecognition of depressive symptorf®ep 1) participants described
how particularly the screening questions led them to realise their depressive syraptbms
symptom burden whi ch they had not demiedn,scomulsdg fpri ¢
before.Regarding thesubsequent sedxplorative procesEStep 2),someparticipantseferred
to acognitive positioningowards this symptom recognition. §heescribed hovparticularly
the feedback triggered them to reflect on and eventually either reject or accept a depression
related selHconcept.Acceptance was generally described tadletievingdand helpful Often
reported enotional reactiongo both screening questions and feedbearkged from positive
to challenging Frequently, dirst shockwasoutweighed by positive emotiossich as relief,
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confidence and hop@hesewere el at ed t o the perception of 0
having an explanation for the condition, or feeling validated thatctmglition is6r eal | vy
sever@ and notdmagined or selfcaused. Challenging emotions included sadaeskself

pity, partly associated with seléproache$o not have taken the condition seriously before

Few participantsfurther reportedthat specifically thescreening questions triggeraitense

negative emotions and distressing memories from the past that reexteedivecoping.The

| ast theme subsumes how part i persgnal activetéonnr epor t
response tboth screening questions and feedbdrticipants described a variety of actions,

such asselfreflection which enabledgreater seHunderstanding and cognitive solution

seeking as well as active suppeseeking,that included seHmanagement, setfare, and

seeking social or professional help

3.4.4. Limitations

Due to theselfselection of thesutsample represatativenesof the resultsfor the
total RCT sampleas well as the general populaties limited. Further,conclusions on
differential effectsof the feedback modess no feedbacks limited due toundifferentiated
reports of participants ancbmbined analysis of all three study arrhastly, as interviews
were conductedix months after screeningar t i ci pant s memories of
might have beerbiased by other trialelated experiences (e.g. multiple assessmants
interviews) and retrospective recall effects

3.4.5. Conclusion

Adults with undiagnosed suspected depressive dis@pleear toexperience online
depression screenirgpmbined with feedbacksa procesgpromotingsymptom recognition and
subsequenselfexploration. While few participants reportattense distresassociated with
the screening questionghe majority describedboth screening questions and feedbaak
insightful, empowering, and activatinglhese findings indicate that online depression
screeningcombined with feedbackas direct subjective benefitthat go beyond prompting
subsequent service uptaken the other handboth the screening alone as well as the feedback
may cause negativemotional reactionsFuture research should determine to what extent
online depression screening mayovide a standalone form of lowhreshold support for

affected individualswhile takinginto accounthe risk forpotential negative effects
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4 INTEGRATION OF FINDINGS

In this section,l integrate findings ofpublications Il to IV.Guided by the overall

research questioriSection 1.4)and based on qualitative findinggiggestingfeedback

independeneffects of the depression screenitigs integratioraddresses benefits and harms

of both depression screenirand automatedeedback.In the following, he feedback

evaluationis not differentiated by feedback mode (rtaflored vs tailored)as the study

results found no evidence of differing effects based on the .mbue findings can be

summarisedn nine overarching themeBenefits are describemlongsidesymptom reduction,

quality of life, patient activation, sedfcceptance and relatednesmd selfawareness and

insight (Table 2). Harms are describedlongside symptom deterioration and emotional

burden concern about symptonmisinformation andmisallocation of healthcarérable3).

Table 2. Integrated findings regarding benefifsinternetbased depression screenargl
feedbackbased on publications éndIV.

Theme Quantitative findings

Qualitative findings
(correspondingthemeé

Meta-inferences and
interpretation

At six monthsdepression severity

€5 ) ; . Quantitative findings showhat
S .2 anxiety severity, andsomatic
55 ! . automated feedbackhad no
£ 5 symptom severitydecreasedvithno  n/a .
2 . impact on symptom
& O significant differences between study X
S armst reduction..
g At six monthsguality of life Quantitative findings showhat
-c—‘i £ increased, witmo significant n/a automated feedbackhad no
8* difference between study arms impact on quality of life..
At six monthsup to 17% had a new
diagnosis of depressive disordemand titative findi
up to 29% had initiatedepression Participants reported dQuan ' e}{'vf ;ﬂa;ngs ted
treatment, with no indicated on howboth the ferggnskr%% tl.J omate
difference between study arms screening questions eedback cid hot improve
and the feedback patient activation. Qualitative
. o findings partly divert on that, as
- At six months, reported initiation of ~ prompted self in some cases feedback was
2  depressionrelated health behaviour  reflection, which reported to motivate patient
Y was up tdb6% for information - enabled greater self porte P
= . : activation.Further theyexpand
3} seeking up to67% for self- understanding, R
@ : i ; on quantitative findings by
= managemenf up to68% for seeking  cognitive solution indicating that ofterthe
o social support and up ta49% for seeking andaction- ng :
= King f | heln with taking includi . Screening questions alone
s seeking formal help with no aking includingse

indicated difference between study
armst.

In the feedback arms, 34&h36%

management self-
care, andseeking
social or professional
help (theme:personal

engaged with the feedback, and 58% activation?.

59% downloaded the feedback

prompted patient activation
and thatactivation occurred
rather with regard to self-
reflection and solution-seeking
than to professional help
seeking
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Table 2 (continued). Integrated findings regarding benefits of interhased depression
screeningand feedbackbased on publications Il and V.

Theme ]Eignu dailggtsatlve Qualitative findings (correspondingthemeg mg%;gzz;%mces and
" Participants descrildbehow particularly the
$ feedbacktriggered them to reflect and eventually
§ re_ject or accept a deprgssi&ﬂated sgh‘cpncept, Complementarily to
5 with acceptance described to be relieving and predefined quantitative
0] helpful (theme:cognitive positioninyy. outcomes, galitative findings
;85 show that botlieedback and
o n/a Participants described thladth screening and zgrs(ec?:;gg g:iﬂﬁgs were
S feedbackwere associated withositive emotions . 4 sel 9
o such as relief, confidence and hop&hese were mc(;ea?e I.Se a;:celptagce
elated Lo mmeempdana ¢ p i R ool oS
@ deing seeb having an explanation for the - .
© condition, or feeling validatedthat the condition positive emotions{
0 is O6really sever e bGcasmadc
(theme:emotional reactionsg.
Participants described hgvarticularly the Complementarily to
screening questionsed themrealise their predefined quantitative
condition and their depressive symptomsvhich  outcomes, galitative findings
they did not consciously perceivéenied or indicatethat particularly the
trivialised beforgtheme:recognition of depressive screening questions
symptomp. appeared tohave increased
n/a selfawarenesswith regard to

feelings, symptoms, and
mechanisms to trivialise
symptoms. Partly, participant:
described this sefiwareness
to enable insights, solutien
seeking and actietaking.

Participants reported on hdwth the screening
questions and the feedbackromptedself
reflection, which enabled greater self
understanding, cognitive solutionseeking, and
action-taking (theme:personal activatio)?.

Self-awareness and insight

Note. Metainferences interpret the fit between findings with regard to convergence, divergence,
complementarity, or expansion. n/a=npplcable.
! Publication IIi main analyses on efficacy/Publication IVi qualitative interview study

With regard to benefits, the integration of results reveals that quantitative and
gualitative findings tend to cover different aspects of ben&itmptom reductioandquality
of life were only addressed by quantitative results, which show no significant effect for
automated feedback, but indications for an improvement over doness all study arms
Qualitative findings complemented these-dedined outcomes by reports on increaselt
awareness and insightseltacceptance, and a feeling of relatedneNstably, qualitative
findings revealed that it was not solely the feedback, but also the screening questions
themselves, that influenced these outcomes. Regapditgnt activation quantitative results
suggest that feedback did not stimulate increased deprestated health behaviour on the
group level. Qualitative findings, however, indicate an effect on the individual level, as some

participants indeed reported on professional 4selgking motivated by the feedbafckm.
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Again, the qualitative findings indicate thalso the screening questions promoted patient
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activation such as intrapsychic activation (e.g.-s&lection).

Table 3. Integrated findings regarding harmsimtiernetbased depression screening and
feedbackpased orpublications HIV.

Theme Quantitative findings

Qualitative findings

Meta-inferences and
interpretation

At one and six monthsip
to 6% and 7%
deteriorated in
depression severitywith
no significant difference
between feedback and no
feedback.

At one month, up to13%
deteriorated in suicidal
ideation, with therisk for
deterioration being
potentially increased in
the non-tailored feedback
arm. At six month, up to
8% deteriorated in
suicidal ideation, with no
significant difference
between feedback and no
feedback.

Symptom deterioration and emotional burden

At six months, less than 1% of th
total sample reported negative
eventsattributed to the trialtrial
participation wagmotionally
burdensome(all study arms),
associated witldistressing
memories(bothfeedback arms),
or associated with feeling of
helplessnesgtailored feedbek).

Regarding both screening
questions alone and feedback,
participants reported on
challenging emotionsncluding
sadness and sqtity, which were
partly associated withelf
reproachesto not have taken the
condition seriously before. Few
participants also reported that th:
screening questions triggered
intense negative emotionand
distressing memoriesfrom the
past that required extensive
coping (theme:emotional
reactions)®.

