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a b s t r a c t

Background and objectives: Cognitive biases are known to cause and maintain depression. However, little
research has been done on techniques targeting interpretation tendencies found in depression, despite
the promising findings of anxiety studies. This paper presents two experiments, investigating the suit-
ability of an Interpretation Modification Paradigm for Depression (IMP-D) in healthy individuals, which
has already proven its effectiveness in anxiety (Beard & Amir, 2008). Different from other paradigms, the
IMP-D aims at modifying an interpretation bias on response- and on a more implicit reaction time-level,
making this task less susceptible to demand effects.
Methods: The WordeSentence Association Paradigm for Depression (Hindash & Amir, 2011) was
modified and administered in healthy volunteers (experiment I: N ¼ 81; experiment II: N ¼ 105). To
enhance a positive interpretation bias, endorsing benign and rejecting negative interpretations of
ambiguous scenarios was reinforced through feedback. This intervention was compared to the opposite
training (both experiments) and a control training (experiment II only).
Results: Both experiments revealed a significant increase in bias towards benign interpretations on the
level of overt decisions, while only in the first experiment a change was found on a reaction time level.
These modifications are not reflected in group-differences in emotional vulnerability.
Limitations: Possible limitations regarding the reliability of inter-dependent response and reaction time
measures are discussed.
Conclusions: The IMP-D is able to modify interpretation biases, but adaptations are required to maximize
its beneficial effects.

© 2015 Elsevier Ltd. All rights reserved.
Seeing a glass as half empty instead of half-full is one of themost
popular examples of a negative interpretation of an ambiguous
scenario. This bias towards negative interpretations is a charac-
teristic cognitive marker often found in depression (e.g., Blackwell
& Holmes, 2010; Hindash & Amir, 2011). This and other cognitive
biases in the domain of memory and attention processing (e.g.,
Tran, Hertel, & Joormann, 2011; Vrijsen et al., 2014; Wells &
Beevers, 2010) are not merely a symptom of depression, but
appear to play a causal role in the onset and maintenance of
ute, Radboud University Nij-
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depression (De Raedt & Koster, 2010). In the light of limited treat-
ment options, techniques that are able to modify interpretation
biases and the related depressive symptoms are therefore essential.

Recently two meta-analytical reviews have been published,
investigating the possibility to modify cognitive biases for inter-
pretation (CBM-I) in anxiety and depression (Hallion & Ruscio,
2011; Menne-Lothmann et al., 2014). Menne-Lothmann and col-
leagues thereby distinguished between three CBM-I techniques: 1)
homograph paradigms, 2) ambiguous situation paradigms (AS), and
3) wordesentence association paradigms (WSAP). However, the
WSAP has so far only been applied to anxious individuals (Amir,
Bomyea, & Beard, 2010; Amir & Taylor, 2012; Beard & Amir,
2008). In the following paragraphs we introduce the homograph
paradigm and the AS to highlight methodological differences to the
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Table 1
Descriptive statistics of both groups in experiment I.

Name PT NT Range t (df ¼ 79) c2 p

Mean (SD) Mean (SD)

N 40 41
Gender 25 female 19 female 2.13 .144

15 male 22 male
Nationality 21 Dutch 24 Dutch .3 .585

19 German 17 German
Age 22.6 (2.35) 23.49 (6.45) .82 .416
SDS 36.23 (6.96) 35.49 (9.01) 23e55 .41 .682
STAI 37.18 (9.17) 37.8 (12.15) 20e69 .26 .793
NEO-FFI 6.3 (3.16) 6.71 (4.03) 0e16 .51 .615
PA 33.8 (5.29) 34.37 (6.26) 18e47 .44 .662
NA 18.6 (7.33) 19 (7.7) 10e42 .24 .811
Mood Scales 35.87 (6.52) 36.17 (8.47) 12e48 .18 .861

Note. PT: positivity training; NT: negativity training; SDS: Zung Self-Rating
Depression Scale; STAI: Trait measure of the Spielberger State Trait Anxiety In-
ventory; NEO-FFI: neuroticism scale of the NEO; PA: positive affect scale of the
Positive Affect Negative Affect Schedule; NA: negative affect scale of the Positive
Affect Negative Affect Schedule; Mood Scales before the training.
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WSAP, which we propose as an alternative technique to modify
biases in depression.

In a homograph paradigm, single words comprising a benign
and a negativemeaning (e.g., stroke) are used to assess the strength
of associations individuals have with their respective meaning (e.g.,
Grey &Mathews, 2000). However, as homographs are less frequent
in other languages different from English, this paradigm is less
suitable in other languages as Dutch or German.

In the AS, developed by Mathews and Mackintosh (2000),
initially ambiguous scenarios are described of which the meaning
can only be resolved by the last word. Several sentences provide
participants with a detailed context to develop an interpretation.
This paradigm has been used to alter interpretation biases in anx-
iety (Salemink, van den Hout, & Kindt, 2007; Yiend, Mackintosh, &
Mathews, 2005) and depression (Micco, Henin,& Hirshfeld-Becker,
2014). Holmes, Mathews, Dalgleish, and Mackintosh (2006) further
modified this technique, by presenting scenarios on audio re-
cordings and asking participants to imagine the described sce-
narios. This mental imagery training has been shown to be able to
reduce depressive symptoms compared to a control training
(Blackwell & Holmes, 2010; Holmes, Lang, & Shah, 2009).

In a WordeSentence Association Paradigm (WSAP; Beard &
Amir, 2009) a negative word (e.g., “threatening”) or a benign
word (e.g., “funny”) is presented, followed by an ambiguous sen-
tence (e.g., “People laugh after something you said.”). Participants
indicate as fast as possible whether thewordmatches the sentence.
Response choices and reaction times supply information about
interpretation biases. In order to modify a pre-existing interpreta-
tion bias, Beard and Amir (2008) provided feedback on the per-
formed reactions, reinforcing the acceptance of benign
interpretations and the rejection of negative interpretations (i.e.,
“You are correct”), while punishing all other decisions (i.e., “You are
incorrect”). This modification of the paradigm was sufficient to re-
train initial interpretation tendencies in socially anxious in-
dividuals. Moreover these effects transferred to other modalities of
information processing as attention (Amir et al., 2010), and reduced
levels of social anxiety (Amir & Taylor, 2012; Beard & Amir, 2008).

