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Abstract

Children of parents with a history of depressionehan increased risk of developing
depression themselves. The present study investighaé role of interpretation biases (that
have been found in adults and adolescents withedsjam but have rarely been examined in
at-risk youth) in the transgenerational transmissibdepression risk. Interpretation biases
were assessed with two experimental tasks: Ambg@menarios Task (AST) and
Scrambled Sentences Task (SST) in 9-14 year oldrehiof parents with a history of
depression (high-risky = 43) in comparison to children of parents withhistory of mental
disorders (low-riskn = 35). Interpretation biases were also compareadsst the two

groups of parents and relationships between chilgi@nd parents’ bias scores were
examined. As expected, we found more negativepra&ation biases in high-risk children
compared to low-risk children as well as in paremth a history of depression compared to
never-depressed parents (assessed via the SSothberAST). However, transgenerational
correlations were only found for the AST. Our résuhdicate that negative interpretation
biases are present in youth at risk for depresgiossibly representing a cognitive
vulnerability for the development of depression.rbtaver, different measures of
interpretation bias seemed to capture differeneéetspof biased processing with the more

implicit measure (SST) being a more valid indicaitbdepressive processing.

Keywords interpretation bias, parental depression, tramsggional transmission, ambiguous

scenarios task, scrambled sentences task



General Scientific Summary

The study investigated interpretation biases ifdobin of depressed parents in
comparison to children of psychiatrically healtrargnts. Children at risk for depression
showed more negative interpretation biases tharrigkchildren suggesting that
interpretation biases might represent a cognitideerability for the development of

depression.



Introduction

Depression is one of the most common psychiatsorders with lifetime prevalence
rates of 12.8% in the European (Alonso et al., 2004 16.2% in the US (Kessler et al.,
2003) population. Depressive disorders can havasiating consequences for psychosocial
(Hirschfeld et al., 2000) and occupational (Adleale, 2006) functioning as well as quality
of life (Papakostas et al., 2004) and represenajamecause of disability (World Health

Organization, 2008).

Among the multiple factors that contribute to tisk of developing depression,
having a parent who is or has been suffering frlioendisorder is of major importance:
compared to the offspring of psychiatrically heglffarents, children of parents who have
experienced depression have a three-fold risk wéldping depression themselves
(Weissman et al., 2006) with up to 50% being diagadowith depression by the age of 20
(Beardslee et al., 1988). The most prominent thimalenodel of the transgenerational
transmission of depression (Goodman & Gotlib, 1988itifies four core mechanisms by
which parental depression may lead to vulneragdifor depression in the offspring: genetic
predispositions, dysfunctional neuroregulatory na@idms transmitted during pregnancy,
exposure to parents’ negative or maladaptive cugst behaviours, and affect, as well as
exposure to a stressful environment. The presadyg$obcuses on the role of cognitive
mechanisms for the transmission of depression siske how parents perceive and process
emotionally relevant information may crucially skeape way their children perceive and
process these types of information themselves, @ligy et al., 2001), enabling the
formation of cognitive vulnerabilities that pladeildren at higher risk for the development of

depression when exposed to stressful life everasB2008; Goodman & Gotlib, 1999).



Depression is associated with cognitive biaseségative information (i.e.,
automatic tendencies to overly focus on negativepgared to positive or neutral information)
in attention, interpretation, and memb(g.g., Everaert, Koster, & Derakshan, 2012) and
these biases are proposed to play a role in thela@wment and maintenance of depressive
disorders (e.g., Beck, 2008; Beck & Haigh, 2014hér¢as evidence for depression specific
biases in implicit memory (Gaddy & Ingram, 2014y aarly attention (Armstrong &
Olatunji, 2012) is mixed, there seems to be reddyigtrong evidence for biases in explicit
memory (Matt, Vazquez, & Campbell, 1992), highederattention (Armstrong & Olatuniji,

2012), and interpretation processes (Everaert,iapdi Koster, 2017).

Interpretation biases are measured in situatiorey@vpeople have to judge
ambiguous emotional information in either a positor negative way. Interpretations can be
made during the encounter with the ambiguous nadt@mline) or
retrospectively/prospectively (offline; Mathews &agl_eod, 2005). The latter form of
interpretations is frequently measured via selbreguestionnaires (e.g., Wisco & Nolen-
Hoeksema, 2010) which allows a certain degreefte#ateon and is therefore prone to
distorted responding (e.g., Gotlib & Joormann, 20%hile the former type of interpretations
can be measured using experimental approachealiiwata more objective assessment of
cognitive processes. One frequently used experahpatadigm to assess interpretation
biases is the Ambiguous Scenarios Task (AST; Mash&wlackintosh, 2000). In this task,
participants read several self-referent ambigucasarios and are then presented with
different interpretations of each scenario. Thatre¢ endorsement of negative versus

positive interpretations is understood as integtreh bias (e.g., Micco, Henin, & Hirshfeld-

! Note that cognitive biases have to be separated fognitive deficits (e.g., impairments in exegeti
functioning, attention, and memory) that are foundepressed samples (Hammar & Ardal, 2009), eveagh

there might be interdependencies between defindshéases (Gotlib & Joormann, 2010).



Becker, 2014). Another experimental approach tosmesainterpretation biases is the
Scrambled Sentences Task (SST; Wenzlaff & Bate38)19vhich was specifically developed
to assess interpretation biases in depressiveddisorin this task, participants have to form
sentences out of arrays of words. In each trilkeeia positive or a negative sentence can be

built with the proportion of negatively resolvechsences indicating the interpretation bias.

There is evidence of negative interpretation bidsasg related not only to anxiety
(see e.g., Hirsch, Meeten, Krahé, & Reeder, 201&hkivs, & MacLeod, 2005, for reviews
of the adult literature and Stuijfzand, Cresweiklé, Pearcey, & Dodd, 2017, for a meta-
analysis of results in children and adolescentsptso to depression in adults (see Everaert
et al., 2017, for a meta-analysis) as well as obilcand adolescents (see Platt, Waters,
Schulte-Koerne, Engelmann, & Salemink, 2017, fae\aew). For example, Hedlund and
Rude (1995) found currently as well as formerlyrédsped adults to show a more negative
interpretation bias than never-depressed adultdvaoeb et al. (2014) found adolescents and
young adults with depression to show a more negatiierpretation bias compared to a non-

depressed group of young people.

However, to clarify the role of interpretation l@ador the transgenerational
transmission of depression risk, studies in thepoihg of depressed parents are necessary.
While to date several studies have investigateshaitin (Gibb, Benas, Grassia, & McGeary,
2009; Joormann, Talbot, & Gotlib, 2007; Kujawa let 2011; Owens et al., 2016; Waters,
Forrest, Peters, Bradley, & Mogg, 2015) as welin@snory biases (Asarnow, Thompson,
Joormann, & Gotlib, 2014; Asl, Ghanizadeh, Mollaza&l Aflakseir, 2015) in youth at risk
for depression, interpretation biases in at-riskdcén and adolescents have been addressed
in only one study: Dearing and Gotlib (2009) congpladaughters of mothers with recurrent
major depression with daughters of never-depresssbers and found that the at-risk group

showed more negative interpretation biases thandhtol group, although both groups



were psychiatrically healthy. The authors suggestatichildren might acquire their biased
interpretation through the frequent exposure tdduases in their parents, but this
transgenerational transmission was not addressiedleagretation biases were not assessed in
mothers. Also, the generalizability of the residtBmited, since only daughters of mothers
with depression were included in the sample artefatwere not taken into account, even
though paternal depression also has a negativectropaoffspring development (Sweeney &

MacBeth, 2016).