Quantitative findings indicate tha
automated feedback didhot

have a negativémpact on

overall symptom deterioration,
but potentially on suicidal
ideation. Qualitative accounts
complemenbnthat by indicating
thatthe screening procedure ma
inducesubstantial emotional
distress Contraryto quantitative
findings on potential suicidal
ideation, this distress is not
reported in associationith the
feedback, buwith the screening
guestions alone

At one and six months up
to 3% deteriorated in
emotional response to
depressive symptoms
with no significant
difference between
feedback and no
feedback.

Concern about symptoms

Participants described that
frequently,a first shock after
answering the screening
guestions and/or receiving the
feedbackwas outweighed by
positive emotionssuchas relief,
confidence and hopgheme:
emotional reactions.

Quantitativeand qualitative
findingsagree thautomated
feedback did not have an
impact on concern about
depressive symptomswhich was
further low across all study arms
Qualitative findingsadditionally
highlightthat initial concerns, if
presentwere mostlycompensatec
by beneficial effects of screening
guestions and feedback.

Note. Metainferences interpret the fit between findings with regard to convergence, divergence,
complementarity, or expansion. n/a=not applicable.
! Publication Illi secondary analyses on negative effeédBiblication IIi main analyses on efficacy.
3 Publication IV- qualitative interview study.
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Table 3 (continued).Integrated findings regarding harmisinternetbased depression
screening and feedbadbased on publications Il to IV.

Meta-inferences and

Theme  Quantitative findings Qualitative findings interpretation

High rates of falsgositive

Participants described how feedback resulted in participant

s articularly the feedback misinformation. However,
= P y expanding qualitative findings
! 37% were screened false  triggered them to reflect and X
€ o . : suggest that thienpact of
= positive andreceived false  eventuallyreject or accept a e .
9 . . misinformation by false-
€ positive feedback. depressionrelated self positive feedback may have
= ngﬁﬁ)‘;‘ﬁgime' cognitive been limited as participants
P ' questioned and sometimes
rejected the feedback.
. o Quantitative findings indicate
gtai,/lxh?vc;ng;se;:]p t05% thatautomated feedback did
N not have an impact on
.5 m|sd|agnose_cby a health_ subsequent miSdiagnosis or
b= care professional as having mistreatment. Eurther
8 depressionwith no . ;
o
= . healthcare misallocation was
Rl oo
g n/a particularly compared with the
= . high rate of falsgositive
IS 0
L gtaSIthqunltJr:asel:]prrt]?SSt r/gate d feedback. An explanation for
G witﬁl svchotherany or this discrepancy might be the
L pSy py postulated limited impact of

antidepressant medication
with no difference between
feedback and no feedback

falsepositive feedback due to
participants®o
feedback (see above).

Note. Metainferences interpret the fit between findings with regard to convergence, divergence,
complementarity, or expansion. n/a=not applicable.

! Publication Illi secondary analyses on negative effedBiblication IIi main analyses on efficacy.
3 Publication IV- qualitative interview study.

With regard to harms, findings show ttsspite high rates of falgmsitive feedback
(37%) and resulting participant misinformaticawitomatedeedback did noincrease the risk
for healthcare misallocationdeterioration in depressive symptgmsr concern about
symptomsHowever, it cannot be ruled out thtte feedbacknegatively affected suicidal
ideation.Although qualitative findinggould not further elucidate this unexpected increase in
regard to suicidal ideatigrthey go beyond quantitative results bgvealing thatsolely
answering the screening questions appeared to induce substantial emotional distress in some
participants Further the qualitative findingthat someparticipants questioned and rejected the
feedbackshow that individuals do not necessarily believe the feedback, warcpotentially

explain whythenegativeimpact of the falsgositive feedback may have been limited.
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5 DISCUSSION

The overall aim of this cumulative dissertation was to report and integrate findings on
benefits and harms odn automated feedback aftanternetbased depression screening
interventionwithin a mixed methods evaluatian adultswith suspectedut undiagnosed
depressive disordeBased ortherigorousy designedstudy protocolpublication 1), fndings
were reported in three publ ieffiady(publcationillnvest i
its potential negative effects(publication Ill)) andt h e p ar experiengesoh thes 6
screening process (publication 1V). Theegrationof findings wasconducted at the reporting

and interpreting level.

5.1. Critical reflection of main findings

The DISCOVER trial highlights that internetbased depression screening can
potentially reach a population that is undetected but affected by averagely deperssive
symptoms, includinguicidal ideation. Although the symptom severity decreased toward the
end of the followup period, on average participants still scored above the PEI@off of 10
indicating the presence of enajor depressive disorder, with most being undiagnosed and
untreated even after six months. These results are in line with evidenb@h rates of
undetected depressive disordéBeesdeBaum et al., 2018; Trautmann & Beed8aum,
2017; Vigo et al., 202ndunderline the relevance tie early detection and interventioof
depressive disorders

Contrary to trial hypothesgthe presenévaluationshowsthatacross several outcomes
and irrespective of the feedback mode f@maifored vs tailored) automated feedback
following positiveinternetbased depression screenitig not lead tosubstantiabenefitsin
this target groupCompared to no feedback, providifgedback did not enhance patient
activationin seeking informal or formal help. Similarly, no improvements were observed in
service uptake or depression diagnosis rates, nor in symptom reduction or improvement of
quality of life. However qualitative findingscomplemented prdefined outcomes and
suggest that the screening processtributel to increass oft he | ndi vawalenesd s 6 s ¢
as well as selacceptance amafeeling of relatednesslotably, these effects were observed in
relation to bothdepression screenirgone and the feedback form, yet it is unclear to what
extent these effects can be distinctly attributed to each compdRegarding harms, our
findingssuggesthat despiteelatively high rates of misinformation of individuals due to false

positive screening, the feedback of screening results did not lead to increased rates of
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misdiagnosis or mistreatment. Further, the feedbatdrventionlikely did not affect the
participants6 concern about their sympt oms
However it cannot be ruled out that the feedbaicktervention was associated with
deterioration in suicidal ideatioafter one month Moreover, depressioscreeningalone
contributed to emotional burdém someparticipants.

Our null findings regardingan effect of automated feedback etient activatiorare
in line with the only other triabn feedback after internbased screeningvhich showedhat
feedbackdid not lead to increased uptake of mental health care when compared with a generic
advice to seek helfBatterhamet al.,2016) Beyond that, oufindings highlight thatfeedback
did not have substantial benefits even when providing the option to make aadiuldanely
appointmentwith a health care specialisivhich is covered by the social health insurance.
Interestingly, the findings contradict evidence frouat research team medicalcaresetting,
in which patients underwent depression screening in the waiting room and directly received
similar, but printed feedback by study staff. In these settings, feedback has been shown to
improve the patienpractitionercommunicationtreatment initiationLéwe et al., 2024)and
partly even depression severifgowe et al., 2016; Lowe et al., 2024)here are some
potential explanations for this discrepancy. First, when screened in mealieakttings, the
individual is already 6éon the spotédé .&ond aut
contrast to interndbased screening, thisduceshe barrier of actively seeking and realising
an appointmentSecond, offering patients depression screemngedicalcaresettingsmight
function as an explicit invitation ttalk about mental probleman the part of the respective
medical practioner. This might reduce insecurities or shamoeepresent mental problems to a
health care specialistyhich has been reported be a relevantbarrier tohelp-seekingin
depressionseeDoblyte & JimeneaMejias, 2017 for a qualitative synthesis)n contrast,
when receiving feedback on the internet, the individual still needs to do the first step in
approaching a healttarespecialist. Thirdpnly one third of the participants engaged with the
feedback(i.e. clicked on a hyperlink)and qualitative findings show that some individuals
questioned and eventually rejected Wadidity of thefeedback. It might be that in contrast to
the medicalcaresetting, a lowthreshold and onetme feedback on the internet reaches less
salience or is taken less serious. Lagthg rationaleunderlying the feedback intervention is
that it helps affected individualsecognise that they have depressive symptomsthat.
individuals who initially failed to connect their symptoms to a depressive disorder do so after
the feedbackHowever,unexpectedlyin our sample 86% of participants already thought that

they might currently dter from a depressive disordprior to screeningWhile this may have
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complicated the statistical detection of differences between the study arms due to ceiling
effects, it also suggests that, in our target group, misappraisal of symptoms may not be the
primary factor contributing to delays in sedfferral. In contrast, however, the qualitative
study identified insights and increased awareness of symptoms as a major benefit of the
screening procesReasons for this discrepancy may lay in the-seléction of the qualitative
subsample; potentially particularly those who benefitted from the screening agreed to
participate in the followup.

The findings regarding subjectively perceived benefits such as incressied
awarenesand insight selfacceptance, and a feeling of relatednesslation to the screening
proceduresexpand onprior qualitative evidence In a focus group studgxploring online
depression screening in young adults, participants described similar positive emotional
reactions to the screenirffruzan et al., 2022)Similarly, in studies on depression screening
in primary careor postnatal settings, participants highlighted an increased awareness of
symptoms and a deeper setfderstanding following the depression screening procedures
(Dowrick et al., 2009; Shakespeare, Blake, & Garcia, 2003; Wittkampf et al.,.2008)
expansion to prior research, our findingggegorised these effects, therdtighlighting self
awareness, setcceptance and a feeling of relatedness as relénintil now neglected
patientoriented outcomes depression screening researlotably, the participants in our
study often reported thedenefitsparticularly inrelationwith the screening questiomsone.