Compared to AS paradigms (e.g., Mathews&Mackintosh, 2000),
in the WSAP ambiguous stimuli are presented briefly as they
consist of shorter sentences. This reduction of presentation time
requires participants to rely on their associations to evaluate the
scenarios. Compared to the mental imagery training (e.g., Blackwell
& Holmes, 2010) the WSAP asks participants to actively perform an
action, which has been suggested to be a critical component of a
cognitive training targeting interpretation tendencies (Hoppitt,
Mathews, Yiend, & Mackintosh, 2010). Moreover, next to mea-
sures of response choices, reaction times of the WSAP provide a
more implicit assessment of this associative processing.

A modification of the WSAP has been used to assess interpre-
tation biases in dysphoric individuals (WSAP-D; Hindash & Amir,
2011). Dysphoric participants tended to more often and more
quickly endorse negative interpretations of ambiguous self-
referential sentences compared to non-dysphoric individuals.
However, no study has been published on the modification of
these tendencies in the field of depression by means of this para-
digm so far.

The aim of the current study was to investigate the efficacy of
an Interpretation Modification Paradigm for Depression (IMP-D)
by providing feedback on the WSAP-D, as in Beard and Amir
(2008). In two experiments we investigated the efficacy of the
IMP-D in modifying initial interpretation tendencies within an
unselected sample. In addition we were interested in how far this
modification of interpretation tendencies affects emotional
vulnerability in response to a subsequent laboratory stressor. As
this is the first study investigating the potential of modifying
depressive interpretation tendencies by means of a modified
WSAP, we decided to investigate this paradigm in an unselected
sample as a proof-of-principle study first, before testing it in
clinical samples. Hence, the aim of the first experiment was to
investigate whether initial interpretation tendencies can be
modified by means of the IMP-D. Therefore, we compared two
training conditions, one reinforcing healthy interpretation ten-
dencies and the other reinforcing maladaptive interpretation
tendencies. These two training conditions were contrasted, as the
strengthening of a healthy bias in an unselected sample might
result only in small changes, which are difficult to detect. The
second experiment aimed at investigating whether we can
strengthen an adaptive interpretation bias. Both training condi-
tions from the first study were compared to a neutral control
condition, wherein no interpretation tendencies were strength-
ened at all.

1. Experiment I

A group of unselected participants received either a positivity
training (PT), involving reinforcement of the rejection of negative
interpretations and the acceptance of benign interpretations, or a
negativity training (NT), in which the opposite pattern was rein-
forced. Participants were expected to more often and more quickly
execute the reinforced response pattern after the training. The PT
group was further expected to show attenuated levels of emotional
vulnerability in response to a subsequent stress task, compared to
the NT group.

1.1. Method

1.1.1. Participants
81 Dutch and German speaking students participated in return

for course credits or a payment of V10. All participants were
randomly assigned to the PT group (n ¼ 40) or the NT group
(n ¼ 41). Groups did not differ on age, gender, nationality or any
trait questionnaires (see Table 1).

1.1.2. Materials

1.1.2.1. Zung self-rating depression scale (SDS). The SDS was
administered to investigate differences in depressive symptoms
(Zung, 1965, 1973). Scores range from 20 to 80, with higher scores
reflecting more depressive symptoms.
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1.1.2.2. Spielberger state-trait anxiety inventory (STAI-T). The trait
scale of the STAI has been applied to examine differences in trait
anxiety (Laux, Glanzmann, Schaffner, & Spielberger, 1981;
Spielberger, Gorsuch, & Lushene, 1970). Scores range from 20 to
80, with higher scores representing higher trait anxiety.

1.1.2.3. NEO-FFI. The neuroticism subscale of the NEO-FFI was
administered in order to assess individual trait differences in
emotional vulnerability. Sum scores of this scale range from 0 to 48,
while higher scores represent higher levels of neuroticism
(Borkenau & Ostendorf, 1993; Hoekstra, Ormel, & de Fruyt, 1996).

1.1.2.4. Positive affect negative affect schedule (PANAS). To assess
individual levels of affect the PANAS (Watson, Clark, & Tellegen,
1988) was used. On two subscales the level of positive affect and
negative affect can be indicated, with total scores ranging between
5 and 50 for each scale.

1.1.2.5. Mood scales. To assess changes of mood during the exper-
iment we repeatedly applied a mood scale. This scale consisted of 5
items to be rated on a 10-point Likert scale with two emotional
descriptions at the anchor of each item, which is tensed/relaxed,
sad/cheerful, anxious/save, frustrated/content, and unhappy/
happy. The scores on all items are summed to a total between 5 and
50, with higher scores reflecting more positive mood states.

1.1.2.6. Interpretation modification paradigm for depression (IMP-D).
The WSAP-D was modified as in Beard and Amir (2008). The ma-
terial used by Hindash and Amir (2011), kindly provided by the
authors, was translated into Dutch and German. During the pre-
and post-assessment, 32 ambiguous sentences (e.g., “Your super-
visor is surprised by your work”) were presented and equally often
combined with either a benign word (e.g., “competent”) or a
negative word (e.g., “incompetent”). During the training, 58
sentence-word combinations were presented, in addition to 10
filler sentence-word combinations. All sentences were presented
twice during the training, once combined with the benign and once
with the negative word, resulting in 136 trials.

During each assessment trial, participants first saw a black fix-
ation cross on a white screen, replaced by a sentence after 500 ms.
After 2500 ms a benign or negative word appeared in the center of
the screen. The participants' task was to indicate as fast as possible
whether sentence and word were related by pressing a button on
the keyboard. Both, reaction times and decisions were recorded.

For training purposes, feedback was given after every response.
Participants in the PT group received reinforcing feedback (i.e.,
“correct”) on trials where they accepted combinations with a
benignword andwhere they rejected combinations with a negative
word. All other reactions were punished (i.e., “incorrect”). Partici-
pants in the NT group received the opposite feedback, reinforcing
the acceptance of negative and the rejection of benign
interpretations.

Filler trials were added in order to prevent participants from
exclusively reacting to the valence of the word without reading the
previously presented sentence. These trials required the untrained
response, e.g., participants in the PT group received unambiguous
filler-sentences (e.g., “You are stuck in a traffic jam“) combinedwith
a negative word (e.g., “accident“) that had to be accepted, or
combined with a benign word (e.g., “sunshine“) that had to be
rejected. Before pre-assessment, 10 practice trials were presented,
which were similar to the training trials in that feedback was given
on the performance. The task lasted about 20 min.