To overcome those limitations, the present study designed to investigate
interpretation biases as a possible means fordnedgenerational transmission of depression
risk by assessing biases in at-risk youth (9-14 gkhchildrerf of parents with a history of
depression) as well as their parents in compatisgouth with a low risk for depression
(children of parents with no history of psychiaitiness) and their parents. The main aim
was to extend the current knowledge about intesicet biases in children and adolescents at
risk for depression. By assessing interpretatiasds not only in children but also in their
parents we pursued two additional aims: a) to caf#i results on interpretation biases in
adults with a history of depression and b) to exemelationships between interpretation
biases in children and their parents. As cognitnaslels of depression suggest cognitive
vulnerabilities such as negative biases to be ateti/by stressful life events or negative
mood (e.g., Beck, 2008; Scher, Ingram, & Segal 5208 negative mood induction was
applied before administering two different standasks (AST and SST) assessing

interpretation biases. Additionally, symptoms opssion and anxiety were assessed in

2 Children younger than nine years were not inclutieel to concerns about their ability to understand
and perform the tasks. Adolescents older than adsywere not included since the incidence of dejas
increases substantially after that age (e.g., Weisset al., 2006) and this study was designedviesiigate a

high-risk populatiorbeforeonset of a depressive disorder.



order to explore to what extent interpretation &saare (specifically) related to depressive
symptoms. Based on theoretical predictions (BeBR82Goodman & Gotlib, 1999) and
previous findings (Dearing & Gotlib, 2009), we exfe to find more negative interpretation
biases in children of parents with a history ofrésgion compared to children of never-
depressed parents. Regarding the parents, we ergedind more negative interpretation
biases in parents with a history of depression @ewpto never-depressed parents
(consistent with the literature: Everaert et &)1 2). Positive relationships between
depressive symptoms and interpretation biases &grected in both, children and parents. In
line with a study demonstrating a relationship ket children’s and their mothers’ attention
biases (Waters et al., 2015), we expected posiilationships between children’s and
parents’ interpretation biases. This would undertime assumption of interpretation biases
being not only a vulnerability factor for depressiaut also subject to transgenerational

transmission.

Methods

The present data on interpretation biases wereatetl within a broader project on
cognitive biases in the offspring of parents widpkssion (see Platt, 2017). Data from
interpretation bias taskare presented here while data from attentionthisies are presented

elsewhere (Sfarlea et al., in preparation).

% In addition to the AST and the SST that are priesehere, we also piloted a short, picture-basskl ta
(resembling that used by Haller, Raeder, Scerifjd¢h, & Lau, 2016) but the validity of this tasksatamited

in our study (see Supplement 2).



Participants

A total of 78 parent-child dyads were includedtie tlata analysisOf the parents
= 43 had a history of depression (HD group) sarthei 43 participating children were
considered to have a high risk for depression (HRig). The remaining = 35 parents had
no history of depression or any other mental diso(MD group) so the corresponding 35
children were considered to have a low risk forrdepion (LR group). The sample size was
based on an a priori power analysis(ror probability = .05; power = .8; one-taileBr our
main aim (comparing HR and LR children) we expeceteceffect size arourdl= 0.6
(corresponding Dearing & Gotlib, 2009) and aimedddotal sample dfl = 72. Some of the
HD/HR families were recruited through an ongoingdstevaluating an intervention to
prevent the development of depression in childfgmacents with a history of depression
(Platt, Pietsch, Krick, Oort, & Schulte-Kérne, 201vwhile others as well as the ND/LR
families were recruited via local advertisementsyus studies, and mailings to randomly-
selected families with children in the correspogdage range provided by the local registry
office.

All participants underwent extensive diagnosticeasment before inclusion in the
study. Standardised, semi-structured psychiatterwiews were administered to assess
psychiatric diagnoses in parents (DIPS; Schneidbftaggraf, 2011) and children (K-DIPS;
Schneider, Unnewehr, & Margraf, 2009; conductedhwiiild and parent). The DIPS and the
K-DIPS are well-established German diagnostic inésvs that allow diagnosis of a wide

range of psychiatric axis | disorders accordin@&8M-IV (American Psychiatric

* Altogether, we tested 81 dyads. One family wasuslarl due to bad compliance and two because the
children had severe reading difficulties.
®Of the 27 HD/HR-families that were recruited thrhube prevention trial, 10 had already participated

in the programme by the time they took part inghesent study.
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Association, 2000) with good interrater-reliabégi(accordance rate of at least 87% was
found for all diagnoses; Adornetto, In-Albon, & $eder, 2008; Suppiger et al., 2008). The
interviews were conducted and evaluated by trainegiviewers and interrater-reliability in
our study was determined for 20% of the sampleroywdependent researcher re-rating audio
recordings of the diagnostic interviews. The acaaoe rate for lifetime diagnosis of

depression (pre-defined criterion) was 94% foreS and 100% for the K-DIPS.

Parents were included in the HD group if they nmg&iga for major depressiom &
41; 80% recurrent episodes; 17% currently depréssetlysthymiaif = 2)° during the
child’s lifetime. Exclusion criteria were a histooy bipolar disorder, psychosis, or substance
abuse. Twelve parents currently met criteria fdeast one other psychiatric disorder,
including anxiety disorders and eating disordeeg (Supplement 1). Parents were included in
the ND group if they did not meet criteria for gogst or current axis | disorder. To ensure
that neither of the parents in the ND/LR familiegllever met criteria for a psychiatric
disorder, psychiatric diagnoses and depressioresomere also obtained from the second
parent, whenever possible (i.e., in 77% and 83%amflies). The parent groups were
comparable in terms of age and gender ratio btdred significantly, as expected, regarding

depression and anxiety symptoms (Table 1).

Children aged 9-14 years who did not meet critlniaany current or past axis |
disordef and had an 1Q 85 (assessed using the CFT 20-R; WeiR3, 2006) ineleded in
the study. This resulted in groups that did ndedisignificantly in terms of age, 1Q, gender

ratio, as well as depression and anxiety symptdrablé 1).

® Analyses excluding these two families revealedstémae pattern of results.
" Assessed via the DIPS and BDIHM € 1.3,SD= 3.1).
8 One HR girl met criteria for enuresis in the pagiwever, as she did not report symptoms of any

other mental disorder she was included nonetheless.
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Table 1: Demographic and clinical characteristics of thasie

Children Parents

HR LR HD ND

n=43 n=35 n=43 n=35
Gender m/f 18/25 12/23 <1 n.s. 11/32 5/30 =15 n.s.
Age; M (SD) 11.5 (1.5) 11.8(1.6) t<1  ns. 46.4 (6.1) 45.1(45)  tr=1.1 n.s.
IQ; M (SD) 108.9 (11.3) 112.4 (10.9)tz=1.4 n.s. n.a. n.a.
Depression symptomd (SD) 7.3 (5.4) 5.6 (4.9) t;=1.4 n.s. 10.7 (8.3) 2.1(3.8) te176.0 p<.001
Anxiety; M (SD) 29.9 (6.4) 27.9 (6.3) =14 n.s. 45.0 (10.0) 30.7(7.9) t6.8 p<.001

Note HR=high-risk; LR=low-risk; HD=history of depressiopND=never-depressed; in children, depressive symp were assessed with the
DIKJ (raw values presented) and anxiety was asdesite the STAIC-T; in parents, depressive symptevege assessed with the BDI-Il and

anxiety was assessed with the STAI-T.

