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Abstract
Acceptance and Commitment Therapy is a therapappeoach that emphasizes the
alteration of the relationship one has towards ®tfl@ughts, rather than attempting to
change the content of thoughts. It seeks to prothet@awareness of thinking as an
ongoing relational process through cognitive defagechniques. The verbal repetition
of thoughts is a technique that has recently bhews in a single-case alternating
treatment designs study to significantly reducelblesvability and distress associated
with self-relevant negative thoughts (Masuda, Hageskett, & Twohig, 2004). The
present study compared the effects of verbal repetivith brief imaginal exposure and
no intervention in reducing the believability, dests, and meaningfulness associated with
contamination-related thoughts. Individuals witgthlevels of obsessive-compulsive
symptoms identified three distressing contaminateated thoughts and made ratings of
belief, distress, and meaningfulness for each thuging 100-mm visual analogue
scales. They were then randomly assigned to reverml repetition, imaginal exposure,
or no intervention, after which they completedrrig$i at post-intervention and one-week
follow-up. Participants also completed a categoeynbership decision task to determine
whether verbal repetition and/or imaginal exposumElucesemantic satiationa
temporary loss of the literal meaning of words.nffigant reductions in belief, distress,
and meaningfulness were observed following vergaétition at post-intervention and
there was some maintenance of these gains onelateekin contrast, no significant
reductions were observed at post-intervention ¥ahg either imaginal exposure or no
intervention. However, significant reductions itimgs of belief and distress were

observed one week later following imaginal exposAreemantic satiation effect was



observed for only verbal repetition, and althouggre was no evidence that this effect
was associated with reductions in appraisal ratagsst-intervention, there was some
indication of a relationship with follow-up appraisatings. Implications of these
findings are discussed in relation to cognitivedngbural theories of obsessive-

compulsive disorder.
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Introduction

We experience a stream of continuous thoughts g@@ch and every waking
day. Some thoughts appear to emerge spontaneohshegas others are more deliberate
and consciously evoked and elaborated. We alsothavability to think about, and make
interpretations and appraisals of these thouglispeess termenhetacognitior(i.e.,
thinking about thinking, or cognition about cogoiti— e.g., Nelson, 1992). When
individuals interpret their ongoing stream of thbtgg some thoughts are appraised as
“neutral”, some are appraised as “positive”, whereihers are experienced as unwanted
and appraised as “negative”. The occurrence of patidf in, the myriad “negative”
thoughts we experience can be a source of suffésingeople and lead to problems with
anxiety. Cognitive models of anxiety propose thabpems with anxiety result from
erroneous beliefs about the dangerousness of céhn@ights, as well as erroneous
beliefs about the dangerousness of certain feelpigsical sensations, and/or external
situations (e.g., Barlow, 1988; Beck, Emery, & Greerg, 1985).

Obsessive-compulsive disorder (OCD) is an anxietgrder in which erroneous
beliefs about thoughts are implicated as playicgraral role in its development and
persistence (e.g., Rachman, 1997, 1998). OCD iactaized by recurrent intrusive
thoughts, images, or impulses, and/or compulsivebieurs or mental acts designed to
reduce anxiety or distress (American Psychiatriso&gation, 1994). Obsessions are
viewed as extreme forms of normal intrusive thoaghthich are defined as “repetitive,
upsetting, unwanted thoughts, images or impulsésteifnal origin that suddenly appear
in consciousness and are considered irrationagalistic, foreign to one’s character, and

difficult to control” (Purdon & Clark, 1993, p. 7138Between 80-99% of the general



population experience unwanted, intrusive thouglitsse content and nature is
experienced as distressing (Purdon & Clark, 19@@8hian & de Silva, 1978;
Salkovskis & Harrison, 1984), and such intrusiveutlihts have been found to be similar
in content to the obsessions that characterize @GP, Purdon & Clark, 1993; Rachman
& de Silva, 1978; Rachman & Hodgson, 1980).