1.1.2.7. Stressful memory task. In order to measure training effects
on emotional vulnerability, a challenging memory task was
administered. The sentences of the post-assessment trials were
combined with the same words as during the post-assessment in
50 percent of the trials, and with newwords in the remaining trials,
resulting in 64 trials. Word-valencewas counterbalanced across old
and new combinations. Trials started with a black fixation-cross for
500 ms, replaced by the sentence-word combination. Subjects had
1500 ms to indicate whether the wordesentence combination was
novel or repeated. In case of no response within 1500 ms, partici-
pants were instructed to react faster.

1.1.2.8. Mood induction. In order to restore participants' mood at
the end of the experiment, a positive mood induction was admin-
istered after the memory task. Participants viewed a movie clip
from the Jungle Book, lasting about 5 min.

1.1.3. Procedure
All participants were tested individually in a testing room. After

providing informed consent, participants were seated in front of
the computer screen, where they were asked to first answer all
questionnaires before starting with the IMP-D procedure. Imme-
diately after the training, they were asked to fill in the mood scales
for the second time before working on the stressful memory task
and filling in the mood scales for the final time. After the positive
mood induction participants were paid. The whole experiment
lasted about 1 h. After finishing data collection participants were
debriefed via email.

1.1.4. Design and analyses
Percentages of accepting benign and negative interpretations

were calculated separately for each participant at both assessment
points, with higher percentages of accepting a given combination
being equivalent to lower percentages of rejecting the same com-
bination. A 2 (group: PT, NT) � 2 (valence: benign, negative) � 2
(time: pre-assessment, post-assessment) mixed repeatedmeasures
analysis of covariance (ANCOVA) was conducted on the percentage
of acceptations to investigate effects of the intervention. SDS served
as covariate for all analyses.

For reaction times (RT), the first and the last percentile of all RT
during the assessment trials were deleted. A median score for
accepting and rejecting negative and benign wordesentence
combinations of each assessment point was calculated. The
resulting medians were log transformed. These scores were sub-
jected to a 2 (group: PT, NT) � 2 (valence: benign, negative) � 2
(time: pre-assessment, post-assessment) � 2 (decision: accept,
reject) repeated measures ANCOVA.

Training effects on stress reactivity were investigated by a 2
(group: PT, NT) � 2 (time: pre-stressor, post-stressor) repeated
measures ANCOVA on log transformed mood scores, comparing
group difference in mood changes before to after the stress task.

1.2. Results

1.2.1. Interpretation training
1.2.1.1. Decisions. No pre-training differences between groups were
found. The critical 2 (group: PT, NT) � 2 (time: pre-assessment,
post-assessment) � 2 (valence: benign, negative) repeated mea-
sures ANCOVA revealed a significant 3-way interaction
(F(1,78) ¼ 8.49, p ¼ .005, ƞ2 ¼ .098). To further investigate this
interaction effect, two separate repeated measures ANCOVAs were
conducted for both levels of valence.

On accepted negative interpretations, there was a time by group
interaction (F(1,78) ¼ 8.57, p ¼ .004, ƞ2 ¼ .099) mainly driven by a
reduction of accepted negative interpretations in the PT group
(t(39) ¼ 6.62, p < .001). This was not found in the NT group
(t(40) ¼ .93, p ¼ .358). SDS was significant as well (F(1,78) ¼ 12.56,
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p ¼ .001, ƞ2 ¼ .139). The analysis was repeated for accepted benign
interpretations. This analysis yielded no time by group interaction
effect (F(1,78) ¼ 2.44, p ¼ .122), but only a significant main effect of
group (F(1,78) ¼ 6.38, p ¼ .014, ƞ2 ¼ .076), indicating an overall
higher level of acceptations of benign interpretations. SDS revealed
to be marginally significant (F(1,78) ¼ 3.15, p ¼ .08, ƞ2 ¼ .039). See
Table 2 for mean percentages of acceptations.

To investigate the relation of depression and the training
effect we correlated a change score for the acceptance of
negative interpretations (i.e., pre minus post scores) with SDS,
separately for both groups. Only in the NT group depression was
marginally related to a change in acceptance rates (r(41) ¼ �.27,
p ¼ .083), showing that higher scores on SDS were related to a
stronger increase in acceptance of negative interpretations. This
relation was not found in the PT group (p > .1), indicating that
individuals with low and high levels of depression were trained
equally well.
1.2.1.2. Reaction times. No pre-training differences between groups
were found. The critical 2 (group: PT, NT) � 2 (time: pre-
assessment, post-assessment) � 2 (valence: benign, negative) � 2
(decision: accept, reject) repeated measures ANCOVA revealed a
marginally significant 4-way interaction (F(1,62) ¼ 3.48, p ¼ .067,
ƞ2 ¼ .053), which we tested per level of valence and decision.

1.2.1.2.1. Negative interpretations. A 2 (group: NT, PT) � 2
(time: pre-assessment, post-assessment) repeated measures
ANCOVA on the RT of accepting negative interpretations revealed
no significant 2-way interaction effect (F(1,67) ¼ .77, p ¼ .382).
The same analysis on RT for rejecting negative interpretations
revealed a significant interaction (F(1,78) ¼ 9.02, p ¼ .004,
ƞ2 ¼ .104). This interaction was mainly due to faster rejections of
negative interpretations in the PT group (t(39) ¼ 5.21, p < .001),
while the RT in the NT group remained stable (t(40) ¼ .27,
p ¼ .792). SDS was marginally significant (F(1,78) ¼ 3.86,
p ¼ .053, ƞ2 ¼ .047).

1.2.1.2.2. Benign interpretations. The 2 (group: NT, PT)� 2 (time:
pre-assessment, post-assessment) repeated measures ANCOVA on
accepting benign interpretations revealed a significant 2-way
interaction (F(1,78) ¼ 5.36, p ¼ .023, ƞ2 ¼ .064), which was again
mostly caused by the PT group showing faster acceptations of
benign interpretations after the training (t(39) ¼ 2.59, p ¼ .013).
The NT group did not show faster responses when comparing pre
and post measures (t(40) ¼ .886, p ¼ .381). There was no 2-way
interaction on rejecting benign interpretations (F(1,70) ¼ .17,
p¼ .682). Only a marginal significant main effect of timewas found,
indicating a reduction of response time (F(1,70) ¼ 3.16, p ¼ .08,
ƞ2 ¼ .043).