The study was approved by the institutional etbmsmittee (project no.441-15) and
all procedures were in accordance with the latesgign of the Declaration of Helsinki.
Written informed consent was obtained from all jggrants after a comprehensive
explanation of the experimental procedures. Famikeeived a reimbursement of 50€ for

participation.

Ambiguous Scenarios Task

A computerized version of the AST (Mathews & Madksh, 2000; adapted from
Belli & Lau, 2014) was used to assess the tendemiyerpret ambiguous situations as

positive or negative.

Stimuli. Stimuli consisted of ten ambiguous scenarios,descriptions of self-
referent situations that could be interpreted eifusitively or negatively.. For parents,
scenarios were translated and adapted from thaakigcenarios by Mathews and
Mackintosh (2000). For children, stimuli were tritesd and adapted (from Belli & Lau,
2014; Klein, de Voogd, Wiers, & Salemink, 2017; tumiann, Holmes, Chan, & Lau, 2011)

in order to consist of age-appropriate situati@eparate versions for girls and boys were
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generated. See Figure 1 for an example scenari®applement 3 for an English translation

of all scenarios.

Task procedure.The trial procedure is depicted in Figure 1. Tkeegiment was
presented using E-Prime 2.0 (Psychology Softwa@sT@013). In the first part of the task,
each trial started with the title and the desaipif a situation with one word missing at the
end. Participants were instructed to read the gesan carefully and to imagine they were in
that situation. After reading the description, ipants pressed the spacebar to reveal a
fragment of the missing word. They completed thedawy typing the missing letter.
Subsequently, a comprehension question that hid é&mswered by pressing “J” for Yes and
“N” for No was presented, followed by feedback. Tee scenarios were presented in

random order.

After the first part, the task continued with a® part in which the title of each
scenario was presented with four probe statemPBatsicipants had to rate the similarity of
the statements to the original scenario from 1t('smmilar at all”) to 4 (“very similar”). The
statements consisted of one valid negative andrali@ positive interpretation (targets), as
well as one negative statement and one positiversent that were not directly related to the
scenario (foils). Including foils allows analysitige endorsement of negative versus positive
interpretations of ambiguous scenarios comparédetdtendency to simply endorse non-
specific negative versus positive statements (Bellau, 2014). For each scenario, the four
probe statements were presented consecutivelydona order. The order of the scenarios
was random. To familiarize participants with thektsone neutral scenario preceded the

emotionally relevant scenarios in both parts.

Outcome variables.An interpretation bias score ({Br) was calculated by dividing

the mean positive target score by the mean negiget score (e.g., Micco et al., 2014) so
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that scores < 1 indicate a negative interpretdtiaa and scores > 1 indicate a positive

interpretation bias. A foil ratio was similarly calated.

Reliability. Split-half reliability of the task was assessedbyrelating bias scores
based on odd versus even trials (see e.g., VansBaalk, Salemink, Bogels, & Wiers, 2017);

it was satisfactory in both children%£ .60;p < .001) and parents € .58;p<.001).

Scrambled Sentences Task

A computerized version of the SST (Wenzlaff & Bate398; adapted by Everaert,
Duyck, & Koster, 2014) was used to assess the teryyd® form negative or positive
statements out of ambiguous verbal information.adf@inistered the task during eye-
tracking in order to simultaneously assess attariiiases (Everaert et al., 2014), but these

data are reported elsewhere (Sféarlea et al., papation).

Stimuli. The stimuli consisted of 70 scrambled sentenc2gmotional sentences
(e.g., “total I winner a loser am”) and 28 neusahtences (e.g., “like watching funny |
exciting movies”). The emotional sentences werethas the original stimulus set
developed by Wenzlaff and Bates (1998) which wassiated into German (Rohrbacher,
2016), adapted, and extended. All sentences cauaix words and had two possible
solutions. In emotional trials, one solution wasipwee (e.g., “I am a total winner”) whereas
the other was negative (e.g., “| am a total losdrineutral trials both solutions were
emotionally neutral. See Supplement 4 for detaits @n English translation of the sentences.
Whereas parents completed 70 trials, children ceta@dI50 trials (30 emotional, 20 neutral).

Sentences that were easily understandable andrglevchildren were chosen and adapted.

Task procedure.Figure 2 depicts the trial procedure. The expentmeas presented

using Experiment Builder 1.10 (SR Research, 2088¢h trial started with a fixation cross

14



presented for 500 ms on the left side of the scrébis was followed by a stimulus display
consisting of six words in scrambled order prestatehe centre of the screen on a single
line. Participants were instructed to read the wanad mentally form a grammatically

correct five-word sentence as quickly as possibteta click on the mouse button as soon as
they did so to continue to the response part ofrthk The scrambled sentence was presented
for a maximum of 8000 ms, if no mouse click occdrdeiring that time the response part was
omitted and the next trial began. In the respomsefiye boxes appeared below the
scrambled sentence and participants were requrbdild the sentence they had mentally

formed by ordering the words into the five boxesyuse click.

Trials were randomly divided into seven or fivedis of ten (each containing six
emotional and four neutral trials presented in canarder) for the parents and children.
Before the first block participants completed fpractice trials to familiarize themselves

with the task.

Similar to earlier studies (e.g., Everaert et2014) a cognitive load procedure was
included to prevent deliberate response strateBefore each block, a 6-digit number was
presented to parents and a 4-digit number was mexséo children for 5000 ms. Participants

were instructed to memorize the number in ordeetall it at the end of the block.

Data processing and outcome variable®articipants’ responses were rated as
correct or incorrect. Trials in which no grammallicaorrect sentence was built (time-out or
incorrect sentence) were excluded from the analifsidicipants with a correct sentence rate
of two standard-deviations below the mean of parenthildren were identified as outliers
in terms of accuracy and excluded (1 ND par2miR children; see Supplement 4 for

details).

15



The correctly unscrambled emotional sentences wagsgorised as either positive or
negative. An interpretation bias scoreddfj was calculated as the proportion of negatively
resolved sentences from the total number of cdyreesolved emotional sentences (Everaert

et al., 2014).

Reliability. Split-half reliability of the SST was calculatedadogous to the AST and

was acceptable in children£ .53;p < .001) and good in parents<.78;p < .001).

Self-report measures

Depressive symptomsGerman versions of the Beck Depression Invento(3DI-
II; Hautzinger, Keller, & Kihner, 2006) and the Elinen’s Depression Inventory (DIKJ;
Stiensmeier-Pelster, Braune-Krickau, Schirmann,ufld) 2014) were administered to
assess depressive symptoms in parents and chiRediability was good in our sample

(BDI-II: Cronbach’sa = .92; DIKJ: Cronbach’a = .83).

Anxiety. Anxiety was measured by the trait scales of ther@erversions of the State
Trait Anxiety Inventory (STAI; Laux, Glanzmann, Sd¢fer, & Spielberger, 1981) in parents
and the State Trait Anxiety Inventory for Childrg@&iTAIC; Unnewehr, Joormann, Schneider,
& Margraf, 1992) in children. Reliability in our sgle was good (STAI-T: Cronbachis=

.94; STAIC-T: Cronbach’s = .86).