Cognitive-behavioural models of OCD assert thausite thoughts become
problematic and develop into clinically significastisessions when they are erroneously
appraised as meaningful, potentially harmful té gebthers, and/or when they evoke a
sense of responsibility for preventing the perceilkarm portended by the thoughts
(Rachman, 1997, 1998; Salkovskis, 1989). For exanghew mother with OCD may
experience intrusive thoughts that she could séxahlise her infant son. While
changing his diaper or bathing him, she may woifddre feels sexually aroused. This
doubt may become so frequent and troubling thatsbals bathing or changing her son,
and relies on her husband to do so. This appraighk intrusive thought as potentially
being true is associated with worry about the megaof thought recurrences and
concomitant changes in mood (e.g., Purdon, 200kp&skis & Campbell, 1994). This
in turn is said to influence the individual’s atylto control the obsessive thoughts, and
evokes the use of compulsive rituals designed tirakze the thought and/or ameliorate
the distress it causes (Purdon, 2001; Sutherlaeadinan, & Rachman, 1982). In the
above example, the mother may unsuccessfully attearguppress any thoughts that she
will abuse her son, and she may begin to excegsagid her husband for reassurance that

she would not harm their child.



Cognitive-behavioural models of OCD consider thgati¥e and erroneous
appraisal of the meaning and significance of intighoughts to be a key factor in the
development and persistence of OCD (e.g., Rachir@®y,, 1998; Salkovskis, 1989). As
such, interventions that seek to change the ralstip one has towards his or her
obsessive thoughts, and thinking in general @lganges in metacognitive processes),
should be effective in altering the belief in thé@seughts, leading to successful treatment
of OCD.

The most effective psychological treatment of O©ate is exposure and
response prevention (e.g., Foa, Franklin, & Ko2A#88), in which people expose
themselves to their obsessions while refrainingifcmmpulsive acts. Exposure and
response prevention is thought to prodnabituation a natural decrease in anxiety,
which allows for extinction of the aversive emot@bnesponse to the obsession, making
the compulsive act unnecessary. Exposure and resgyavention has been found to be
at least as effective as, and in many cases superipharmacological approaches to the
treatment of OCD (Foa & Kozak, 1996). For examptelings from the National
Institute of Mental Health-sponsored collaborasuedy of clomipramine and behaviour
therapy found exposure and response preventioa smuperior to pharmacotherapy at
both posttreatment and 3-month follow-up (Kozaledawitz, & Foa, 2000). A review of
behaviour therapy and pharmacotherapy for OCD coled that exposure and response
prevention is associated with higher improvemetgsrat posttreatment, and that dropout
and refusal rates are higher for medication thgoosire and response prevention

(Stanley & Turner, 1995).



Despite the reported efficacy rates for exposuterasponse prevention in the
treatment of OCD, there is still between a 20-30%pdut and refusal rate reported for
exposure and response prevention (Stanley & Tuli®85). When these factors, as well
as non-response rates, are taken into accountsesgand response prevention treatment
may be an effective treatment for only about 50%ndividuals with OCD (Salkovskis &
Westbrook, 1989). In attempting to uncover the gaador this high rate of dropout and
treatment refusal, it has been suggested that areelyctor of exposure and response
prevention treatment refusal is the fear of exp@sund response prevention itself (Foa,
Steketee, Grayson, & Doppelt, 1983; Maltby & ToR003). Exposure and response
prevention requires individuals with OCD to dirgdtce the situations and objects that
elicit heightened anxiety and avoidance. It is afjthat cognitive interventions may be
helpful both in reappraising the erroneous bekesfsociated with OCD symptoms and in
reducing the meaning attached to obsessive tho@ghtdon, in press; Salkovskis, 1985,
Salkovskis & Kirk, 1997), thereby reducing the feasociated with exposure and
response prevention.