We conducted a correlation analyses to investigate the relation
between the depression rating and the change in reaction times on
rejecting negative interpretations and on accepting benign in-
terpretations. These analyses revealed no significant correlation
(p > .1) for either of the groups, indicating that the training func-
tions equally well for individuals scoring low and high on the
depression rating.
Table 2
Mean percentage of acceptance rates (SD) for benign and negative interpretations in
experiment I.

PT NT

Benign Negative Benign Negative

Pre 72.19 (13.05) 37.81 (17.16) 68.6 (17.26) 39.02 (17.39)
Post 80.47 (13.29) 21.09 (18.71) 70.58 (18.02) 35.37 (20.9)

Note. PT ¼ positivity training group; NT ¼ negativity training group.
1.2.2. Mood changes
1.2.2.1. Direct effects. To investigate whether the training affected
mood, we conducted a 2 (group: PT, NT) � 2 (time: before training,
after training) repeated measures ANCOVA on log transformed
mood ratings, which revealed a marginal significant time effect
(F(1,78) ¼ 2.87, p ¼ .094, ƞ2 ¼ .035) indicating a decrease in mood
during the training (see Table 3 for untransformed means). The
interaction effect remained non-significant (F(1,78) ¼ 2.57,
p ¼ .113).

1.2.2.2. Emotional vulnerability. The 2 � 2 repeated measures
ANCOVA comparing mood scores before to after the stress inducing
memory task yielded no significant interaction effect (F(1,78)¼ .02,
p¼ .895). After controlling for variation of depressed level, the time
effect turned out to be not significant either (F(1,78) ¼ .03, p ¼ .86).
Only SDS was significant (F(1,78) ¼ 31.52, p < .001, ƞ2 ¼ .288) and
revealed to be positively correlated with stress reactivity
(r(81) ¼ .391, p < .001), showing that higher levels of depression
were related to a stronger increase in stress.

1.3. Discussion

The aim of this first experiment was to investigate, whether the
IMP-D is able to alter depressive interpretation tendencies. The PT
group showed changes in accordance with their training condition,
accepting fewer negative interpretations after the training
compared to before the training, and becoming faster in rejecting
negative interpretations as well as in accepting benign in-
terpretations. In contrast to our expectations, individuals in the NT
group showed similar training effects as participants in the PT
group, indicated by an increase in acceptations of benign
wordesentence combinations and by faster responses on rejecting
negative interpretations.

Participants' mood decreased as a result of either training,
perhaps due to the monotonicity of the task. Beyond that, training
condition had no effect on emotional vulnerability in response to a
laboratory stressor task. However, lower depression scores were
related to attenuated stress reactivity, demonstrating the stress
resilience of healthy individuals. Self-esteem might also have been
an important factor. Whereas low self-esteem is known to be a risk
factor for developing depression, high self-esteem might have
attenuated the impact of the stressor (Orth, Robins, & Meier, 2009;
Rector& Roger, 1997). It also might be possible that a training effect
is visible in recovery from stress (Sanchez, Vazquez, Marker,
LeMoult, & Joormann, 2013). To investigate this, we assessed
mood after the positive mood induction subsequent to the chal-
lenging stress task in experiment II.

2. Experiment II

The second experiment aimed at replicating the findings from
the first experiment and in addition to study effects relative to a
neutral control condition. This is required to investigate whether
the PT improves interpretation tendencies. To investigate effects on
recovery from stress, we additionally assessed mood after the
Table 3
Mean mood ratings (SD) of both groups for all three assessment time points in
experiment I.

PT NT

Before Training 35.88 (6.52) 36.17 (8.47)
Before Stress Task 35.7 (5.93) 33.9 (8.51)
After Stress Task 34.25 (6.27) 32.34 (9.35)

Note. PT ¼ positivity training group; NT ¼ negativity training group.



Table 4
Descriptive statistics of all three groups in experiment II.

Name PT NT Control Range F (2,102) c2 p

Mean (SD) Mean (SD) Mean (SD)

N 36 35 34
Gender 23 female 22 female 20 female .21 .8

13 male 13 male 14 male
Nationality 15 Dutch 20 Dutch 12 Dutch 3.54 .17

21 German 15 German 22 German
Age 20.42 (1.99) 20.14 (2.24) 19.74 (1.85) .99 .375
SDS 36.67 (6.87) 38.6 (7.4) 35.68 (6.14) 26e55 1.64 .199
STAI 39.78 (9.47) 43.17 (10.8) 37.15 (8.51) 23e67 3.39 .038
RSES 22.14 (4.84) 19.89 (4.53) 23.21 (4.1) 8e30 4.84 .01
PA 33.44 (6.63) 31.89 (6.73) 34.82 (6.19) 17e48 1.75 .179
NA 19.69 (7.29) 20.83 (5.91) 18.56 (5.83) 10e37 1.09 .341
Mood

Scales
34.97 (8.17) 32.49 (8.18) 35.91 (5.96) 16e50 1.92 .152

Note. PT: positivity training; NT: negativity training; Control: control group; SDS:
Zung Self-Rating Depression Scale; STAI: Trait measure of the Spielberger State Trait
Anxiety Inventory; RSES: Rosenberg Self-esteem Scale; PA: positive affect scale of
the Positive Affect Negative Affect Schedule; NA: negative affect scale of the Positive
Affect Negative Affect Schedule; Mood Scales before the training.
This table represents the final sample after excluding five participants due to high
error rates on the IMP-D.

Table 5
Mean percentage of acceptance rates (SD) for benign and negative interpretations in
experiment II.

Pre Post

Benign Negative Benign Negative

PT 67.01 (13.58) 38.72 (18.41) 72.4 (15.84) 22.57 (14.12)
NT 70 (14.44) 37.14 (17.74) 70.71 (15.52) 36.43 (21.73)
Control 69.97 (12.13) 34.56 (20.13) 72.79 (12.67) 31.25 (17.41)

Note. PT ¼ positivity training group; NT ¼ negativity training group;
Control ¼ control group.
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positive mood induction phase following the challenging stress
task.

2.1. Methods

Only differences between the two experiments will be
described.

2.1.1. Participants
In this experiment 128 Dutch and German speaking students

participated for course credits. Due to a computer error, the first 18
participants had to be excluded. All participants were randomly
assigned to one of the three conditions (PT: n ¼ 36; NT: n ¼ 37;
control: n ¼ 37). Groups did not differ in age, gender, nationality
and trait questionnaires, except for the STAI and Rosenberg Self-
Esteem Scale (see Table 4).