Experiment procedure

The current experiment was part of a larger proputh also included tasks
assessing attention biases. Children and paremestested simultaneously, with tasks
presented in random order. The course of the axjeatial session is depicted in Supplement

5.
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A mood induction procedure was administered twicend) the experimental session:
Participants watched a 2 min scene from the mokieLion King(Hahn, Allers, & Minkoff,
1994) that successfully induced unpleasant mo@diuits and children in earlier studies
(Bruyneel et al., 2013; von Leupoldt et al., 2083 well as ours (details presented in

Supplements 5 and 6).

Data analysis

Statistical data analysis was conducted with SRES$-&sts were conducted to
compare the interpretation bias scoreséiind 1Bast) between the groups of children and
between the groups of parents. For the AST, siriiests were conducted for the foil ratio.
To assess relationships between psychopathologintargretation bias, correlations were
calculated between bias scores and depressiomaratyascores. To investigate
transgenerational relationships, correlations bebtnehildren’s bias scores and their parents’
bias scores were computed. Furthermore, corrembetween I1Rst and IBsstwere
computed in children and parent samples to exarhinterpretation bias scores from the two

tasks were related.

In order to rule out that group differences betwel@nand ND parents were driven
by parents currently experiencing an episode ofategion, analyses were repeated excluding
the currently depressed parents (Supplement 7hiaslid not change the pattern of results,

we report results based on the whole parent sample.

Results

Bias scores for each group are presented in Table 2

17



Ambiguous Scenarios Task

Mean IBsst scores as well as foil ratios were >1, indicatimgt no group showed a
negative biasT-tests for IBist and foil ratio revealed no significant differendetween HR
and LR children or HD and ND parents£ 1.6;ps > .1). No significant correlations
between IRst score and depression or anxiety scores were fouctildren or parentsr§|<

.08;ps > .1).

However, the children’s 1Bt scores were positively correlated with their p&sen

IBast Scoresi(=.46;p < .001).

Scrambled Sentences Task

T-tests revealed a significant difference betweenad& LR childrent¢; o= 2.4;p =
.021;d = .60), reflecting more negative interpretationghi@ HR than the LR group.
Furthermore, strong positive correlations betwdgllen’s IBsstscores and depressive

symptoms (= .56;p < .001) as well as anxiety scores=(.41;p < .001) emerged.

For the parentg;tests revealed a significant difference betweenad® ND groups
(tsa2=5.1;p<.001;d = 1.23), reflecting more negative interpretatiamghie HD versus ND
group. Strong positive correlations between paréBisstscores and depressive symptoms (

=.75;p < .001) as well as anxiety scores=(.71;p < .001) emerged.

Table 2: Interpretation bias scores

Children Parents
HR LR HD ND
IBast; M (SD) 1.3(0.5) 1.1 (0.4) 1.4 (0.5) 1.3(0.4)
IBsst, M (SD) 15 (.13) .08 (.10) .23 (.16) .07 (.09)

Note.HR=high-risk; LR=low-risk; HD=history of depressipND=never-depressed; AB=Interpretation bias score from the Ambiguous

Scenarios Task; =Interpretation bias score from the Scrambled Seete Task.
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No significant correlation between childd& and parent IBstwas foundi(=.11;p
> .1).

Additional analysis. As we found the IBstscore to differ as a function of group and
to be strongly related to depression and anxiedyes; an additional hierarchical regression
analysis was performed on the children’s data sesswhich of these variables explained
most variance of the bias score. In a first stepug was included as the only predictor; in a
second step children’s depression and anxiety saoeee added. The analysis revealed that
group accounted for a significant proportion ofi@ace in bias score&{7,= 4.6;p = .035;
R?=.06), but that adding depression and anxietyescsignificantly increased the amount of
variance explained 70= 12.0:p < .001;R?= .34;AR?= .28;p < .001). Depression scores
were the strongest predictor while the contributtdgroup was reduced to a trend in the
second step (Table 3). Anxiety on the other handame significant contribution to the

model.

Table 3: Results of the additional linear regression anslyeedicting children’s IBstas a

function of group membership and psychopathology

Predictor B SE for B 95 % Cl for B p t p
STEP 1:
Group 0.06 0.03 [0.00, 0.11] .25 21 .035
STEP 2:
Group 0.04 0.02 [-0.01, 0.08] A7 17 .090
Depression symptoms 0.01 0.00 [0.01, 0.02] .56 3.7 .001
Anxiety -0.00 0.00 [-0.01, 0.01] -.04 <1 n.s.

Relationship between AST and SST

No significant correlation between ABr and IBsstemerged for children or parent

samples (p|< .13;ps > .1).
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Discussion

The present study investigated the role of intégbi@n biases in the transgenerational
transmission of depression risk by examining imeadion biases in the offspring of parents
with a history of depression compared to the offgpof psychiatrically healthy parents, as
well as in the parents themselves. We used tworeRpetal measures of interpretation bias
which yielded different results: One task (SST)eaed a more negative interpretation bias
in both parents with a history of depression amir tthildren in comparison to never-
depressed parents and their children, as welrasgtorrelations between bias scores and
depression and anxiety scores in children and parknthe other task (AST), no group
differences or correlations with measures of pspeltwology were found. However, there
was a strong relationship between children’s andmia’ bias scores. We first discuss the
results regarding the three aims of the studyovedld by considerations about the diverging

results of the two tasks.

The main aim was to test the hypothesis that amldif parents with a history of
depression show more negative interpretation biesepared to children of never-depressed
parents. In line with our expectation, we founddi@n of depressed parents to draw more
negative interpretations of ambiguous informatian, to show a more negative
interpretation bias (assessed with the SST) thadreh of never-depressed parehihis
extends the results of the only prior study ingeging interpretation biases in children of
parents with depression (Dearing & Gotlib, 20093mowing that negative interpretation
biases characterise both sons and daughters adsdeal mothers as well as fathers. The

presence of interpretation biases in childrenskt fior depression suggests that these biases

® Although the majority of sentences were unscrathbie positive way by both groups (85% vs.

92%).
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are not merely a correlate or a consequence opiessive episode (as we included only
psychiatrically healthy children with no history @épression or other mental disorders) but
are already present in at-risk populations befoisebof the disorder, possibly representing a
vulnerability factor that contributes to the deymitent of depression (as suggested by
theoretical models; e.g., Beck, 2008). Yet, thaljgtere value of interpretation biases in
prospectively predicting the onset of an episodmajor depression in at-risk youth has not

been addressed in the present study and remaijecstdfuture research.

The bias score was strongly positively relatedeprdssive symptoms in the children,
replicating previous results in youth with depressiMicco et al., 2014) as well as
unselected samples of children and adolescents Kdejn et al., 2017; Orchard, Pass, &
Reynolds, 2016). An additional analysis revealed, tim fact, children’s depressive
symptoms were a stronger predictor of their biasesthan group membership (i.e., history
of parental psychopathology). Yet, no conclusidmsua causality can be drawn, as only
longitudinal studies would allow us to examineniferpretation biases (that are influenced by
parental depression) foster depressive symptoroisilidren or if their depressive symptoms
give rise to cognitive biases. The relationshipeein bias scores and anxiety scores was
also strong (not surprisingly; see Stuijfzand gt2017), but the additional analysis indicated

that this is most likely a result of the overlapdefpression and anxiety scores.