Cognitive-behavioural therapy (CBT) for OCD invadvihe addition of cognitive
restructuring techniques to the existing exposatkerasponse prevention intervention, in
order to help teach individuals to correct the rdafsive appraisals that maintain OCD.
However, the addition of cognitive therapy to exppesbased treatment has, in general,
not led to significantly improved treatment effigg&oa & Franklin, 2001). Vogel,

Stiles, & Gotestam (2004) compared exposure argbrse prevention treatment with
and without cognitive therapy interventions des@yteeincrease motivation for the

completion of exposure exercises. They found thatddition of cognitive therapy to



exposure and response prevention treatment resalfedier OCD patients discontinuing
treatment at some point during the study than exjgosnd response prevention plus
relaxation training [6%r(=1) versus 37%n(= 7), respectively]. However, treatment
outcome was not significantly improved comparedxposure and response prevention
without cognitive therapy, for both the “intentitmtreat” analyses and the “completer”
analyses. In addition, other studies have not fausnificantly lower dropout rate
associated with cognitive therapy (Cottraux et2001; van Oppen et al., 1995). It
appears that cognitive therapy, either alone orioed with exposure and response
prevention, i:io0 more effective than exposure and response plieneadone (e.g.,
Abramowitz, Taylor, & McKay, 2005; McLean et alQ@1, for a review, see Foa &
Franklin, 2001). As such, alternative or modifiggbebaches are needed to more
effectively treat those individuals with OCD whearot currently helped by existing
treatments.

Over the past decade there has been a proliferatiacceptance-based and
mindfulness-based therapeutic approaches, incluiilegptance and Commitment
Therapy (Hayes et al., 1999), Dialectical Behaviberapy (Linehan, 1993),
Mindfulness-Based Stress Reduction (Kabat-Zinn0),9%nd Mindfulness-Based
Cognitive Therapy (Segal, Williams, & Teasdale, 200n contrast to traditional CBT,
these approaches all have as a therapeutic emphasiieration of the relationship that
an individual has towards their thoughts (metaddgmbeliefs), rather than directly
attempting to change the form or content of thigkihhoughts are not so much evaluated

as “realistic” or “unrealistic,” as is typical afaditional CBT; instead, the therapeutic



emphasis is on helping individuals to see all thsigncluding negative or unwanted
thoughts, agustthoughts — no more, no less (Hayes et al., 1999).

There is recent preliminary evidence that the &aldibf a metacognitive rationale
to exposure and response prevention results inegresductions in anxiety and distress,
metacognitive beliefs, and the urge to engage mpedsive rituals, than does exposure
and response prevention with a habituation rat®(ikher & Wells, 2005). This
research finding lends support to the idea tharuantions which address metacognitive
processes (i.e., how obsessive thoughts are thaibghoit) will be helpful in increasing
OCD treatment efficacy.

In addition to the above evidence supporting a cogfaitive approach to the
treatment of OCD, a recent uncontrolled study (TiyoHayes, & Masuda, 2006)
suggests that Acceptance and Commitment Therapyomaypotentially efficacious
treatment for OCD. Using a multiple-baseline, asfparticipants design, four
individuals with a primary diagnosis of OCD recal\aght sessions of Acceptance and
Commitment Therapy. At the end of treatment, aftipgants reported clinically
significant reductions in compulsive behaviour, #mese gains were maintained at three-
month follow-up. In addition, all participants rdtthe treatment as highly acceptable.
However, controlled research needs to be condyxtedto the arrival of any firm
conclusions. In addition, there has been no reBeammparing an Acceptance and
Commitment Therapy intervention with CBT or exp@sand response prevention in the
treatment of OCD, so it is not known whether Aceept and Commitment Therapy will

be able to improve upon existing treatment efficatgs.



Acceptance and Commitment Therapy is a therapappeoach which takes the
view that language processes are at the core of pgychological disorders. It uses
acceptance and mindfulness processes, along wiimanitment to behaving in ways
which lead to the realization of valued goals, idev to promote greater psychological
flexibility. Acceptance and Commitment Therapy &sbed on Relational Frame Theory
(Hayes, Barnes-Holmes, & Roche, 2001), a line sfdbehavioural research on human
language and cognition which has emerged from gnpaéic philosophical tradition
termedfunctional contextualisnRelational Frame Theory posits that thoughts mequ
their literal meaning and much of their emotionad dehavioural regulatory functions
because the social/verbal community establishesmtext in which verbal symbols relate
mutually to other events and have functions basetthese relation€£ognitive fusions
the term developed by Hayes and colleagues toidedomow verbal symbols become
“fused” together with the events they describe, laom the some of the functional
properties of the event can become present witlkenergence of the symbol without a
full realization that the event has not actualketaplace:

Cognitive fusion refers to the human tendeoayteract with events on the basis of
their verbally ascribed functions rather thiaair direct functions, while being
oblivious to the ongoing relational framingtlestablishes these functions. The event
and one’s thinking about it become so fuseth & inseparable and that creates the
impression that verbal construal is not preagall (Hayes, Strosahl, Bunting,

Twohig, & Wilson, 2004, p. 25).



In a real-life example of the effects of cognitiusion, Luoma and Hayes (2003)
describe what happens when an individual thinksieademon, when no lemon is
actually present:
When we think a thought, the functions of ¢hierent situations are usually altered by
the content of that thought because symbelsrartually related to other events. For
example, when one thinks of a lemon, soméef¢actions produced by an actual
lemon occur, at least in weakened form. Fangxe, one may “visualize” a lemon
and one’s mouth may water...Because many cangertof this kind, people can
come to interact with the world as cognitivehganized without noticing that they are
constantly organizing it. Verbal or cognitienstructions come to substitute for
direct contact with events (p. 73).
Cognitive fusion becomes problematic when it causéisiduals to become excessively
attached to the content of their thoughts, makiygpological flexibility difficult or
impossible. The verbally-conceptualized and evaldiatorld cannot be distinguished
from the world of direct experience, meaning thatthing imported into human
experience by language will have its effects asisf the product of nature itself
(Strosahl, Hayes, Wilson, & Gifford, 2004).

Acceptance and Commitment Therapy incorporatesuacognitive defusion
techniques to help individuals to “defuse” from theaning of their thoughts and instead
become more aware of thinking as an ongoing redatiprocess. These techniques
attempt to alter the ordinary meanings of languagarious ways so that the literal
meanings of words become disrupted, allowing irtiligis to experience thoughts as

thoughts, feelings as feelings, memories as mes)ai® physical sensations as physical



sensations, none of which are inherently harmfaly@$ et al., 1999). These techniques
are comparable to mindfulness meditation practiss;h emphasize nonjudgmental
attention to one’s present-moment experiencingsélechnigues seek to change the
contextof thinking, in order to promote a metacognitivétsto the acceptance of all
thoughts as being appraisedus thoughts that do not need to be believed or censtl
personally relevant to the individual (e.g., Bacli&yes, 2002; Kabat-Zinn, 1990;
Teasdale et al., 2002).

In the aforementioned example of the mother witlDQ@o experiences
recurrent doubts that she may sexually abuse Faartison, an Acceptance and
Commitment Therapy treatment approach may focusetping the mother become more
willing to accept these negative thoughts, whiletcaiing to act in valued ways (e.g.,
bathing her son in a loving manner). To increagenilingness to experience these
obsessive thoughts, the mother may be instructedrtmally repeat the word “molest”
over and over again until she experiences the wasljdst a meaningless sound, or
verbalize the thoughts in the voice of a cartocaratter. The goal of these exercises is
for the anxiety-provoking thought to be experienoed more detached context so that it
need not be feared and actively resisted.

Cognitive defusion techniques make up a core eleofecceptance and
Commitment Therapy. They are frequently used thmougtherapy to help clients caught
up in the content of their own cognitive activiimit their negative interpretations of
their thoughts. A goal of this process is for dgeto become accepting of their thoughts
beingjust thoughts and feelings beingst feelings, as opposed to being valid indicators

of reality. These techniques emphasize the awasasfabeprocessrather than the



content of thinking and feeling (Hayes et al., 1999). Hezeptance and Commitment
Therapy approach views an individual’'s interactiwith their thoughts (i.e.,
metacognition), rather than the occurrence or manuence of negative thoughts, as
being of primary importance in whether dysfunctwailt occur. Mindfulness meditation,
paradox, and metaphor are some examples of cogmiéfusion techniques, in that they
all promote a shift in language towards noticing timgoing process of thinking rather
than focusing on thought content. There are mae tiventy-five different cognitive
defusion techniques used in Acceptance and Commitirteerapy, with new techniques
continuously being developed (Luoma & Hayes, 20B®)wever, to date there are few
studies which have directly tested the theoreasaumptions of Acceptance and
Commitment Therapy in regards to the effectivermésognitive defusion techniques in
increasing the awareness of the process of thinking