2.1.2. Materials

2.1.2.1. Rosenberg self-esteem scale (RSES). To control for individ-
ual differences in self-esteem, the RSES was administered
(Ferring & Filipp, 1996; Franck, Raedt, Barbez, & Rosseel, 2008).
On 10 items participants indicated on a 4-point Likert scale
ranging from 0 (strongly disagree) to 3 (strongly agree) to what
degree every item represents a proper description of themselves.
These scores are summed up to total score ranging between
0 and 30 with higher scores representing higher levels of self-
esteem.

2.1.2.2. IMP-D. The structure of the IMP-D was identical to the first
experiment. A control training was added, in which participants
received a continued assessment task, consisting of the same
training trials as the PT and NT, but without feedback.

2.1.2.3. Stressful memory task. The only difference to the first
experiment was an extension of the response window to 2500 ms.1
1 Results of the memory task in experiment I indicate a ceiling effect regarding
the response latencies to identify previous combinations. To be able to detect a
potential transference effect from the IMP-D to a memory bias, we prolonged the
time limit of the stressful memory task.
2.1.3. Procedure
The order of the tasks was replicated, with the only exception

that at after the positive mood induction, mood scales were pre-
sented again.

2.1.4. Design and analyses
Data preparation followed the same steps as in experiment I,

with the exception that the mood ratings did not have to be log
transformed. Furthermore, five participants have been removed
based on their outlying scores (values greater than 3 times the
interquartile range; Field, 2009) on RT measures and measures of
decisions (see Table 4 for characteristics of the final sample).

To test for training effects on Decision level a 3 (group: PT, NT,
control)� 2 (time: pre-assessment, post-assessment) � 2 (valence:
benign, negative) repeated measures ANCOVA was conducted.
Changes in log transformed median RT were analyzed by means of
a 3 (group: PT, NT, control) � 2 (time: pre-assessment, post-
assessment) � 2 (valence: benign, negative) � 2 (decision: accept,
reject) repeated measures ANCOVA. Finally, a 3 (group: PT, NT,
control) � 2 (time: pre-stressor, post-stressor) repeated measures
ANCOVA was conducted on the mood scales to investigate differ-
ences in stress responsiveness between the groups. This analysis
was repeated with the mood scales before and after the positive
mood induction to test for differential recovery during the positive
mood induction. SDS, STAI and RSES served as covariates. As the NT
differed significantly from the remaining groups, all planned ana-
lyses were repeated without this group.

2.2. Results

2.2.1. IMP-D
2.2.1.1. Decision. No pre-training group-differences were found.
The 3 (group: PT, NT, control) � 2 (time: pre-assessment, post-
assessment) � 2 (valence: benign, negative) repeated measures
ANCOVA revealed a significant 3-way interaction (F(2,99) ¼ 5.52,
p ¼ .005, ƞ2 ¼ .1). To understand this interaction, we conducted
two separate repeated measures ANCOVA for both levels of
valence.

The 3 (group: PT, NT, control) � 2 (time: pre-assessment, post-
assessment) repeated measures ANCOVA on the percentage of
accepted negative interpretations revealed a significant interaction
(F(2,101) ¼ 5.26, p ¼ .007, ƞ2 ¼ .096), which was mostly driven by a
decrease in percentage of acceptations within the PT group
(t(35) ¼ 5.27, p < .001), while the scores remained stable in the
other groups (NT: (t(34) ¼ .18, p ¼ .86; control: (t(33) ¼ .96,
p ¼ .345). The remaining effects remained non-significant (p > .05).

The same 3 � 2 repeated measures ANCOVA on the percentage
of accepted benign interpretations revealed no significant interac-
tion effect (F(2,99) ¼ .62, p ¼ .539), or main effect of condition or
time (p > .1) (see Table 5 for mean percentages of acceptance rates).
As in the first study, a change in percentage of acceptations was
correlatedwith SDS, however, this correlationwas not significant in
either group (p > .1).
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2.2.1.2. Reaction times. No significant group differences were
found on the RT level. The planned 3 (group: PT, NT, control) � 2
(time: pre-assessment, post-assessment) � 2 (valence: benign,
negative)� 2 (decision: accept, reject) repeated measures ANCOVA
revealed no effect of the training as indicated by the non-significant
4-way interaction (F(2,91) ¼ 1.82, p ¼ .167).

2.2.2. Mood changes
2.2.2.1. Direct effects. Changes in mood as a result of the training
were evaluated via a 3 (group: PT, NT, control) � 2 (time: pre-
assessment, post-assessment) repeated measures ANCOVA, on the
mood scales before and after the IMP-D, revealing an overall drop in
mood during the training (F(1,100) ¼ 4.33, p ¼ .04, ƞ2 ¼ .041). All
other effects were not significant (p > .05).

2.2.2.2. Emotional vulnerability. The 3 (group: PT, NT, control) � 2
(time: pre-stressor, post-stressor) repeated measures ANCOVA,
revealed no significant interaction effect (F(2,100) ¼ 1.23, p¼ .298).
The main effect of time did not reveal a significant effect either
(F(1,100) ¼ .58, p ¼ .448), indicating the failure to generally induce
heightened levels of stress.

2.2.2.3. Stress recovery. The 3 � 2 repeated measures ANCOVA
analysis revealed no significant time � group interaction effect
either (F (2,93) ¼ 1.28, p¼ .283), or any other main effect (p > .05).2

2.3. Discussion

Results from the first experiment were replicated: the training
strengthened tendencies to reject negative interpretations. Again,
this change was only present in the PT group. The NT group
remained stable, as did the control group. However, the second
experiment did not succeed in strengthening initial tendencies
regarding the acceptance of benign interpretations, or in modifying
initial tendencies on reaction time.

As in the first study, the IMP-D did not differentially affect mood,
neither during the training nor in response to the stress task. Note
that the stress task in the second experiment did not induce stress
at all, probably due to the decreased time pressure. The absence of a
stress induction might further have impeded the detection of a
group difference in mood recovery after the positive mood induc-
tion either, even though mood increased across all groups over this
phase.