However, we did not find evidence for negative liptetation biases as measured
with the AST: in contrast to our expectations, Imeitgroup differences between youth with a
high or low risk for depression, nor relationshiygtween interpretation bias scores and

symptoms of depression or anxiety emerged.

An additional aim of the study was to replicate tégults on interpretation biases in

adults with a history of depression (see Everaeat.£2017). As expected, parents with a
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history of depression showed a more negative irgépon bias (assessed with the SST but
not the AST) than never-depressed par&hthis bias score was strongly positively related
to their depression and anxiety scores. Importattigse results were not driven by the
currently depressed adults in our parent sampléheagattern of results remained the same
when those were excluded (see Supplement 7). €hidtradds to the body of literature on
interpretation biases in remitted depression (élgdlund & Rude, 1995; Romero, Sanchez,
& Vazquez, 2014), underlining that interpretatioades are not a correlate of a current
depressive episode but rather an underlying vulnigsethat persists after remission of

depressive symptoms (Everaert et al., 2017).

The third aim was to examine the relationship betwiaterpretation biases in
children and their parents, addressing the trareggéional transmission of interpretation
biases. For interpretation bias assessed with$3Te e found no relationship between
children’s and parents’ bias scores. However,rterpretation bias assessed with the AST,
we found a strong positive relationship betweeidebin’s and parents’ bias scores, i.e., the
more negative a parent’s ABr was, the more negative the child’s\#8 was (see below for a

discussion of this divergence).

The result that interpretation bias scores fromtteetasks were not related in
children or parents together with the divergingutessof the two tasks lead us to the
assumption that the AST and the SST might captidieridg aspects of interpretation: The
time constraint and the cognitive load procedunelee the SST more cognitively demanding,
leaving less resources for volitional control aedlitterate response strategies, and therefore

capturing a more automatic and implicit aspecthtgrpretation of ambiguous information.

1% Similarly to the children, parents unscrambledrti@gority of sentences in a positive way (77% vs.
93%), which is in accordance with prior studiesamitted samples (e.g., Hedlund & Rude, 1995; Wtk

Moulds, 2007).
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The AST, on the other hand, allows for more reaspand might therefore be more prone to
problems typical for self-report measures, resgltmanswers being influenced by demand
characteristics, response biases, and delibergppemse strategies (e.g., Gotlib & Joormann,
2010). Hence, the AST might measure an aspecteriretation that is more conscious and
less automatic than that measured by the SST.aBsismption is in line with several studies
arguing that measurement techniques which redutieipants’ volitional control may
enhance observation of negative processing (eugle R/aldez, Odom, & Ebrahimi, 2003):
when a cognitive load procedure was included inrS8&, a more negative bias was found to
characterise not only currently but also formemypigkssed individuals (e.g., Watkins &
Moulds, 2007; Wenzlaff & Bates, 1998) and to praspely predict depression (Rude et al.,
2003), presumably by interfering with volitionatehpts to suppress negative interpretation
(e.g., Rude et al., 2003). Only the more implioterpretation bias measure differentiating
between groups and correlating with depressive sym$ suggests that implicit, automatic
interpretations of ambiguous emotional informatioight be a more valid indicator of

depressive processing than reflected, conscioagirgtations.

Considering this, our observation of a correlatietween children’s and parents’ bias
scores emerging from the AST but not the SST sugdgleat implicit interpretation biases are
not subject to transgenerational transmissionhattd more conscious aspect of
interpretation might be passed on from parentkeo thildren. It could be speculated that
this might be less of an automatic transmissiorsbutething children consciously learn
from their parents (comparable to other cognitiutngrabilities; Alloy et al., 2001), although
this aspect of interpretation did not seem to bal@ indicator of depressive processing.
However, it is also possible that the correlatiebw®en children’s and parents’ AST bias
scores is a result of an external factor (for edamegposure to a stressful environment)

influencing conscious interpretations in both clatdl parent alike, rather than the result of
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transgenerational transmission or learning. Thegrestudy was the first to investigate
relationships between children’s and parents’ prietation biases (see Waters et al., 2015 for
a comparable approach regarding attention biaseshuather studies are needed to explore
mechanisms for the transmission of interpretatiasds from parents to children, which

might be complex and require more sophisticatedhauktlogical approaches.

Clinical implications

The presence of negative interpretation biasekildren at risk for depression is
highly relevant: as negative interpretation bids®ge been shown to be successfully
modifiable in depressed (LeMoult et al., 2018; Mi&t al., 2014) as well as non-depressed
(Lothmann et al., 2011) adolescents, these biangd be the target of preventive approaches
trying to reduce the impact of cognitive vulnerdtas in children of depressed parents.
Modifying cognitive processes using implicit metBad addition to targeting conscious
strategies to deal with negative emotions and sfuikkfe events might enhance the efficacy
of prevention programmes in this high-risk groupose effects are small and to diminish

over time (Loechner et al., 2018).

Moreover, we found the more implicit interpretatimas measure (SST) to be a valid
indicator of depression-related automatic integdren biases. The result that HR and LR
children did not differ in their depression scobbes in their interpretation bias scores
suggests that the SST enables the detection oflymdecognitive vulnerabilities in HR
children that cannot be detected via questionmagasures of depressive symptoms.
Therefore, the SST might be a useful measure &#saing the extent to which existing

interventions are able to change automatic cognfirocesses.

24



Strengths

The present study extends the scarce knowledgéd atterpretation biases in
children at risk for depression holding severasgths. It is the first study to address
transgenerational transmission of interpretati@sé&s by assessing biases not only in
children but also in their parents and investigatelationships between children’s and
parents’ biases. It extends the results of DeaimyGotlib (2009) by including both genders
of children as well as parents. Furthermore, afligipants underwent an extensive diagnostic
assessment that also included the second pardre MD/LR families to ensure that neither
of the child’s parents had a history of depressioany other psychiatric disorder. Finally,
we assessed interpretation biases with two difteeesks which both showed acceptable
reliability (corresponding to e.g., Micco et alQ12; Novove, Mihi¢, Biro, & Tovilovi¢,
2014). The tasks yielded different results, indi@athat different measures of interpretation
bias might capture different aspects of interpretatan issue which Everaert et al. (2017)

pointed out as especially important to investigate.

Limitations

One limitation of the present study is its samj#e:darger samples would be
preferable as they hold more statistical powerwadld allow more confidence in the
replicability of our results. Thus, replication dieis need to be run in larger samples which
would also enable the examination of additionakatp(e.g., interactions between group and
gender). Moreover, due to the cross-sectional desfighe study we cannot determine
whether the more negative interpretation bias ptedhe onset of an episode of major
depression in the at-risk group, i.e., acts askafactor; prospective research is necessary to

address this important question.
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Furthermore, it remains unknown if group differemiege also present during baseline
mood (as interpretation biases were only assesd#letving a negative mood induction) and
if the cognitive load procedure included in the S&S essential for observing negative
interpretation biases in the study population dr Rature studies should address these
possibilities as they have important implicatioasthe theoretical model of cognitive

vulnerability for depression.

In addition, even though we found split-half relldip for the two experimental tasks
to be at least acceptable, we cannot provide datdler psychometric properties. Future
studies should further explore reliability and dély of tasks assessing cognitive biases and
attempt to improve them accordingly, in order talgde the assessment of cognitive biases

with less error.