There is recent preliminary evidence to suggestttieeffectiveness of
Acceptance and Commitment Therapy interventions Ineaynediated by changes in
metacognitive processes, specifically, how indigidlcome to appraise their thoughts as
being less believable. Bach and Hayes (2002) exadrtime impact of a brief version of
Acceptance and Commitment Therapy in preventingehespitalization of psychiatric
inpatients experiencing auditory hallucinationglelusions. Patients were randomly
assigned to either three hours of an Acceptanc&antmitment Therapy intervention
which included the implementation of cognitive daéun techniques, or treatment as
usual. Results showed that patients receiving Aacee and Commitment Therapy were
half as likely as those receiving only treatmentisisal to be rehospitalized during a four

month follow-up period. Interestingly, those redeg/Acceptance and Commitment

10



Therapy werenorelikely to report hallucinations and delusions@tdw-up than

patients receiving treatment as usual; howeveahg Acceptance and Commitment
Therapy, patients wetesslikely to believe the content of their hallucirats and
delusions when they occurred, indicating a chandkair metacognitive beliefs. Bach
and Hayes suggest that an acceptance of unpldasaights and a decrease in the belief
in the content of thoughts may be more importaath tteductions in the frequency of
negative thoughts. These results have since beéoated (Gaudiano & Herbert, 20064,
2006b), with the Acceptance and Commitment Thegapyp again demonstrating
significantly decreased belief in hallucinationsngared to the control group at post-
intervention.

Studies indicate that a decrease in the believglofinegative thoughts has
therapeutic benefit. In a comparison of Acceptaarued Commitment Therapy versus
cognitive therapy in the treatment of major depxesdisorder, Zettle and Hayes (1986)
assigned 18 depressed women to receive eitherssibes of Acceptance and
Commitment Therapy or 12 sessions of cognitiveapyerBoth treatment groups were
found to have significantly improved at 2-monthdal-up. However, participants in the
Acceptance and Commitment Therapy treatment graene vated by an independent
evaluator, blind to treatment condition, as siguaifitly less depressed than those
receiving cognitive therapy. Interestingly, wherbath groups reported similar
reductions in the frequency of depressive autontatioghts (with a reduction in
depressive thinking being a goal of CBT but notéatance and Commitment Therapy),
individuals receiving Acceptance and Commitmentrajpg reported significantly greater

reductions in the belief in depressive automatiuthts than did individuals receiving

11



cognitive therapy. In a recent re-analysis of trésta (Hayes, Luoma, Bond, Masuda, &
Lillis, 2006), patients’ week 6 ratings of theirlie¢in their depressive automatic
thoughts differed significantly between treatmemaugs F (1, 16) = 8.61p = .01,
Acceptance and Commitment Therdgy= 49.00,SD= 10.95, Cognitive Theragyl =
92.25,SD= 34.77,d = 1.68). These ratings were then assessed forrtieias a mediator
of outcomes on the post-treatment Beck Depressioentory scores (Beck et al., 1961),
which revealed a significant difference in treatingucome F (1, 16) = 4.61p < .05;
Acceptance and Commitment Therdgdy= 4.83,SD= 5.19 versus Cognitive Therapy
=19.42,SD=16.01,d = 1.23).