3. General discussion

The aim of this study was to test the Interpretation Modification
Paradigm for Depression (IMP-D), an instrument developed to
modify depressogenic interpretation tendencies. In two experi-
ments we showed that the IMP-D enhances a healthy bias favoring
benign interpretations, by modifying interpretation tendencies on
decisions (i.e., that is how often a negative or benign interpretation
is rejected or accepted) as well as on RT. These results support the
testing of the IMP-D as training technique in an emotionally
vulnerable or depressive sample.

However, the IMP-D did not influence all bias measures.
Whereas in the first experiment, participants displayed changes in
interpretation tendencies as assessed by means of latencies and
decisions, the second experiment only revealed a reduction in
2 As the NT group initially differed from the other two groups on trait measures
of anxiety and self-esteem, all planned analyses on changes of response choices,
reaction times and mood changes were repeated without the NT group. The results
remained unchanged.
accepting negative interpretations in the PT group. This variation in
results might be explained by the change in study design. Whereas
in the first experiment we contrasted two extreme training con-
ditions, we compared these conditions to a third, neutral condition
in the second experiment. As this control conditionwas expected to
deviate less from the two interventions, it became more difficult to
detect subtle differences.

The aim of a CBM technique such as the IMP-D is to beneficially
affect depression, either by reducing symptoms or, as during a
single session intervention, to attenuate emotional vulnerability in
response to a stressor. Both experiments revealed no effects on
stress reactivity during a challenging memory task, which can
partly be explained by the limited induction of stress. These results
are however in line with the findings of Menne-Lothmann et al.
(2014), demonstrating no beneficial effects of CBM-I on subse-
quent stressors. As suggested by the authors, to investigate effects
on emotional vulnerability a stressor needs to be applied that
provokes ambiguity rather than general distress as in the current
study.

An alternative explanation for the absence of statistical group
differences might be ascribed to the feedback of the IMP-D. The
explicit feedback might have made participants aware of the
training contingencies. As the feedback in the NT group probably
was in strong contrast to the natural interpretation tendencies of
these healthy individuals, it might have provoked reactance
(Fulcher & Hammerl, 2005; Murphy & Zajonc, 1993), rather than a
shift in interpretation bias. Reactance would reinforce a healthy
interpretation bias and hence explain the changes found in the NT
group that are comparable to the PT group.

These results further shed light on discussions concerning
awareness of training contingencies. By providing feedback on
every single decision, the purpose of such a training procedure
might have been obvious to participants. Grafton, Mackintosh,
Vujic, and MacLeod (2014) demonstrated that participants who
are informed about the training contingency showed an improve-
ment in bias while emotional vulnerability to a subsequent stressor
remained unaffected. Hence, it might be interesting to alter the
training procedure by reinforcing healthy interpretation patterns
more implicitly.

Several limitations need to be mentioned. An inherent charac-
teristic to the design is the interdependency of measures of RT and
response choices. The IMP-D reinforces of one kind of interpreta-
tion (e.g., accept benign interpretations) while punishing the
opposite reaction (e.g., reject benign interpretations). Hence, the
more effective the training is in reducing the unwanted reaction
pattern, the fewer data points are available to calculate a repre-
sentative median reaction time. This affects a reliable estimation of
an interpretation bias on RT level. Increasing the number of trials
without excessively prolonging the session might help to improve
this estimation.

It remains speculative how this training affects the evaluation
of an initially ambiguous scenario. Due to the task features,
characterized by repetitively performing a decision within a
very short period, it is conceivable that the IMP-D targets asso-
ciative learning and as a result facilitates the access to benign
interpretations when encountering an ambiguous situation.
Increasing the number of training sessions might hereby be an
important step to strengthen these associations and
amplify beneficial effects. Moreover, participants might need to
be confronted with ambiguous situations in their daily life to
experience meaningful changes in their mood states. Finally, we
cannot directly draw conclusions about the effectiveness of the
IMP-D in clinical samples. Based on the recent meta-analysis
(Menne-Lothmann et al., 2014) we might expect that clinical
samples benefit more from this intervention compared to the
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current sample. This however needs to be tested in future
research.

In conclusion, this study is the first to show that the IMP-D is
able to positively influence initial interpretation tendencies in an
unselected sample, by repetitively practicing the acceptance of
benign interpretations of ambiguous sentences and the rejection of
negative interpretations. Such a modification of interpretation
tendencies typically found in depressed individuals is a prerequi-
site to reduce emotional vulnerability and affect depression (Clarke,
Notebaert, & MacLeod, 2014). Hence, future studies of this para-
digm in an adapted form are justified to deploy the therapeutic
potential of the IMP-D.
Acknowledgments

Wewould like to thank Dr. Thomas Gladwin and Gina Ferrari for
feedback on an earlier draft of this paper, as well as the reviewers
for their valuable comments. Finally, we would like to thank
Alexandra Hindash and Nader Amir for providing the material for
the training. The Behavioural Science Institute of the Radboud
University Nijmegen provided financial support for this study.
References

Amir, N., Bomyea, J., & Beard, C. (2010). The effect of single-session interpretation
modification on attention bias in socially anxious individuals. Journal of Anxiety
Disorders, 24(2), 178e182. http://dx.doi.org/10.1016/j.janxdis.2009.10.005.

Amir, N., & Taylor, C. T. (2012). Interpretation training in individuals with general-
ized social anxiety disorder: a randomized controlled trial. Journal of Consulting
and Clinical Psychology, 80(3), 497e511. http://dx.doi.org/10.1037/a0026928.

Beard, C., & Amir, N. (2008). A multi-session interpretation modification program:
changes in interpretation and social anxiety symptoms. Behaviour Research and
Therapy, 46(10), 1135e1141. http://dx.doi.org/10.1016/j.brat.2008.05.012.

Beard, C., & Amir, N. (2009). Interpretation in social anxiety: when meaning pre-
cedes ambiguity. Cognitive Therapy and Research, 33(4), 406e415. http://
dx.doi.org/10.1007/s10608-009-9235-0.Interpretation.

Blackwell, S. E., & Holmes, E. A. (2010). Modifying interpretation and imagination in
clinical depression: a single case series using cognitive bias modification.
Applied Cognitive Psychology, 24(3), 338e350. http://dx.doi.org/10.1002/
acp.1680.

Borkenau, P., & Ostendorf, F. (1993). NEO-Fünf-Faktoren Inventar (NEO-FFI) nach
Costa und McCrae. Handanweisung. G€ottingen: Hogrefe.