Finally, it has to be noted that a considerablggprtion of the HD/HR families were
recruited through an ongoing study evaluating allfabased prevention programme to
prevent the development of depression in childfgmacents with a history of depression
(Platt et al., 2014). Therefore, our HD/HR-dyadgminot be entirely representative of
families affected by depression (Loechner et 81,8 Spoth & Redmond, 2000) in that the
children might be less vulnerable to depression tha average offspring of depressed
parents, not only due to having received the prememprogramme (that addressed, for
example, positive thinking and reappraisal of stidssituations) but also due to having
parents that were willing to concern themselve$ e elevated risk of their children and
able to take part in a time-consuming and potdgtstitessful activity despite their depressive

disorder (Pihkala & Johansson, 2008). Considehigj tifferences between children of
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depressed and non-depressed parents are likeyuaderestimated in our study and might

be stronger in the general populatidn.
Conclusion

The present study provides evidence for the presehoegative interpretation biases
in children at risk for depression but longitudistidies are needed to investigate to what
extent these biases act as risk factors. Furthe;nddferent measures of interpretation bias
were found to capture different aspects of biagedgssing with the more implicit measure
being a more valid indicator of depressive procgssThe results have important clinical
implications for the improvement of preventive mvientions and the assessment of

intervention effects.
Acknowledgements

We thank Petra Wagenbuchler, Veronika Jager, Liskea®witz, Moritz Dannert, and
Ann-Sophie Stérmann for their help with data cdimt. Furthermore, we thank all families

who participated in this study.

' Indeed, analyses excluding the 10 families thdtdieeady participated in the prevention trial befo
taking part in the present study yielded a lardierce size (=0.67) for the difference between HR and LR

children.

27



References

Adler, D.A., McLaughlin, T.J., Rogers, W.H., Chat, Lapitsky, L., & Lerner, D. (2006).
Job performance deficits due to depressfanerican Journal of Psychiatry, 163,
1569-1576. doi: 10.1176/ajp.2006.163.9.1569

Adornetto, C., In-Albon, T., & Schneider, S. (200B)agnostik im Kindes- und Jugendalter
anhand strukturierter Interviews: Anwendung unddbiiithrung des Kinder-DIPS.
Klinische Diagnostik und Evaluation, 263-377.

Alloy, L.B., Abramson, L Y., Tashman, N.A., Berrepb.S., Hogan, M.E., Whitehouse,
W.G., Crossfield, A.G., & Morocco, A. (2001). Degpmental origins of cognitive
vulnerability to depression: Parenting, cognitiaed inferential feedback styles of the
parents of individuals at high and low cognitivekrfor depressiorCognitive
Therapy and Research, @9, 397-423. doi: 10.1023/A:1005534503148

Alonso, J., Angermeyer, M.C., Bernert, S., BruffagR., Brugha, T.S., Bryson, H., ...
Vollebergh, W.A.M. (2004). Prevalence of mentalbdders in Europe: Results from
the European Study of the Epidemiology of Mentalddiders (ESEMeD) project.
Acta Psychiatrica Scandinavica, {@uppl420), 21-27. doi: 10.1111/j.1600-
0047.2004.00327.x

American Psychiatric Association (2000)jagnostic and Statistical Manual of Mental
Disorders. Forth Edition. Text Revision (DSM-IV-TRJjashington, DC: American
Psychiatric Association.

Armstrong, T., & Olatunji, B.O. (2012). Eye tracgiof attention in the affective disorders:
A meta-analytic review and synthesidinical Psychology Review, @), 704-723.

doi: 10.1016/j.cpr.2012.09.004

28



Asarnow, L.D., Thompson, R.J., Joormann, J., & BptIH. (2014). Children at risk for
depression: Memory biases, self-schemas, and ganatgriation.Journal of
Affective Disordersl59, 66-72. doi: 0.1016/j.jad.2014.02.020.

Asl, A.F., Ghanizadeh, A., Mollazade, J., & Aflaks@. (2015). Differences of biased recall
memory for emotional information among children aablescents of mothers with
MDD, children and adolescents with MDD, and norewitrols.Psychiatry
Research22§2), 223-227. doi: 10.1016/.psychres.2015.04.001.

Beardslee, W.R., Keller, M.B., Lavori, P.W., Klerm&s.K., Dorer, D.J., & Samuelson, H.
(1988). Psychiatric disorder in adolescent offgph parents with affective disorder
in a non-referred sampldournal of Affective Disorders, (%), 313-322. doi:
10.1016/0165-0327(88)90028-6

Beck, A.T. (2008). The evolution of the cognitivede! of depression and its
neurobiological correlatesamerican Journal of Psychiatry, 1€, 969-977. doi:
10.1176/appi.ajp.2008.08050721

Beck, A.T., & Haigh, E.A.P. (2014). Advances in ndiye theory and therapy: The generic
cognitive modelAnnual Review of Clinical Psychology,, 1024. doi:
10.1146/annurev-clinpsy-032813-153734

Belli, S.R., & Lau, J.Y.F. (2014). Cognitive bia®dification training in adolescents:
Persistence of training effectSognitive Therapy and Research(@8 640-651. doi:
10.1007/s10608-014-9627-7

Bruyneel, L., van Steenbergen, H., Hommel, B., B&hé.H., De Raedt, R., & Koster,
E.H.W. (2013). Happy but still focused: Failuredital evidence for a mood-induced
widening of visual attentiorRsychological Research, {B), 320-332. doi:

10.1007/s00426-012-0432-1

29



Dearing, K.F., & Gotlib, I.H. (2009). Interpretati@mf ambiguous information in girls at risk
for depressionJournal of Abnormal Child Psychology, (37, 79-91. doi:
10.1007/s10802-008-9259-z

Everaert, J., Duyck, W., & Koster, E.H.W. (2014}tekxtion, interpretation, and memory
biases in subclinical depression: A proof-of-prpieitest of the combined cognitive
biases hypothesiEmotion, 142), 331-340. doi: 10.1037/a0035250

Everaert, J., Koster, E.H.W., & Derakshan, N. (90The combined cognitive bias
hypothesis in depressio@linical Psychology Review, &), 413-424. doi:
10.1016/j.cpr.2012.04.003

Everaert, J., Podina, I.R., & Koster, E.H.W. (2014 xomprehensive meta-analysis of
interpretation biases in depressi@finical Psychology Review, 583-48. doi:
10.1016/j.cpr.2017.09.005

Gaddy, M.A., & Ingram, R.E. (2014). A meta-analytawview of mood-congruent implicit
memory in depressed moddlinical Psychology Review, @), 402-416. doi:
10.1016/j.cpr.2014.06.001

Gibb, B.E., Benas, J.S., Grassia, M., & McGeary2009). Children’s attentional biases and
5-HTTLPR genotype: Potential mechanisms linkingmeotand child depression.
Journal of Clinical Child and Adolescent Psycholp8§(3), 415—-426. doi:
10.1080/15374410902851705

Goodman, S.H., & Gotlib, I.H. (1999). Risk for pagpathology in the children of depressed
mothers: A developmental model for understandinghrarisms of transmission.
Psychological Review, 10%), 458-490. doi: 10.1037/0033-295X.106.3.458

Gotlib, I.H., & Joormann, J. (2010). Cognition aepression: Current status and future
directions Annual Review of Clinical Psychology,285-312. doi:

10.1146/annurev.clinpsy.121208.131305

30



Hahn, D. (Producer), Allers, R., & Minkoff, R. (ictors). (1994)The Lion King[Motion
Picture]. USA: Walt Disney.