While systematicresearch on such memeeasurement effects in the context of depression
guestionnaires is missin@Preston et al., 2022¥tudies in other research areas support the
assumption thatmerely asking specific questions can influensgmptom perceptions or
behaviouron the same topiGodin et al., 2010; Godin, Sheeran, Conner, & Germain, 2008;
Lineweaver et al., 2021)

Regarding harmghis evaluation clearly dispels the common criticism that feedback
after internetbased depression screening increases misdiagnosis and mistrefdeent
Danczak, 2017; Duckworth & Gilbody, 2017; Thombs et al., 20T8)s does not surprise
when taking into account the here reported null effects regarding service uptakever
our evaluation does not rule out that feedback after intdwamed depression screening
triggers suicidal ideation. This is supported by observational evidence suggesting that
particularly referrals to kperson care after interabased screening may increase subsequent
online searches for suicidal intefdacobson et al., 2022)n contrast, therandomised
controlled trialconductedn primary care concludetthat there iso indication for feedback

after depression screenin@ increase suicidality(Léwe et al., 2024) One potential
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explanation for thisliscrepant effectif present, may be that in medicaresettings potential
emotional distress triggered by the feedback can be directly addressed, while screened
individualson the internemight be overwhelmebly dealing withemerging emotionalone.
Additionally, our qualitative findingsindicate thatalso)the depressiorscreening alonenay

trigger substantial emotional distre&milar negative effects of depression screening have
been reported in prior studies in medicatesettings(Dowrick et al., 2009; Shakespeare et

al., 2003; Wittkampf et al., 2008Yhe findings are supported bygaalitative synthesisn
help-seeking in depressiotoncludng that the recognition of symptoms as visible, real and
abnormal is often associated with feelings of shame, weakness, fear, or failure, as it is
percei ved as idemttyt(Coblyge & imdanedMepan, 043

5.2. Strengths and limitations

This dissertation adds empirical evidence to a relatively unexplorethdreasingly
relevant research area. To the best of our knowledge, DISCOVER is thedeatchproject
that provides methodologically sound and empirically robust evidendbe efficacy of an
automated feedback after interetsed depression screening interventidie also
conducted the first examination of related negative effesisin a randomised controlled
trial, and the firstmixed methodsevaluationof benefits and harmsThe integration of
findings reveakd new patierforiented outcomes of interest andvel insights on potential
meremeasurement effects of depression screening aloradl studies, we have shown great
methodological thoroughness in accordance with the respective study desigthe
established recommendations for conductamgl reporting the studies (e.g. CONSORT
guidelines).

However,this mixed methods evaluation should also be considered in the context of
its limitations In addition to already described limitations in thespectivepublication
summariegSection 3)the firstoverarchinglimitation rdates toconsequences @ potential
selectionbiasin both the RCT and the qualitative interview studiith regard to the RCTa
high proportion of participantalready thought that they might currently suffer from a
depressive disordewith our actual target group, i.e. those baimgwae of their depressive
symptoms, beinginderrepresented his may have underminethe assumed mechanisonh
action of the interventign.e.increasing théndividual®recogntion that they have depressive
symptoms Regarding the qualitative interview stydghe findingshighlight benefits and
harmsthat go beyond prdefined outcomes and hypothesagt are not generahbleto the

total study sample. Specificallghey do not inform on the frequency and effect siat
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described phenomena on the group lerelvhether they appeared mainly in the subgroup of
participants who did noidentify with a depressive disordgrior to the screeningruture
researb should examine these outcomes quantitatively and better match the intervention with
the target group, by either addressing those unaware of their depression status or by adapting
the interventionrationaleto those assuming to be affected but not seeking care for other
reasonsSecond,against tke backgroundof reportedeffects of screening questions alpite
appears possiblthat also the mere trial participation with regular assessments and clinical
contact might have hadimilar effects.This might have diminished intervention effects
between the study arnasid could contribute to explaining null findings regagdine efficacy

of the feedbacklmportantly, it alsoraises the question of whether the intervention studied
should not rather have been conceptualised and evaluated as a multicomponent intervention
differentiating between trial participatiosurvey andscreening questions, and feedback of
results. Unfortunately, our design precluded the ability to test the independent effects of these
componentsThird, the resulting integrated findings revealed that mostly, quantitative and
gualitative methods examined different outcome arAasguantitative and qualitative data
collection and analyses wetdene separately and completed before integration of resudts
missed the opportunity to use the qualitative method to explaepotentially better explain
surprising phenomena such as thissing effecof feedbackon depressiomnelatedoutcomes

or thepotential effect of feedback on suicidal ideation. Lastil now a thorouglevaluation

of assumed mechanisms of charigeour feedback interventiois lacking. Against the
background ofthe underlyingCommon Sense Model of health and illness behaviour
(Leventhal, Meyer, & Nerenz, 19803xamining associations between feedback pegpost
changes in iliness perceptions, particularly the belief of having a depressive disbhoded,

be the next step toetter explain antheoreticallysubstantiate the results

5.3. Implications

Based on this overarching evaluation and considering its limitations, a number of
implications can be drawnFirst our findings underline that internbased depression
screening can reatchoseundiagnosed but affected, kattleast ira populationmostly already
assuming to have a depressive disordsulsequent feedback intervention doesappear to
have substantial benefits on depresselated outcomed hus, he question of how to bridge
the gap between internbased detection and initiation of depression aathis target group
remainsAs in internetbased treatment programmes guidance has been shown to be effective

to improvepatient engagememind thereby outcomd&aryotaki et al., 2021)one approach
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could be to combinea feedback afteinternetbased screeningnterventionwith human
interaction For exampletelephone or chatbased counselling and guidance directly after
receiving a positive feedbadould be integratedAnother solutiorcould be to minimise the
barrier to followup depression care lmjrectly offeiing effectiveinternetbased treatment to
every individual who screens positive. This pragmatic approach, however, undermines the
necessity ofa profound diagnosis as well asdividual indicationsregardingpersonalised
treatment selectio(Karyotaki et al., 2021)To better understand whgutomated feedback
appears not to have an effect on service upiakefected individuals mainly aware of their
depressive disordefuture researcBhouldfocus ondelays in selreferral sgcifically in this
target group. &ticularly qualitativeapproachegxploringhow individuals process feedback
of screening resultdirectly after receiving it in additioto RCTsmight bepromising in this
regard

Second,until now depression screening was mainly conceptualised as aiming at

improving the early detectionf depressi ve disorders, . e.

o)

contrast, our findings regardirsgl-awareness andsight, selfacceptance, and tlieeling of
relatednessndicate thatolely answeringinternetbased depression screenimgestions can
havedirect subjective benefits itseliThis indicates that irrespective of how screening results
are fed back to users, interd®sed screening approaches cauddstitutea standalone form

of low-threshold suppotio empower affected individual3his finding should be considered
by health care providers already offering intefib@sed depression screening and by internet
based information platforms and patient organisatidhgure research shoultherefore
investigate thesizeand generalisabilitpf these beneficial effectén addition feedback after
depression screening interventions should be conceptualisedi@somponeninterventions
and evaluated in respective designs that erdibEntanghg meremeasurement effects from
trial participation andfeedbackeffects Against the background of thieeterogeneityof
depressive disordef&iko I. Fried & Nesse, 2015; Goldberg, 20Hhd low content overlap
among common depression sca(&ko | Fried, 2017) future internetbased depression
screening approaches should further consider selecting depression scales with regard to
optimal symptom coverage rather thmgnostic accuracy.

Lastly, our findings suggest thibth internetbased screening as well as a subsequent
feedbackof resultsmay induceharms Further robust researclon suicidal ideation and
emotional distresks critical to corroborate thesesults A question that follows relates to the
acceptability of harms against the backgroundths limited benefitsin internetbased

depression screeninglthough ethical and legal challenges of medical screening approaches
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are increasingly debated in the scientific literature, until now ttebates are characterised

by controversial opinions and a lack of a specific legal perspective and empirical data,
highlighting the lack of a consensus position in this questionNEgker et al., 2022for a

related scoping review). However, there are many websites that already publicly host-internet
based depression screening interventions that are not professionally curated, potentially
already representing considerable risk to vulnerable individuals. Further, in contrast to other
medical software, such as for example intetveeted psychotherapy programmes, medical
screening is typically not subject to any level of regulatidgainst this background, our
findings support claims for the development of guidance on how inteasedd screening
should be regulated, potentially considering licensing and certification procedures, ongoing
monitoring, and a legal frameworkMuller et al., 2022) Until such regulations are
implemented,informing service users about benefits and potential harms of intesieetl
depression screening would be a fir JhHesest ep
notions should be critically considered by health care providers offering intesed
depression screening and by guideline developers recommending that all adults should be

screened for depression.