Clarke, P. J. F., Notebaert, L., & MacLeod, C. (2014). Absence of evidence or evidence
of absence: reflecting on therapeutic implementations of attentional bias
modification. BMC Psychiatry, 14, 8. http://dx.doi.org/10.1186/1471-244X-14-8.

De Raedt, R., & Koster, E. H. W. (2010). Understanding vulnerability for depression
from a cognitive neuroscience perspective: a reappraisal of attentional factors
and a new conceptual framework. Cognitive, Affective & Behavioral Neuroscience,
10(1), 50e70. http://dx.doi.org/10.3758/CABN.10.1.50.

Ferring, D., & Filipp, S. H. (1996). Measurement of self-esteem: findings on reli-
ability, validity, and stability of the Rosenberg Scale. Diagnostica, 42, 292.

Field, A. (2009) (3rd ed.). Discovering statistics using SPSS. Statistics (3rd ed.), (Vol.
58, p. 821). London: SAGE Publications Ltd.

Franck, E., Raedt, R. De, Barbez, C., & Rosseel, Y. (2008). Psychometric properties of
the Dutch Rosenberg self-esteem scale. Psychologica Belgica, 25e35. Retrieved
from http://cat.inist.fr/?aModele¼afficheN&cpsidt¼20903284.

Fulcher, E. P., & Hammerl, M. (2005). Reactance in affective-evaluative learning:
outside of conscious control? Cognition & Emotion, 19(2), 197e216. http://
dx.doi.org/10.1080/02699930441000283.

Grafton, B., Mackintosh, B., Vujic, T., & MacLeod, C. (2014). When ignorance is bliss:
explicit instruction and the efficacy of CBM-A for anxiety. Cognitive Therapy and
Research, 38(2), 172e188. http://dx.doi.org/10.1007/s10608-013-9579-3.

Grey, S., & Mathews, A. (2000). Effects of training on interpretation of emotional
ambiguity. The Quarterly Journal of Experimental Psychology A. Human Experi-
mental Psychology, 53(4), 1143e1162. http://dx.doi.org/10.1080/713755937.
Hallion, L. S., & Ruscio, A. M. (2011). A meta-analysis of the effect of cognitive bias
modification on anxiety and depression. Psychological Bulletin, 137(6), 940e958.
http://dx.doi.org/10.1037/a0024355.

Hindash, A. H. C., & Amir, N. (2011). Negative interpretation bias in individuals with
depressive symptoms. Cognitive Therapy and Research, 36(5), 502e511. http://
dx.doi.org/10.1007/s10608-011-9397-4.

Hoekstra, H. A., Ormel, J., & de Fruyt, F. (1996). Handleiding NEO persoonlijkheids-
vragenlijsten NEO-PI-R en NEO-FFI. Lisse: Swets Test Services.

Holmes, E. A., Lang, T. J., & Shah, D. M. (2009). Developing interpretation bias
modification as a “cognitive vaccine” for depressed mood: imagining positive
events makes you feel better than thinking about them verbally. Journal of
Abnormal Psychology, 118(1), 76e88. http://dx.doi.org/10.1037/a0012590.

Holmes, E. A., Mathews, A., Dalgleish, T., & Mackintosh, B. (2006). Positive inter-
pretation training: effects of mental imagery versus verbal training on positive
mood. Behavior Therapy, 37, 237e247. http://dx.doi.org/10.1016/
j.beth.2006.02.002.

Hoppitt, L., Mathews, A., Yiend, J., & Mackintosh, B. (2010). Cognitive bias modifi-
cation: the critical role of active training in modifying emotional responses.
Behavior Therapy, 41(1), 73e81. http://dx.doi.org/10.1016/j.beth.2009.01.002.

Laux, L., Glanzmann, P., Schaffner, P., & Spielberger, C. D. (1981). Das State-Trait-
Angstinventar. Theoretische Grundlagen und Handanweisung. Weinheim: Beltz
Test GmbH.

Mathews, A., & Mackintosh, B. (2000). Induced emotional interpretation bias and
anxiety. Journal of Abnormal Psychology, 109(4), 602e615. http://dx.doi.org/
10.1037//0021-843X.109.4.602.

Menne-Lothmann, C., Viechtbauer, W., H€ohn, P., Kasanova, Z., Haller, S. P.,
Drukker, M., et al. (2014). How to boost positive interpretations? A meta-
analysis of the effectiveness of cognitive bias modification for interpretation.
PloS One, 9(6), e100925. http://dx.doi.org/10.1371/journal.pone.0100925.

Micco, J. a, Henin, A., & Hirshfeld-Becker, D. R. (2014). Efficacy of interpretation bias
modification in depressed adolescents and young adults. Cognitive Therapy and
Research, 38(2), 89e102. http://dx.doi.org/10.1007/s10608-013-9578-4.

Murphy, S. T., & Zajonc, R. B. (1993). Affect, cognition, and awareness: affective
priming with optimal and suboptimal stimulus exposures. Journal of Personality
and Social Psychology, 64(5), 723e739. Retrieved from http://www.ncbi.nlm.nih.
gov/pubmed/8505704.

Orth, U., Robins, R. W., & Meier, L. L. (2009). Disentangling the effects of low self-
esteem and stressful events on depression: findings from three longitudinal
studies. Journal of Personality and Social Psychology, 97(2), 307e321. http://
dx.doi.org/10.1037/a0015645.

Rector, N. A., & Roger, D. (1997). The stress buffering effects of self-esteem. Per-
sonality and Individual Differences, 23(5), 799e808. http://dx.doi.org/10.1016/
S0191-8869(97)00095-0.

Salemink, E., van den Hout, M., & Kindt, M. (2007). Trained interpretive bias and
anxiety. Behaviour Research and Therapy, 45, 329e340. http://dx.doi.org/
10.1016/j.brat.2006.03.011.

Sanchez, A., Vazquez, C., Marker, C., LeMoult, J., & Joormann, J. (2013). Attentional
disengagement predicts stress recovery in depression: an eye-tracking study.
Journal of Abnormal Psychology, 122(2), 303e313. http://dx.doi.org/10.1037/
a0031529.

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. (1970). The State-trait anxiety in-
ventory. Manual (pp. 1e23).

Tran, T. B., Hertel, P. T., & Joormann, J. (2011). Cognitive bias modification: induced
interpretive biases affect memory. Emotion, 11(1), 145e152. http://dx.doi.org/
10.1037/a0021754.