Haller, S.P.W., Raeder, S.M., Scerif, G., Kadosl¢;.K& Lau, J.Y.F. (2016). Measuring
online interpretations and attributions of socialaions: Links with adolescent
social anxietyJournal of Behavior Therapy and Experimental Psytlii 50 250-
256. doi: 10.1016/j.jbtep.2015.09.009

Haller, S.P.W., Doherty, B.R., Duta, M., KadoshCK.Lau, J.Y.F., & Scerif, G. (2017).
Attention allocation and social worries prediceiretations of peer-related social
cues in adolescent®evelopmental Cognitive Neurosciengg, 105-112. doi:
10.1016/j.dcn.2017.03.004

Hammar, A., & Ardal, G. (2009). Cognitive functioigj in major depression — a summary.
Frontiers in Human Neuroscience28. doi: 10.3389/neuro.09.026.2009

Hautzinger, M., Keller, F., & Kuhner, C. (2008DI-1l. Beck Depressions-Inventar.
Revision Frankfurt am Main: Pearson.

Hedlund, S., & Rude, S.S. (1995). Evidence of latlapressive schemas in formerly
depressed individualdournal of Abnormal Psychology, 134, 517-525. doi:
10.1037/0021-843X.104.3.517

Hirsch, C.R., Meeten, F., Krahé, C., & Reeder,ZD16). Resolving ambiguity in emotional
disorders: the nature and role of interpretati@sés Annual Review of Clinical
Psychologyl12, 281-305. doi: 10.1146/annurev-clinpsy-021815-(8&34

Hirschfeld, R.M.A. , Montgomery, S.A., Keller, M.Basper, S., Schatzberg, A.F., Mdller,
H.-J., ... Bourgeois, M. (2000). Social functionimgdepression: A review.he

Journal of Clinical Psychiatry, §4), 268-275. doi: 10.4088/JCP.v61n0405

31



Joormann, J., Talbot, L., & Gotlib, I.H. (2007).a8ed processing of emotional information
in girls at risk for depressiodournal of Abnormal Psycholog¥16(1), 135-143. doi:
10.1037/0021-843X.116.1.135

Kessler, R.C., Berglund, P., Demler, O., Jin, Rate{z, D., Merikangas, K.R., ... Wang, P.S.
(2003). The epidemiology of major depressive disar®esults from the National
Comorbidity Survey Replication (NCS-R)AMA, 28923), 3095-3105. doi:
10.1001/jama.289.23.3095

Klein, A.M., de Voogd, L., Wiers, R.W., & Salemink, (2017). Biases in attention and
interpretation in adolescents with varying levdisuaxiety and depressio@ognition
and Emotiondoi: 10.1080/02699931.2017.1304359

Kujawa, A.J., Torpey, D., Kim, J., Hajcak, G., RoSe Gotlib, I.H., & Klein, D.N. (2011).
Attentional biases for emotional faces in younddren of mothers with chronic or
recurrent depressiodournal of Abnormal Child Psychology, (39, 125-135. doi:
10.1007/s10802-010-9438-6

Lang, P.J. (1980). Behavioral treatment and bicalkimnal assessment: Computer
applications. In J. B. Sidowski, J. H. Johnson &ATWilliams (Eds.),Technology in
Mental Health Care Delivery Systeifpp. 119-137). Norwood: Ablex.

Laux, L., Glanzmann, P., Schaffner, P., & Spieleerg.D. (1981)STAI. Das State-Trait-
AngstinventarWeinheim: Beltz.

LeMoult, J., Colich, N., Joormann, J., Singh, M.Eggleston, C., & Gotlib, I.H. (2018).
Interpretation bias training in depressed adoldscéear-and far-transfer effects.
Journal of Abnormal Child Psychology, (4§, 159-167. doi: 10.1007/s10802-017-
0285-6

Loechner, J., Starman, K., Galuschka, K., Tamn§chulte-Kdrne, G., Rubel, J., & Platt, B.

(2018). Preventing depression in the offspringarepts with depression: A

32



systematic review and meta-analysis of randomipedrclled trials Clinical
Psychology Review, 6@-14. doi: 10.1016/].cpr.2017.11.009

Lothmann, C., Holmes, E.A., Chan, SW.Y., & Law,.B. (2011). Cognitive bias
modification training in adolescents: Effects otempretation biases and mood.
Journal of Child Psychology and Psychiatry(BR 24-32. doi: 10.1111/j.1469-
7610.2010.02286.x

Mathews, A., & Mackintosh, B. (2000). Induced eroaal interpretation bias and anxiety.
Journal of Abnormal Psychology, 1@9, 602-615. doi: 10.1037/0021-
843X.109.4.602

Mathews, A., & MacLeod, C. (2005). Cognitive vulability to emotional disorder&nnual
Review of Clinical Psychology, 167-195. doi:
10.1146/annurev.clinpsy.1.102803.143916

Matt, G.E., Vazquez, C., & Campbell, W.K. (1992)otl-congruent recall of affectively
toned stimuli: A meta-analytic revielinical Psychology Review, (), 227-255.
doi: 10.1016/0272-7358(92)90116-P

Micco, J.A., Henin, A., & Hirshfeld-Becker, D.R.q24). Efficacy of interpretation bias
modification in depressed adolescents and yountjsa@ognitive Therapy and
Research, 32), 89-102. doi: 10.1007/s10608-013-9578-4

Novovi¢, Z., Mihi¢, L., Biro, M., & Tovilovi¢, S. (2014). Measuring vulnerability to
depression: The Serbian Scrambled Sentences $&S3TF Psihologija, 471), 33-48.
doi: 10.2298/PSI11401033N

Orchard, F., Pass, L., & Reynolds, S. (2016). Asdimns between interpretation bias and
depression in adolescen®ognitive Therapy and Research(4) 577-583. doi:

10.1007/s10608-016-9760-6

33



Owens, M., Harrison, A.J., Burkhouse, K.L., McGeak¥., Knopik, V.S., Palmer, R.H.C.,
& Gibb, B.E. (2016). Eye tracking indices of atientl bias in children of depressed
mothers: Polygenic influences help to clarify poaig mixed findingsDevelopment
and Psychopatholog@8(2), 385-397. doi: 10.1017/S0954579415000462

Papakostas, G.l., Petersen, T., Mahal, Y., MisainauD., Nierenberg, A.A., & Fava, M.
(2004). Quality of life assessments in major degivesdisorder: A review of the
literature.General Hospital Psychiatry, 26), 13-17. doi:
10.1016/j.genhosppsych.2003.07.004

Pihkala, H., & Johansson, E.E. (2008). Longing feading for dialogue with children—
Depressed parents’ way into Beardslee's prevefdimdy intervention.Nordic
Journal of Psychiatry, §8), 399-404. doi: 10.1080/08039480801984800

Platt, B. (2017, May 12). GENERAIN. Retrieved frasf.io/wuqg4

Platt, B., Pietsch, K., Krick, K., Oort, F., & SdhetKérne, G. (2014). Study protocol for a
randomised controlled trial of a cognitive-behavalprevention programme for the
children of parents with depression: The PRODQ.tHBMC Psychiatry, 1d), 263.
doi: 10.1186/s12888-014-0263-2

Platt, B., Waters, A.M., Schulte-Koerne, G., Engahm, L., & Salemink, E. (2017). A
review of cognitive biases in youth depressioneAtion, interpretation and memory.
Cognition and Emotion, 33), 462-483. doi: 10.1080/02699931.2015.1127215

Psychology Software Tools, Inc. (2013). E-Prime 3Barpsburg, Pennsylvania, USA.