5.4. Conclusion

This dissertation clearly indicates that automatedfeedback after internetbased
depression screeningpes not lead to substantial benefits across sedemkssionrelated
outcomesdncluding behavioural patient activation, service uptake, or symptom redudtion
the other hand, feedback can potentially lead to harms such as deterioration in suicidal
ideation As such, feedback alone does not suffice to improve early detection and treatment
uptake of affected individuals. However, both screening questions and feedback demonstrate
potential to empower individuals by enhancing -se¥fareness, seHdcceptance and
relatedness. As answering depression screening questions may be emotionally burdensome for
affected but undiagnosed individuals, there is a need for approaches that leverage the
aforementioned empowering aspects while mitigating potential hafmsternetbased
depression screening interventio$ie findings on patierdriented outcomesuch asself-
acceptance as well as harms regarding emotional burden should be corroborated by further
research.In addition, research conceptualising the intervention as udticamponent
intervention could be promisirfgr differentiating depression screening from feedback effects
and allow for including new components such as human counselling. Further, practical efforts

should prioritise patient safety through improved regulation and monitoring of existing
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DISCUSSION

internetbased screening servicédso, health-care providers offeringnline depressiotests

should consider informing service usaisut benefits and hasto enable informed decision
making. Altogether, this dissertation highlights the absence of a straightforward solution for
addressing undetected depression while underscoring the need for future research to better

understand the pathway from identification to effective management of depressive disorders.
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ARTICLE INFO ABSTRACT

Keywords: Background: Depression is one of the most disabling disorders worldwide, yet it often remains undetected. One

Depression screening promising approach to address both early detection and disease burden is depression screening followed by

Early detection direct feedback to patients. Evidence suggests that individuals often seek information regarding mental health on

:::::;ide;:i:ﬁzm the internet. Thus, internet-based screening with automated feedback has great potential to address individuals

Interast hasad Intecveniian with undetected depression.

Randomised controlled trial protocol Objectives: To determine whether automated feedback after internet-based depression screening reduces
depression severity as compared to no feedback.
Methods: The internet-based, observer-blinded DISCOVER RCT aims to recruit a total of 1074 individuals. Par-
ticipants will be screened for depression using the Patient Health Questionnaire (PHQ-9). In case of a positive
screening result (PHQ-9 > 10), participants with undetected depression will be randomised into one of three
balanced study arms to receive either (a) no feedback (control arm), (b) standard feedback, or (c) tailored
feedback on their screening result. The tailored feedback version will be adapted to participants’ characteristics,
i.e. symptom profile, preferences, and demographic characteristics. The primary hypothesis is that feedback
reduces depression severity six months after screening compared to no feedback. The secondary hypothesis is
that tailored feedback is more efficacious compared to standard feedback. Further outcomes are depression care,
help-seeking behaviour, health-related quality of life, anxiety, somatic symptom severity, intervention accep-
tance, illness beliefs, adverse events, and a health economic evaluation. Follow-ups will be conducted one month
and six months after screening by self-report questionnaires and clinical interviews. According to a statistical
analysis plan, the primary outcome will be analysed on an intention-to-treat basis applying multilevel modelling.
Discussion: The results of the DISCOVER RCT will inform about how automated feedback after internet-based
screening could improve early detection and resolution of depression. Ways of dissemination and how the
trial can contribute to an understanding of help-seeking behaviour processes will be discussed. If the results show
that automated feedback after internet-based depression screening can reduce depression severity, the inter-
vention could be easily implemented and might substantially reduce the disease burden of individuals with
undetected depression.
Ethical approval: The study is approved by the Ethics Committee of the Hamburg Medical Association.
Trial registration: The trial was registered at ClinicalTrials.gov in November 2020 (identifier: NCT04633096).
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1. Background

Major depression is one of the most disabling disorders worldwide
and affects one out of ten individuals over their lifetime (Busch et al.,
2013; Vos et al., 2020). Untreated depression leads to rising healthcare
costs, has an increased likelihood of a chronic course and treatment
resistance and, most importantly, results in an increased disease burden
(Chisholm et al., 2016; Fichter et al., 2010; Ghio et al., 2014). Never-
theless, depression often remains undetected: in primary care, for
example, it is estimated that only 50% of depressed patients are
correctly diagnosed as such (Mitchell et al., 2009; Trautmann and
Beesdo-Baum, 2017). One promising approach to address early detec-
tion of depression is widely accessible depression screening.

Standardised depression screening alone, however, appears to be
insufficient to alter disease burden (Gilbody et al., 2008; Thombs et al.,
2014). A worthwhile approach to increase the efficacy of depression
screening is to enhance patient engagement by feedback provided
directly to the individual. In line with self-regulation theories of health
behaviour (e.g. Leventhal et al., 2003), feedback allows individuals to
recognise that they suffer from depression and motivates individuals to
actively engage in functional health behaviour such as help-seeking and
depression care. In turn, this should reduce depression severity in the
long run. Indeed, the results of our preceding DEPSCREEN-INFO RCT
indicate that a feedback intervention - including the screening result as
well as recommendations on further diagnostic consultation and help-
seeking - can increase patients' engagement in seeking information on
depression and, most importantly, reduce depression severity after six
months in patients with coronary heart disease (L.owe et al., 2016).

To expand the evidence on feedback after depression screening to the
primary care setting, we currently run the multicentre RCT GET.FEED-
BACK.GP (Kohlmann et al., 2020). Yet, barriers such as fear of stigma-
tisation or the desire to handle the problem on one's own often deter
professional help-seeking in depression (Boerema et al., 2016; Scho-
merus and Angermeyer, 2008). Whereas individuals with stigmatised
symptoms may be reluctant to present to a health professional, however,
the internet has increasingly become a source for individuals with
elevated depression severity to actively seek mental health information
(Berger et al., 2005). In Germany, for example, one of four individuals
would consider seeking help for mental health online (Eichenberg et al.,
2013). Conducting the feedback intervention as an internet-based
intervention, therefore, appears to have a great potential to reach a
large population of affected individuals outside of the medical system.

In other domains such as prevention and intervention of mental
disorders, internet-based interventions have already been shown to be
effective (e.g. Ebert et al., 2017; Karyotaki et al., 2017; Richards and
Richardson, 2012). Additionally, they can bring the benefits of fostering
anonymity, of being cost-effective, and of being scalable, thus allowing
for large populations to be reached (Andersson, 2016; Andersson and
Titov, 2014; Ebert et al., 2017). Notably, the internet-based format also
offers the possibility to individually tailor the feedback according to
individuals' characteristics (Andersson and Titov, 2014). This is prom-
ising, as compared to standard health messages, tailored messages are
more frequently read, better remembered and perceived as more rele-
vant (Ryan et al., 2001). Regarding depression, tailored health messages
motivate patients to engage in depression care and can help to reduce
depression severity (Levesque et al., 2011; Shah et al., 2014). Tailored
feedback after depression screening offers the opportunity to match
depression-related information to individuals' characteristics with the
aim to make it more salient. Accordingly, tailored feedback has the
potential to enhance the effect on patient engagement and depression
severity compared to standardised feedback.

Here, we describe the three-armed DISCOVER RCT to address early
detection and resolution of depression by testing the efficacy of auto-
mated feedback after internet-based depression screening, as compared
to no feedback. In addition, we will compare the efficacy of a stand-
ardised version of the feedback with a version that is tailored to
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participants' symptom profiles, preferences, and sociodemographic
characteristics. The primary outcome will be depression severity six
months after internet-based screening. To allow for a comprehensive
evaluation, further secondary outcomes and process variables will be
examined.

1.1. Trial hypotheses

The primary hypothesis is that depression severity six months after
screening is lower in each of the two feedback study arms (STANDARD
FEEDBACK and TAILORED FEEDBACK) as compared to the NO FEED-
BACK study arm. As we assume that tailored feedback can maximise the
efficacy of standardised feedback, the secondary hypothesis is that
depression severity six months after screening is lower in the TAILORED
FEEDBACK arm as compared to the STANDARD FEEDBACK arm.

2. Methods
2.1. Design

The DISCOVER trial is designed as an internet-based, observer-
blinded, randomised controlled clinical trial with three parallel groups,
which is conducted nationwide in Germany. After undergoing an online
depression screening with the Patient Health Questionnaire-9 (PHQ-9;
Kroenke et al., 2001; Lowe et al., 2004a,b), participants with suspected
depressive disorder (PHQ-9 > 10 points) will be randomised into one of
three balanced study arms: (a) NO FEEDBACK, (b) STANDARD FEED-
BACK, or (c) TAILORED FEEDBACK on their screening result. Assess-
ments will be conducted online and via telephone and will be scheduled
at baseline (before randomisation: TO; 2 days after randomisation: T1),
at 1-month (T2), and at 6-months follow-up (T3). The primary objective
of the trial is to show superiority of both feedback arms compared to the
control arm regarding depression severity 6 months after screening.

The trial (protocol) will be conducted and reported according to
adequate CONSORT 2010 extensions and the CONSORT E-HEALTH
statement (Boutron et al., 2017; Eysenbach, and Group, 2011; Moher
et al., 2010; Montgomery et al., 2018; Schulz et al., 2010), as well as the
SPIRIT 2013 statement (Chan et al., 2013).