Vrijsen, J. N., Becker, E. S., Arias-V�asquez, A., van Dijk, M. K., Speckens, A., &
Oostrom, I. van (2014). What is the contribution of different cognitive biases
and stressful childhood events to the presence and number of previous
depressive episodes? Psychiatry Research, 217(3), 134e142. http://dx.doi.org/
10.1016/j.psychres.2014.02.033.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief
measures of positive and negative affect: the PANAS scales. Journal of Personality
and Social Psychology, 54(6), 1063e1070.

Wells, T. T., & Beevers, C. G. (2010). Biased attention and dysphoria: manipulating
selective attention reduces subsequent depressive symptoms. Cognition &
Emotion, 24(4), 719e728. http://dx.doi.org/10.1080/02699930802652388.

Yiend, J., Mackintosh, B., & Mathews, A. (2005). Enduring consequences of experi-
mentally induced biases in interpretation. Behaviour Research and Therapy, 43,
779e797. http://dx.doi.org/10.1016/j.brat.2004.06.007.

Zung, W. W. K. (1965). A self-rating depression scale. Archives of General Psychiatry,
12(1), 63e70. Retrieved from <Go to ISI>://A1965CCC4600008.

Zung, W. W. K. (1973). From art to science - Diagnosis and treatment of depression.
Archives of General Psychiatry, 29(3), 328e337. Retrieved from <Go to ISI>://
WOS: A1973Q646600004.

http://dx.doi.org/10.1016/j.janxdis.2009.10.005
http://dx.doi.org/10.1037/a0026928
http://dx.doi.org/10.1016/j.brat.2008.05.012
http://dx.doi.org/10.1007/s10608-009-9235-0.Interpretation
http://dx.doi.org/10.1007/s10608-009-9235-0.Interpretation
http://dx.doi.org/10.1002/acp.1680
http://dx.doi.org/10.1002/acp.1680
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref6
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref6
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref6
http://dx.doi.org/10.1186/1471-244X-14-8
http://dx.doi.org/10.3758/CABN.10.1.50
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref9
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref9
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref10
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref10
http://cat.inist.fr/?aModele=afficheN%26cpsidt=20903284
http://cat.inist.fr/?aModele=afficheN%26cpsidt=20903284
http://cat.inist.fr/?aModele=afficheN%26cpsidt=20903284
http://cat.inist.fr/?aModele=afficheN%26cpsidt=20903284
http://dx.doi.org/10.1080/02699930441000283
http://dx.doi.org/10.1080/02699930441000283
http://dx.doi.org/10.1007/s10608-013-9579-3
http://dx.doi.org/10.1080/713755937
http://dx.doi.org/10.1037/a0024355
http://dx.doi.org/10.1007/s10608-011-9397-4
http://dx.doi.org/10.1007/s10608-011-9397-4
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref17
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref17
http://dx.doi.org/10.1037/a0012590
http://dx.doi.org/10.1016/j.beth.2006.02.002
http://dx.doi.org/10.1016/j.beth.2006.02.002
http://dx.doi.org/10.1016/j.beth.2009.01.002
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref21
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref21
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref21
http://dx.doi.org/10.1037//0021-843X.109.4.602
http://dx.doi.org/10.1037//0021-843X.109.4.602
http://dx.doi.org/10.1371/journal.pone.0100925
http://dx.doi.org/10.1007/s10608-013-9578-4
http://www.ncbi.nlm.nih.gov/pubmed/8505704
http://www.ncbi.nlm.nih.gov/pubmed/8505704
http://dx.doi.org/10.1037/a0015645
http://dx.doi.org/10.1037/a0015645
http://dx.doi.org/10.1016/S0191-8869(97)00095-0
http://dx.doi.org/10.1016/S0191-8869(97)00095-0
http://dx.doi.org/10.1016/j.brat.2006.03.011
http://dx.doi.org/10.1016/j.brat.2006.03.011
http://dx.doi.org/10.1037/a0031529
http://dx.doi.org/10.1037/a0031529
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref30
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref30
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref30
http://dx.doi.org/10.1037/a0021754
http://dx.doi.org/10.1037/a0021754
http://dx.doi.org/10.1016/j.psychres.2014.02.033
http://dx.doi.org/10.1016/j.psychres.2014.02.033
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref33
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref33
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref33
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref33
http://dx.doi.org/10.1080/02699930802652388
http://dx.doi.org/10.1016/j.brat.2004.06.007
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref36
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref36
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref36
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref37
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref37
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref37
http://refhub.elsevier.com/S0005-7916(15)00032-4/sref37

	Refilling the half-empty glass – Investigating the potential role of the Interpretation Modification Paradigm for Depressio ...
	1. Experiment I
	1.1. Method
	1.1.1. Participants
	1.1.2. Materials
	1.1.2.1. Zung self-rating depression scale (SDS)
	1.1.2.2. Spielberger state-trait anxiety inventory (STAI-T)
	1.1.2.3. NEO-FFI
	1.1.2.4. Positive affect negative affect schedule (PANAS)
	1.1.2.5. Mood scales
	1.1.2.6. Interpretation modification paradigm for depression (IMP-D)
	1.1.2.7. Stressful memory task
	1.1.2.8. Mood induction

	1.1.3. Procedure
	1.1.4. Design and analyses

	1.2. Results
	1.2.1. Interpretation training
	1.2.1.1. Decisions
	1.2.1.2. Reaction times
	1.2.1.2.1. Negative interpretations
	1.2.1.2.2. Benign interpretations


	1.2.2. Mood changes
	1.2.2.1. Direct effects
	1.2.2.2. Emotional vulnerability


	1.3. Discussion

	2. Experiment II
	2.1. Methods
	2.1.1. Participants
	2.1.2. Materials
	2.1.2.1. Rosenberg self-esteem scale (RSES)
	2.1.2.2. IMP-D
	2.1.2.3. Stressful memory task

	2.1.3. Procedure
	2.1.4. Design and analyses

	2.2. Results
	2.2.1. IMP-D
	2.2.1.1. Decision
	2.2.1.2. Reaction times

	2.2.2. Mood changes
	2.2.2.1. Direct effects
	2.2.2.2. Emotional vulnerability
	2.2.2.3. Stress recovery


	2.3. Discussion

	3. General discussion
	Acknowledgments
	References