Rohrbacher, H. (2016hnterpretation bias in the context of depressed dndssessment
strategies and the role of self-generation in ctigaibias modificatiorfDoctoral
Dissertation, TU Chemnitz). Retrieved from http#in

resolving.de/urn:nbn:de:bsz:ch1-qucosa-207298.

34



Romero, N., Sanchez, A., & Vazquez, C. (2014). Mgntoases in remitted depression: The
role of negative cognitions at explicit and autamptocessing leveldournal of
Behavior Therapy and Experimental Psychiatry145128-135. doi:
10.1016/j.jbtep.2013.09.008

Rude, S.S., Valdez, C.R., Odom, S., & Ebrahimi(2003). Negative cognitive biases
predict subsequent depressi@ugnitive Therapy and Research(2)7 415-429. doi:
10.1023/A:1025472413805

Scher, C.D., Ingram, R.E., & Segal, Z.V. (2005)g@itive reactivity and vulnerability:
Empirical evaluation of construct activation andjcitive diatheses in unipolar
depressionClinical Psychology Review, 25, 487-510. doi:
10.1016/j.cpr.2005.01.005

Schneider, S., & Margraf, J. (201DIPS. Diagnostisches Interview bei psychischen
Storungen. 4., Uberarbeitete Auflagreeidelberg: Springer.

Schneider, S., Unnewehr, S., & Margraf, J. (208@)der-DIPS: Diagnostisches Interview
bei psychischen Stérungen im Kindes-und Jugend&teaktualisierte und erweiterte
Auflage Heidelberg: Springer.

Sfarlea, A., Lochner, J., Neumdller, J., Asperudmken, L., Starman, K., Salemink, E.,
Schulte-Kérne, G., Platt, B. (in preparation). Aritsgenerational study of attention
biases in children at risk for depression and tharents with depression.

Spoth, R., & Redmond, C. (2000). Research on faanlyagement in preventive
interventions: Toward improved use of scientifiedings in primary prevention
practice.Journal of Primary Prevention, 22), 267-284. doi:
10.1023/A:1007039421026

SR Reseach Ltd. (2013). SR Research Experimend®&ull. 10. Mississauga, Canada.

35



Stiensmeier-Pelster, J., Braune-Krickau, M., Sclaimm M., & Duda, K. (2014DIKJ.
Depressions-Inventar fur Kinder und Jugendlichdil@erarbeitete und neu normierte
Auflage Gottingen: Hogrefe.

Stuijfzand, S., Creswell, C., Field, A.P., Pearc®y,& Dodd, H. (2017). Research Review: Is
anxiety associated with negative interpretationarobiguity in children and
adolescents? A systematic review and ragtalysis.Journal of Child Psychology
and Psychiatrydoi: 10.1111/jcpp.12822

Suppiger, A., In-Albon, T., Herren, C., Bader, Bghneider, S., & Margraf, J. (2008).
Reliabilitat des Diagnostischen Interviews bei Pgychen Stérungen (DIPS fur
DSM-IV-TR) unter klinischen Routinebedingung&ferhaltenstherapie, 18), 237-
244, doi: 10.1159/000169699

Sweeney, S., & MacBeth, A. (2016). The effectsatepal depression on child and
adolescent outcomes: A systematic revidournal of Affective Disorders, 2084-

59. doi: 10.1016/j.jad.2016.05.073

Unnewehr, S., Joormann, S., Schneider, S., & M&rgr1992) Deutsche Ubersetzung des
State-Trait Anxiety Inventory for Childrebnpublished manuscript.

Van Bockstaele, B., Salemink, E., Bogels, S.M., &, R.W. (2017). Limited
generalisation of changes in attentional bias valhg attentional bias modification
with the visual probe taskognition and Emotion, 32), 369-376. doi:
10.1080/02699931.2015.1092418

von Leupoldt, A., Rohde, J., Beregova, A., ThordSénensen, I., Zur Nieden, J., & Dahme,
B. (2007). Films for eliciting emotional statescinildren.Behavior Research
Methods, 3), 606-609. doi: 10.3758/BF03193032

Waters, A.M., Forrest, K., Peters, R.-M., BradlByR., & Mogg, K. (2015). Attention bias to

emotional information in children as a functionnofiternal emotional disorders and

36



maternal attention biase®urnal of Behavior Therapy and Experimental Psgtlji
46, 158-163. doi: 10.1016/j.jbtep.2014.10.002

Watkins, E.R., & Moulds, M. (2007). Revealing negathinking in recovered major
depression: A preliminary investigatidBehaviour Research and Therapy(#5),
3069-3076. doi: 10.1016/j.brat.2007.05.001

Weil3, R.H. (2006)CFT 20-R. Grundintelligenztest Skala 2. Revis{dittingen: Hogrefe
Verlag GmbH & Co. KG.

Weissman, M.M., Wickramaratne, P., Nomura, Y., Véar¥v., Pilowsky, D., & Verdeli, H.
(2006). Offspring of depressed parents: 20 ye&es. lamerican Journal of
Psychiatry, 16%), 1001-1008. doi: 10.1176/ajp.2006.163.6.1001

Wenzlaff, R.M., & Bates, D.E. (1998). Unmaskingaauitive vulnerability to depression:
How lapses in mental control reveal depressivekthm Journal of Personality and
Social Psychology, 16), 1559-1571. doi: 10.1037/0022-3514.75.6.1559

Wisco, B.E., & Nolen-Hoeksema, S. (2010). Intergtienh bias and depressive symptoms:
The role of self-relevanc&ehaviour Research and Therapy(#B, 1113-1122. doi:
10.1016/j.brat.2010.08.004

World Health Organization (2008hhe global burden of disease: 2004 upd&eneva:

WHO Press.

37



[FIGURE CAPTIONS]

Figure 1. Example adult scenario from the Ambiguous Scesarask (AST).

Figure 2. Example of an emotional trial of the Scrambledt8&eces Task (SST).
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Figure l

First part Second part

A good friend asks you to give a
speech at his wedding reception. You
have prepared some notes and when

As you speak, some people in the
audience find your efforts laughable

it is time for the speech, you get up.
As you speak, you notice some people

- . 1 = not at all similar 2 = not very similar
in the audience start to Y

3 = similar 4= very similar

Statement 1
(negative target)

Scenario

As you speak, some people in the
audience laugh appreciatively

1 = not at all similar 2 = not very similar
3 = similar 4= very similar

Missing word Statement 2 As you speak, some people in the
(positive target) audience start to yawn

Did you stand up to give the speech?

1 = not at all similar 2 = not very similar
3 = similar 4= very similar

Comprehension
question

Statement 3 As you speak, some people in the
(negative foil) audience start to applaud

1 = not at all similar 2 = not very similar
3 = similar 4= very similar

Feedback Statement 4

(positive foil)




Figure2

winner

total I winner a loser am total I winner a loser am

am a total loser

Fixation cross: Stimulus display: Response part Trial completion
500 ms until mouse click, max. 8000 ms

v