2.2. Inclusion and exclusion criteria

Eligibility criteria will be assessed within a self-report online survey
at TO. Participants will be required to (a) be aged 18 years or above, (b)
have sufficient German language proficiency, (¢) show an indication for
at least moderate depression (PHQ-9 > 10 points), (d) provide contact
details, (e) have internet access, (f) have sufficient computer/internet
literacy and (f) be willing to give informed consent. Participants will be
excluded (a) if they were diagnosed with depression within the past 12
months or (b) if they currently are or were receiving depression treat-
ment within the past 12 months.

2.3. Recruitment and procedure

The trial will be publicly promoted as a study ‘on stress and psy-
chological well-being’. Study participants will be recruited from the
general population through traditional and social media campaigns (e.g.
advertisement on related websites/newsletters and Google, posts on
Facebook, Instagram and Twitter) and through print advertisement in
public areas of several German cities (e.g. flyers, posters). To reach a
sample that strives for representativeness of the German population with
respect to age and gender, a marketing company will further advertise
the study via a population wide online access survey panel. Recruitment
success and sample characteristics (i.e. age, gender) will be monitored
on an ongoing basis and strategies will be adapted, if necessary.
Recruitment has started in January 2021 and is planned to run for 12
months.
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All recruitment ways will lead to the open access study website
(https://www.discover-studie.de), which is designed in responsive
design to ensure optimal usability for all types of devices (e.g. mobile
devices, tablets). The website contains detailed information on the
study, data safety procedures, the study team, and contact information.
Interested applicants will be asked to provide online informed consent
and thereafter to complete the TO assessment. All participants indicating
an elevated suicide risk (PHQ-9 suicide item >2 points) will be shown a
screen with urgent advice to seek help and relevant information on
available help services (e.g. general practitioner, local psychiatric
emergency units, and the national emergency number). After having
completed the survey, all eligible participants will be randomised and
will be directly provided with feedback on their depression screening
result (STANDARD and TAILORED FEEDBACK) or a ‘thank you’'-note
(NO FEEDBACK). They will be contacted and reminded via email on the
online follow-up assessments (T1-T3) and via telephone for supple-
mental clinical interviews (T1 and T3). Whereas the TO assessment will
not be financially rewarded, for each complete follow-up assessment
participants immediately receive a compensation of five euro as a
voucher (i.e. 3 x five euro vouchers in total). F'ig. 1 provides a detailed
overview of the study flow.

All procedures involved in the study are consistent with generally
accepted standards of ethical practice such as the Declaration of Helsinki
and have been approved by the Ethics Committee of the Hamburg
Medical Association in July 2019 (reference number: PV7039). The trial
was registered at ClinicalTrials.gov in November 2020 (identifier:
NCT04633096).
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2.4. Randomisation and blinding

Randomisation will be based on a computer-generated random-
isation sequence (1:1:1 allocation ratio), which was conducted by an
independent researcher of the Department of Medical Biometry and
Epidemiology and is not accessible to any other study team member. The
sequence consists of permuted blocks of randomly arranged sizes (6, 9,
and 12) and is stratified by baseline depression severity (moderate:
PHQ-9 > 10-14 points; severe: PHQ-9 > 15 points) to guarantee equity
of sample sizes across study arms and severity levels. Allocation will be
performed by a computerised system, ensuring allocation concealment.
Individuals who participate multiple times will be automatically allo-
cated to the same study arm as before. This process is ensured by a
privacy-preserving record linkage service which identifies double en-
tries based on personal data and the IP address (Mainzelliste; Rohde
et al., 2021).

Participants will know their allocation due to the nature of the
intervention but will be kept unaware of trial hypotheses to minimise
expectancy bias. The research staff assessing outcomes in the telephone
interviews will be blind to the allocation at any time. Steps to control for
blindness include the following: after every interview, assessors are (a)
instructed to document if participants have disclosed their random-
isation status and (b) asked to guess the study arm. After study closure,
this guess will be compared with the actual status and Cohen's kappa
will be computed to identify whether hit rates differ from what can be
expected from chance.

Visit of study website;
study information and online
informed consent provided
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1
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- No contact details
- No German language
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1
1
:
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1
1
1
-
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:
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Fig. 1. Flow chart of the DISCOVER trial according to the SPIRIT 2010 statement.

Note. PHQ-9 = Patient-Health-Questionnaire-9.
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DISC#VER

What did your answers reveal?

You have indicated that you have felt affected by some symptoms during the past two weeks.

According to our evaluation® these are

moderate depressive
symptoms

These symptoms are most likely indications of depress

significant
depressive symptoms

on. Please note that this feedback

does not take the place of a thorough medical diagnosis.

*The evaluation is based on the ) PHO.S. Questionnaire

And now - what should I do first?

vintment with yo | practiti

r to talk about your evaluation. You can

Your symptoms are common - seekmg advice helps. It is best to make an ‘
-

pnnt it out and take it wnh you to start the conversation. Alternatively, you can
also arrange an initial cor vith a specia
quickly and easily via the nanonwme appointment service center.

@@ Print your feedback

A Make an appointment

t (e.g. psychotherapist) nearby:

Fig. 2. Standard feedback: First screen as displayed on the DISCOVER study website (English translation).

2.5. Sample size

Based on the results of the preceding DEPSCREEN-INFO trial (1.owe
et al., 2016), the study is powered to detect a small mean difference
(Cohen's f = 0.118) in the primary outcome (depression severity) in any
pairwise comparison between all three study arms. The calculation is
based on a global one-way ANCOVA adjusted for baseline depression
severity, with an alpha of 0.05 (two-sided) and a power of 80%. It results
in a needed sample size of n = 233 participants per group (PASS, 2008).
To allow for an estimated drop out of 35% (c.f. Christensen et al., 2009),
358 participants per group will be recruited (1074 in total).

2.6. Study arms

After completing the PHQ-9 depression screening questionnaire at
TO, all eligible participants who score 10 points or higher will be directly
randomised into one of the three study arms. Independent of the study
arm, all participants will be provided with a ‘thank you’-note and in-
formation on further follow-up procedures.

2.6.1. No feedback
This study arm serves as a passive control condition. The participants
will not get any feedback on their screening result.

2.6.2. Standard feedback

Participants in this study arm will receive standardised feedback
comprising the following four sections: (a) the depression screening result,
(b) a note to seek diagnostic consultation by a health professional, (c) brief
general information on depression, and (d) information on depression
treatment (based on the German National Clinical Practice Guideline for
Unipolar Depression; DGPPN et al.,, 2015). In line with the Common-
Sense Model of Self-Regulation (Leventhal et al., 2003, 2016), the
feedback content is designed to trigger adaptive illness beliefs such as an
adequate illness identity, a coherent understanding of the condition, and
optimistic control expectations. These, in turn, should guide patient
engagement in functional health behaviour such as help-seeking and
depression care.

The feedback intervention was developed in a multistage process.
First, the underlying feedback version used in the preceding
DEPSCREEN-INFO trial was subjected to re-evaluation and updating in
several focus groups, involving patient representatives with depressive
disorder (Seeralan et al., 2020). Based on the results of this qualitative
study, needs and preferences of the target group could be assessed and
implemented, resulting in the feedback version used in the currently
running GET.FEEDBACK.GP trial (Kohlmann et al., 2020; see Supple-
mental Fig. I). For the use in DISCOVER, a digital art/graphic agency
(Wood Agency, Hamburg) further adapted the feedback material to the
possibilities of internet-based presentation. Namely, the present version
is extended by (animated) graphic elements, adaptively available
further information on specific contents, direct links to referenced
health or social services (e.g. online therapies, self-help groups), and the
possibility to download the feedback form as a pdf-file that includes the
active links from the website. Throughout the process, the selection of
content, design, and language was aligned to the current evidence on
patients' needs in technology-based mental health interventions (e.g.
Bakker et al., 2018; Rozbroj et al., 2014;

l'orous et al.,

2016; Hadjistavropoulos et al.,
2018).

Fig. 2 depicts an excerpt of the feedback screen as displayed in the
desktop version (see Supplemental Fig. II, for the complete version). For
smaller devices such as tablets and smartphones, the content is displayed
in responsive design (i.e. the design automatically adapts to the size and
type of the output device).

2.6.3. Tailored feedback

In order to trigger more salience, the content of the STANDARD
FEEDBACK version is tailored to participants' characteristics as follows:
First, the presentation of the screening result is framed according to par-
ticipants' individual symptom profiles (e.g., ‘You have indicated that you
had low spirits, sleep disturbances, and loss of energy during the past two
weeks.’, see Fig. 3). Second, the note to seek further diagnostic consul-
tation is matched to participants' specialist preferences (general practi-
tioner vs. mental health professional). Third, the information on
depression is tailored to participants’ symptom profiles (e.g. ‘Typical
symptoms of depression are for example low spirits and sleep disturbances.")
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DISC#VER

What did your answers reveal'?

You have indicated that you had |
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significant
depressive symptoms

. Please note that this feedback

does not take the place of a thorough medical diagnosis.
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This feedback can be overwhelming or confusmg at first. We would hke to help you Please

answer the following two questions, and you will

Do you think your symptoms are
indications of depression?

ve more d d inf

Are you worried about your symptoms?

Fig. 3. Tailored feedback: First screen as displayed on the DISCOVER study website (English translation).

and their symptom causal attributions (e.g. ‘Triggers are for example stress
with the partner, negative thinking patterns, or a physical illness.). Lastly,
treatment options and help seeking advices are adapted to participants’
health insurance providers and local residency in Germany (e.g. by providing
links to self-help groups located nearby or to online therapies which are
covered by the participant's health insurance provider).

Additionally, directly after being provided with the screening result,
participants are asked the following two questions: ‘Do you think your
symptoms are indications of depression?’ and ‘Do you worry about your
symptoms?” (see Fig. 3). According to participants' answers, the
following three feedback sections are arranged in a differing order. If
participants indicate assigning their symptoms to depression and
worrying about them, the information on depression treatment is pre-
fixed to the general information on depression, resulting in the following
order: (b) note to seek diagnostic consultation, (¢) information on
depression treatment, (d) information on depression. If participants do
not think that their symptoms relate to depression and/or do not worry
about them, the information on depression is prefixed to the other sec-
tions, leading to the following order: (b) information on depression, (c)
note to seek diagnostic consultation, (d) treatment information. Further,
dependent on the combination of answers, the information on depres-
sion and the note to seek diagnostic consultation are phrased differently
and are extended by information on depression prevalence and negative
consequences of depression, both tailored to participants' risk profile (e.
g. ‘Depression is common, and particularly people with diabetes are often
affected.’, and ‘In the long term, depressive symptoms have negative
consequences — for example they can worsen the course of diabetes.").
Examples for the resulting feedback versions for all combinations of
answers can be found in Supplemental Fig. III.

2.7. Qutcomes

The primary outcome of the study will be self-reported depression
severity (Patient Health Questionnaire-9) 6 months after screening.
Secondary outcomes are guideline-based depression care (i.e. propor-
tion of individuals treated according to the German depression guide-
line), depression-related help-seeking behaviour (i.e. proportion of

individuals seeking formal/informal help), health-related quality of life,
anxiety severity, somatic symptom severity, and adverse events, all at 6
months after screening, as well as depression severity and intervention
acceptance, both at 1 month after screening. Further, 6 months after
screening a health economic evaluation will be conducted based on
direct costs (healthcare utilisation), indirect costs (productivity loss),
and health-related quality of life. Corresponding measures are described
in Section 2.8.

2.8. Data collection and measures

Data collection will be scheduled at baseline (before randomisation:
TO; 2 days after randomisation: T1), and at 1-month (T2) and 6-months
follow-up (T3). Assessments will comprise online self-report question-
naires (TO-T3) as well as clinical telephone interviews (T1 and T3 only).
The baseline assessment is split into TO and T1 two days later for two
reasons: (a) to reduce potential recall effects from the PHQ-9 assessment
at TO to subsequent clinical interviews, and (b) to minimise participant
burden and promote survey completion at TO. The latter is justified by
the fact that only retrospective measures that are unlikely to be imme-
diately influenced by the intervention (e.g. healthcare utilisation in the
past 6 months) are assessed subsequently. To promote retention, email
invitations to the online surveys will include information highlighting
the importance of follow-up assessments and email reminders will be
sent to participants at regular intervals if their surveys stay incomplete
(up to 5, 7, and 10 reminders at T1, T2 and T3, respectively). All pro-
cedures will be managed computerised.

All measures will be entered into electronic data capture systems.
The system for self-report data is implemented in the study website and
shows one questionnaire (desktop version) or one question (smartphone
version) per screen. It checks for completeness of questionnaires before
submitting, allows participants to change their answers, and uses
adaptive questioning to reduce the complexity of questionnaires, if
applicable. In order to potentially identify invalid entries, all online
surveys will comprise the following two questions as validity checks: (a)
‘Have you answered the questions for yourself?’ and (b) ‘Have you
answered the questions seriously?’
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Table 1
Measures and assessment time points.

Measures T TI T2 T3

Primary outcome
Depression severity, PHQ-9 X X > <
Secondary outcomes/process measures
Guideline-based depression care (e.g. depression X
diagnosis, psychotherapy, medication)
Depression-related help-seeking behaviour (e.g. seeking
information about depression)

<

Anxiety severity, GAD-7 X X
Somatic symptom severity, SSS-8 x X
Health-related quality of life, EQ-5D-5L X *
Healthcare utilisation and productivity loss, CSSRI X X
Intervention acceptance, USE X X
IlIness beliefs, Brief IPQ X X X
Intervention adherence X XY
Critical life events x"
Depression diagnosis, SCID x" x>
Adverse events x"
Website use X X X X
Characteristics

Sociodemographic data X

Medical data X

Risk factors for depression onset X

Note. TO = before randomisation; T1 = 2 days after randomisation; T2 = 1-
month follow-up, T3 = 6-months follow-up; PHQ-9 = Patient Health
Questionnaire-9; CSSRI = Client Sociodemographic and Service Receipt In-
ventory; EQ-5D-5L = EuroQol-5D 5-L; GAD-7 = Generalized Anxiety Disorder-7;
SSS-8 = Somatic Symptom Scale-8; SCID = Structured Clinical Interview for
DSM-5 Disorders; USE = Usefulness Scale for Patient Information Material; Brief
IPQ = Brief Illness Perception Questionnaire.

? Primary outcome.

b Measures assessed via telephone interview.

Table 1 shows an overview of all measures and corresponding
assessment time points.

2.8.1. Depression severity

Depression severity will be assessed by the German version of the
Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001; Lowe
et al., 2004a,b). The PHQ-9 consists of 9 items covering all major
depression symptom criteria as stated in the DSM-5. Each item refers to
the past two weeks and is scored on a 4-point Likert scale (0-3), resulting
in a total score ranging from 0 to 27. The PHQ-9 is among the most
frequently used and best validated self-report depression questionnaires:
it has good psychometric properties, is sensitive to change and respon-
sive to treatment (Kroenke et al., 2001; Lowe et al., 2004b). When
delivered online, it has shown to have a good inter-format reliability to
the paper version (Erbe et al., 2016). With regard to depression
screening, the PHQ-9 (cut-off of 10 points) is recommended as the most
suitable instrument compared with others in a recent meta-analysis
(Miller et al., 2021), showing high sensitivity (0.88) and specificity
(0.85; lLevis et al., 2019). Further, the PHQ-9 is recommended for
depression screening also by national clinical expert associations such as
the US Preventive Services Task Force (Siu et al., 2016) and the German
National Clinical Practice Guideline for Unipolar Depression (DGPPN
et al., 2015),

2.8.2. Guideline-based depression care and depression-related help-seeking
behaviour

In absence of a standardised measure for evaluating depression-
related health behaviour and depression care according to the German
national guideline, these will be assessed via a self-developed ques-
tionnaire. The questionnaire comprises guideline-based depression care
(e.g. depression diagnosis by a health professional, psychotherapy,
medication), formal help-seeking (e.g. contacting any health profes-
sional), and informal help-seeking (e.g. seeking information, doing ex-
ercise), as well as the perceived helpfulness, respectively. Items are
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developed based on recommendations of the German National Clinical
Practice Guideline for Unipolar Depression (DGPPN et al., 2015) and
extended by questions in an open format. For formal help-seeking and
depression care, the time point (in months after the intervention) and
specific characteristics (e.g. type of professional contacted) will be
assessed. In a similar version, these questions have been successfully
tested in the preceding DEPSCREEN-INFO trial (Lowe et al., 2016).

2.8.3. Anxiety severity

Anxiety severity during the past two weeks will be assessed with the
7-item Generalized Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006),
which is widely used for this purpose and well validated in its German
version (Lowe et al., 2008).

2.8.4. Somatic symptom severity

The Somatic Symptom Scale-8 (§SS-8; Gierk et al., 2014) will be used
to assess somatic symptom severity. The questionnaire consists of 8
items that reflect common somatic symptoms in primary care and refer
to the past two weeks. It has good psychometric properties and is sen-
sitive to change (Gierk et al., 2017).

2.8.5. Health-related quality of life

The widely used 5-level version of the EuroQol-5D (EQ-5D-5L;
Herdman et al., 2011) will be used to assess health-related quality of life.
The generic questionnaire comprises 5 items relating to the following
dimensions: mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Furthermore, a visual analogue scale records over-
all perceived health status. The instrument is widely used and responsive
to treatment (Sobocki et al., 2007). Preference-based utilities derived
from the EQ-5D-5L (Ludwig et al., 2018) will be used to calculate
quality-adjusted life-years (QALYs) for the health economic evaluation.
This approach is evaluated suitable for this purpose in the field of
depression (Lamers et al., 2006; Sapin et al., 2004).

2.8.6. Healthcare utilisation and productivity loss

Healthcare utilisation and productivity loss will be assessed with an
adapted version of the Client Sociodemographic and Service Receipt
Inventory (CSSRI; Chisholm et al., 2000). It registers the use of health-
care services (e.g. hospital stays, health professional contacts), medi-
cation (e.g. type of drug, dosage level), and work loss days (e.g. hospital
days, absenteeism) during the past 6 months.

2.8.7. Depression diagnosis

To validate the suspected diagnosis of depression indicated by the
PHQ-9 depression screening, the depression related modules of the
Structured Clinical Interview for DSM-5 Disorders (SCID-5-CV; Beesdo-
Baum et al., 2019) will be conducted. The SCID enables a reliable, valid
and efficient assessment of depressive disorders according to DSM-5
criteria. Interviews will be conducted via telephone, which has
demonstrated high inter-rater reliability when compared to face-to-face
interviews (Crippa et al., 2008). To ensure validity and reliability, the
assessors (BSc or MSc Psychology) will undergo a standardised training
and will be supervised by an experienced psychotherapist (PhD).

2.8.8. Intervention acceptance

The Usefulness Scale for Patient Information Material (Holzel et al.,
2015) will be used to assess the acceptance of the feedback intervention.
The original instrument consists of 9 items assessing cognitive,
emotional and behavioural aspects of usefulness and has excellent psy-
chometric properties. For the present study, one item was added to
assess whether the feedback information appeared trustworthy. To
assess the acceptance of depression screening, directly after filling in the
PHQ-9 the following dichotomous items will be added: ‘Answering these
questions... (a) bothered/did not bother me, (b) was easy/complicated,
(c) was too/was not too time-consuming’, (d) ‘Answering these ques-
tions on the internet is a problem/no problem’, (e) ‘Answering these
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questions at a general practitioner would be a problem/no problem’,
and (f) ‘In a similar life situation, would you answer these questions
again on the internet?’. Moreover, in the telephone interviews (T3)
participants will be asked two open questions regarding the perceived
helpfulness of the feedback (‘Did you find the feedback helpful (why/
why not)?") and the perceived helpfulness of internet-based depression
screening (‘Do you think an internet-based questionnaire such as the one
used in the DISCOVER study is helpful to improve early detection of
psychological distress (why/why not?)?").

2.8.9. Iliness beliefs

Illness beliefs regarding depressive symptoms will be measured with
a modified version of the well validated Brief Illness Perception ques-
tionnaire (Brief IPQ, Broadbent et al., 2006). The Brief IPQ is based on
the Common-Sense Model of Self-Regulation (L.eventhal et al., 2016)
and covers causal, cognitive and emotional representations of an illness
(identity, coherence, causes, consequences, timeline, personal and
treatment control, and worry). As the target population of non-
diagnosed individuals might not associate their symptoms with an
‘illness’, this term will be replaced with ‘symptoms’ throughout the
questionnaire. The item assessing illness identity will be replaced by the
dichotomous questions ‘Can you imagine suffering from depression?’
(T1 and T3) and ‘Can you imagine having suffered from depression
within the last six months?’ (T3 only) as well as the open question ‘In
your own words — how would you describe your mental health in the last
six months? Do you think you suffered from depression?’ (T3 telephone
interview). Further, the open question for the causal representations will
be complemented by a listing of potential causes of depressive symptoms
adopted from the Beliefs about Depression Questionnaire (Lynch et al.,
2011).

2.8.10. Adverse events

To estimate possible unintended adverse events of the feedback
intervention, at T3 participants will be asked about the occurrence of
any negative event that is attributed to the trial with an open question.

2.8.11. Critical life events

Three open questions assessing relevant positive and negative critical
life events will be asked at T3: ‘Within the last six months, ... (a) Did you
experience life events that positively influenced your mood?, (b) Did you
experience life events that negatively influenced your mood?, (c) and
What has been particularly helpful to you in times when you have been
feeling bad?’.

2.8.12. Intervention adherence

Intervention adherence will be assessed by the item ‘Please indicate
to what extent you have read the feedback with the corresponding in-
formation.” and the following response options: ‘100%’, ‘90%’, ‘75%",
‘50%’, ‘25%’, ‘10%’, and ‘0%’. To complement this self-report data, the
system will also track technical data on feedback use (e.g. time spent on
the screen, documents downloaded).

2.8.13. Website use

In order to obtain additional measures for acceptability and usability
of the applications as well as to monitor and potentially improve pro-
cesses during the trial (e.g. recruitment success, problems with usabil-
ity), technical data on website (including questionnaire) use will be
recorded by the system (e.g. hits per page, usage time).

2.8.14. Characteristics

Participant characteristics recorded at TO will include sociodemo-
graphic data (e.g. age, gender, education, family status, rural/urban
area living, local residency, health insurance provider), risk factors for
depression onset (e.g. chronic somatic comorbidities, pregnancy,
alcohol and nicotine consumption), and medical data (diagnosis of and
treatments for depression).
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2.9. Data storage and management

To ensure participants' data safety, study data and personal data will
be stored in separate data bases. Security of data transmission from data
capture software to data bases is guaranteed by a TLS-encrypted
connection. For the duration of the study, a University-hosted pseu-
domisation service (Mainzelliste; Lablans et al., 2015) will enable the
temporary connection of personal with study data, which is necessary
for the follow-up assessments. Compliance of these procedures with the
security requirements enforced by the European General Data Protec-
tion Regulation as well as German law is ensured. Constant monitoring
and backups of data as well as password-restricted access will be ensured
by an external IT company (Timo Stolz, Berlin).

In accordance with the German Research Foundation guidelines for
the handling of research data, the de-identified data will be saved for at
least 10 years (i.e. analysable data set, protocol, statistical analysis plan
and statistical programming code). Data sharing will follow the FAIR
Data Principles (Findable, Accessible, Interoperable and Reusable) to
maximise transparency and scientific reproducibility. The data man-
agement plan will (a) ensure long-term accessibility, (b) deliver a
comprehensive, reliable view of data and (c) provide a future-proof
solution for international healthcare interoperability.

2.10. Data analysis

Data analysis will be conducted by an independent statistician from
the Department of Medical Biometry and Epidemiology who will be
blind to the research hypotheses. All pre-specified analyses will be
conducted according to the intention-to-treat (ITT) principle, i.e.
including all participants randomised. In addition to the following
description, planned analyses will be specified in accordance with the
current statistical recommendations of the European Medicine Agency
in a statistical analysis plan that will be signed by the principal inves-
tigator and the responsible statistician before breaking the blinding.

A multilevel model incorporating the participants as random terms
will be applied to the repeated measures in the same participant,
including the factor group and the baseline value for adjustment. The
primary analysis will be performed within the framework of this model
as an ANCOVA of the PHQ-9 change scores (TO to T3-difference), with
subsequent pairwise comparisons of interventions by test of the corre-
sponding contrasts. Each test will be performed at a two-sided level of
alpha = 0.05. This closed testing principle will ensure a family-wise
error level of 5%. The multilevel modelling approach limits the bias
when handling missing data even in the case of not missing at random
(NMAR). However, alternative missing data mechanisms will be applied
as a sensitivity check to examine the stability of the results. No subgroup
analyses are pre-specified.

For the health-economic evaluation, the cost-effectiveness of the
feedback interventions compared to no feedback will be determined. For
this, incremental cost-effectiveness ratios (ICER) will be calculated as
the difference in mean costs divided by the difference in mean QALYs
between each of the two intervention groups and the control group. Net
benefit regressions will be conducted to determine the uncertainty of the
point estimates and to adjust for potential baseline differences and
confounders (Briggs et al., 2002). To show the intervention’s probability
of being cost-effective at different willingness-to-pay margins in com-
parison to each of the two comparators, cost-effectiveness acceptability
curves will be derived.

3. Discussion

The high prevalence of undetected major depression underscores the
relevance of new approaches that ideally target both its early detection
and resolution. With the DISCOVER RCT, we address this by testing the
efficacy of automated feedback after internet-based depression
screening.

50



F. Sikorski et al.

The primary outcome of the trial will be depression severity six
months after screening. Based on the results of our preceding trial (Lowe
et al., 2016), we expect the feedback intervention to have a small effect
on depression severity. Further, we expect the tailored feedback version
to amplify the effect of the standard version to a small extent. Although
being small in magnitude, this effect size is clinically relevant as it in-
tents to address a so far un-diagnosed population that, until now, falls
outside the scope of any form of depression care. Therefore, we believe
that the small effect at the individual level leads to a substantial effect at
the larger population level.

Whereas our preceding RCTs DEPSCREEN-INFO and GET.FEED-
BACK.GP investigate(d) feedback after depression screening in patients
with coronary heart disease (Lowe et al., 2016) and in primary care
(Kohlmann et al., 2020), the internet-based format of DISCOVER allows
for a wider reach and may also attract people who are reluctant to seek
traditional health services, but use the internet for mental health in-
formation (c.f. Berger et al., 2005). Addressing this large population of
affected individuals outside of the medical system, the results of
DISCOVER will expand on those of our preceding trials.

Furthermore, the DISCOVER RCT will allow for a deeper under-
standing of the early detection and resolution processes. So far, it is
unclear how exactly informing patients about their screening result
translates into improved depression severity (Lowe et al., 2016). Also,
there appears to be a lack of knowledge on how to get undetected in-
dividuals into treatment. The comprehensive examination of process
variables such as illness beliefs and depression-related help-seeking
behaviour could be a contribution in this regard. Depending on the ul-
timately reached recruitment rate and the resulting power, also process
focussed analyses could be conducted. Results regarding the underlying
processes of feedback after depression screening could improve the
refinement and development of further feedback as well as other in-
terventions targeting patient engagement in early depression detection.

With regard to practical implication, the brevity of the feedback
intervention makes it suitable, when further validated, for widespread
implementation in different contexts: potential modes of dissemination
could target for example mental health-related websites (e.g. of health
insurances, doctors' practices), but also social media (e.g. forums on
mental health topics) or websites of community institutions with a high
reach (e.g. universities). Taking into account these aspects, the internet-
based feedback intervention could be a worthwhile contribution to
improving early detection and resolution of depression.

3.1. Strengths and limitations

Testing the feedback intervention in an internet-based trial involves
possible limitations, which we try to overcome using the following ap-
proaches. First, the trial relies on self-selection of participants, and
internet-savvy individuals and/or those interested in mental health
might be overrepresented. To minimise this potential bias, we will
monitor sample characteristics during recruitment and will adapt stra-
tegies appropriately (e.g. by targeted advertisement and by involving a
population wide survey panel). Second, drop-out in internet-based in-
terventions can be moderately to high (Melville et al., 2010), which can
lead to reduced power of analyses. We will approach this problem in
different ways. To promote retention, the importance of follow-ups will
be highlighted in all study instructions and participants will receive
automated email reminders. Furthermore, to handle inevitable drop-
out, we anticipated a drop-out rate of 35% in the sample size calcula-
tion and will further analyse data on an ITT basis using adequate
mechanisms for handling missing data. Third, part of the intervention
effect might be due to the feedback intervention increasing individuals'
awareness of their symptoms. It cannot be ruled out that the question-
naires and interviews at baseline might trigger a similar process. Due to
randomisation this effect should occur in all three study arms. However,
as it could be confounded with the intervention effect, this might lead to
the resulting efficacy being underestimated as compared to real-life
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conditions. Lastly, some researchers argue that depression screening
by self-report questionnaires might pose the risk of over-diagnosis of
depression, which again might lead to over-treatment (Thombs et al.,
2014). To account for this, we investigate possible over-treatment due to
our intervention by verifying suspected depression diagnosis with a gold
standard clinical interview (SCID) and by recording participants'
healthcare use six months after the intervention.

Several strengths of the DISCOVER trial should be highlighted as
well. First, the feedback intervention is a result of an elaborated multi-
stage development process, which combined strengths and perspectives
of different domains: clinical, research, and IT/graphic design expertise,
empirical evidence, and first-hand patients' needs and preferences
(Seeralan et al., 2020). Second, the selection of a broad range of further
outcomes (depression care and help-seeking behaviour, additional
clinical outcomes, intervention acceptance, illness beliefs, adverse
events, and the health-economic evaluation) allows for a comprehensive
trial evaluation. Third, DISCOVER extensively exploits the potential of
technology-based trial design - for example, by (a) automated random-
isation and allocation to ensure standardisation of trial conduction, (b)
interactively tailoring the feedback intervention to participant charac-
teristics to increase its suitability, (¢) automated management of as-
sessments and reminders to improve retention, (d) impeding double or
‘fake’ entries by several security checks, and (e) well-designed online
questionnaire administration (e.g. adaptive questioning) to minimise
participant burden. Lastly, the assessment of technical data on partici-
pants' website and questionnaire use allows for a thorough investigation
of user behaviour, which could contribute to the evidence on optimal
clinical trial design of internet-based interventions in the future.

3.2. Conclusion

Taken together, the DISCOVER RCT is well designed to yield
comprehensive information on how automated feedback after internet-
based screening could improve early detection and resolution of depres-
sion. If the results show that automated feedback after internet-based
depression screening can reduce depression severity, the intervention
could be easily and widely disseminated. The trial could further
contribute to an understanding of the help-seeking behaviour processes
initiated after internet-based depression screening with automated feed-
back, which could inform further research and practical implementation.
Therefore, the results of the DISCOVER RCT will show whether, and if so,
how automated feedback after internet-based screening can improve the
early detection and resolution of undetected depression.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.invent.2021.100435.
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7.1.1. Publication I: Supplementariaterial

Supplementaryig. I: GETFEEDBACK.GP feedback.

Feedback on your questionnaire
responses

Your responses indicate that you may be expe-
riencing symptoms of depression. Please note
that the questionnaire does not substitute a
thorough diagnostic workup.

Your responses indicate...

J
L E

significant moderate no

d g d
press

P ymptoms ymp

IMPORTANT: 888
888

As part of the study we will call you for
further surveys in1, 6 and 12 months time.

You will receive 10 Euros per survey.

’Tmlvmsmrr S
KLInikum
jena
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%_ Universitatskfinikum I u I I
S5 Tubingen Techninche Universitat Mincher

Impressum

This feedback was developed by a team of former

5, general practitioners and researchers at the

rsity Medical Center Hamburg-Eppendorf.

The team is led by Prof. Dr. Med. Dipl. Psych. Bernd
e (physician and f

hotherapist) and Prof, Dr. Med

n Scherer (physician)

The project is funded by the Federal Joint Committee
(Gemeinsamer Bundesausschuss, Forderkennzeichen
01SF17033)

“

Our recommendation to you

We therefore strongly recommend you speak to
your general practitioner about your question-
naire results.

You can speak to him / her about your symptoms
and possible next steps

Depressive symptoms are well treatable.

Thank you for
your participation!

it
FEEDBACK.GP

You answered questions about
your psychological well-being and
are now receiving feedback on
your responses indicated on the
health questionnaire.

Please open your personal
feedback before visiting your
general practitioner.

Contacts

General Practice

A good primary contact is your general
practitioner.

Specialist Practice and Psychotherapy Practice

You can also contact specialist physicians and
psychotherapists, which your general practition-
er can assist you in finding.

Psychosomatic Outpatient Clinic

With a referral from your general practitioner
you can also consult the psychosomatic out-
patient clinic:

Institute and Outpatient Clinic for
Psychosomatic Medicine and Psychotherapy

University Medical Center Hamburg-Eppendorf

MartinistraRe 52, Building 025, Room 27,
20246 Hamburg

Phone: (040) 7410 - 54174 or (040) 7410 - 53993

Monday through Thursday
8to1zam.and1to 3 p.m.
Friday: 2to12am.and1to 2 pm.

psychosomatik@uke.de

Information on Depression

+ Depression is very common. About 16 to 20
out of 100 people suffer from depression
within their lifetime.

+ This illness has many faces. Signs include de-
pressed mood, diminished interest and loss
of energy.

+ Depression may be diagnosed by doctors and
psychotherapists.

+ Depression is usually well treatable. There are
several options. The most important ones are
psychotherapy and medication (antidepres-
sants). You and your doctor can decide which
treatment is most suitable for you.

This information Is adapted from the patient informa-
tion leaflet on depression by the German Agency for
Quality in Medicine (Arztliches Zentrum fir Qualitit in
der Medizin).

You can find further information here:

www.patienten-information.de/depression
www.psychenet.de
www.deutsche-depressionshilfe.de
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Supplementaryig. Il: Standard (notailored) feedback.

werw discover-studie.de
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moderate depressive. significant
sprptoms epressive symptoms

Please note that this fredback

And now - what should I do first?
Your symptoms are commen - secking advicz e
o

¥ou can Brint It cut and take t with you 10 start th
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A brief explanation - what is depression?
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Depression - how to treat it?
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in the form of vouchers from
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Further ink ;
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Supplemental Fig. Il. STANDARD FEEDBACK: All screens as displayed on the
DISCOVER study website, including the layer ‘How do | find an online therapy?’

(English translation).
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Supplementaryig. lll: Tailored feedback.

v discoverstudie.de winvdiscover-st

Do you think your Are you worri Your sy ? Do you think your your symptoms?
indications of depression? indications of depression?

And now - what should I do first? sion isn’t that bad - or is it?

And now - what should I do first?

e discoverstudiedo e discover-studie de

Do you think your symptoms are Are you worried about your symptoms? Do you think your symptoms are Are you worried about your symptoms?
indications of dey ? indications of depression?

Depression - or something else? Depression - or something else?

And now - what should I do first?

e ut depression, you shonsd make

Supplemental Fig. Ill. TAILORED FEEDBACK: Examples for all four combinations of answers to the questions ‘Do you think your symptoms are
indications of depression?’ and ‘Do you worry about your symptoms?’ as displayed on the DISCOVER study website (English translation).
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7.2. Publication Il

The efficacy of automated feedback after internebased depression screening
(DISCOVER): an observermasked, threearmed, randomised controlled trial in
Germany

Kohlmann, S.Sikorski, F., Konig, H-H., Schitt, M., Zapf, A., & Lowe, B.

Status: Published in The Lancet Digital Healihly, 2024.
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