In the Acceptance and Commitment Therapy treatiiterature, empirical
evidence suggests that reductions in the belietabil negative thoughts and symptoms
occur as a result of both brief and full intervens (Bach & Hayes, 2002; Gaudiano &
Herbert, 2006a, 2006b; Zettle & Hayes, 1986). Hoaveuntil recently there has not been
any examination of specific cognitive defusion taglies administered independently of
the Acceptance and Commitment Therapy treatmerikigg@c One cognitive defusion
technique that is commonly used in Acceptance amdr@itment Therapy is the verbal
repetition of a word or thought (Hayes et al., 199%is technique has a long
psychological history, beginning with Tichener (69who first described how the rapid
repetition of a word or phrase can temporarily prévaccess to its meaning. He
suggested that with repetition, “the word soon lb@e® meaningless; the direction of
attention has given a sort of hypnotic narrownessonsciousness, the associative

context of the word is cut off, and the bare peticepremains” (p. 425).
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The loss of meaning following the rapid repetitafra word has been studied in
cognitive psychology under the labelse#mantic satiationThe semantic satiation
hypothesis refers to the proposition that prolonggxtition of a word will lead to the
subjective experience of loss of meaning of thatdivblumerous investigations have
been conducted to test the validity of this hypsth@sing different methodologies.
Although a number of studies have supported thes@msatiation hypothesis (Balota &
Black, 1997; Kanungo & Lambert, 1963; Lewis & E|IZ00; Lindquist, Barrett, Bliss-
Moreau, & Russell, 2006; Pilotti, Antrobus, & Duff997; Pynte, 1991; Smith, 1984;
Smith & Klein, 1990), other studies have failedstgpport it (Cohene, Smith, & Klein,
1978; Esposito & Pelton, 1969, 1971; Frenck-Mediesson, & Pynte, 1997; Neely,
1977). However, it has been suggested that cadaks used to detect semantic satiation
may not be adequate to do so. For example, Batmta&Caumbley (1984) argued that the
lexical decision task used by Cohene et al. (18r8)Neely (1977) is inappropriate
because the task can be completed without accets&ragtual meaning of the word.

On the other hand, studies using the category mieshipedecision task (CMDT)
have reliably detected semantic satiation effdatsv(s & Ellis, 2000; Lindquist et al.,
2006; Pilotti et al., 1997; Pynte, 1991; Smith, 498mith & Klein, 1990; although see
Frenck-Mestre et al., 1997). In this task, a catggame (e.g., animal) is verbally
repeated either a few or many times, after whiehpitrticipant makes a rapid decision as
to whether a target word (e.g., dog) is a membénetategory. Semantic satiation is
said to be evidenced by an increase in respongeftimmember target words when
preceded by verbal repetition of the category naramy times, but no increase in

response time for nonmember target words when gegcby verbal repetition of the
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category. For example, in Smith’s (1984) studyeshantic satiation, participants
repeated the name of a category (étgit) either 3 or 30 times, after which they had to
decide whether a target word (eapple was a member of the category. Smith found
that decision time increased with repetitions wtientarget word was a member of the
repeated category (e.§ruit-apple), whereas no increase was found for nonmember
target words (e.gfruit-car). This suggests that rapid verbal repetition wfoad
decreases the availability of semantic informatelated to that word, causing a
temporary weakening of the links to the word’s asstove network of meaning.

In a similar methodology, participants make a rajedision as to the relatedness
of a word pair following the verbal repetition ofverd (Balota & Black, 1997; Black,
2001). For example, verbal repetition of the waddg” is followed by a decision as to
whether “dog-cat” is a related or unrelated worat.pareduction in the ability to make a
rapid correct judgment on related word pair trialsonsidered evidence that semantic
satiation has occurred.

Balota and Black (1997; Experiment 1 and 2) hadhgewu and older participants
(mean age, approximately 20 and 70 years, resghgtirepeat a target word (e.dqg)
either 2, 12, or 22 times, after which they magedaecisions about whether two
visually presented words were semantically reléegl.,dog-ca) or unrelated (e.gdog-
chair). Semantic satiation was defined as a reductidheotlifference in mean response
latency and accuracy between responses to relatedraelated word pairs. Results
found evidence of semantic satiation in younget not older, participants. The lack of
satiation effects in the older adults is consisteth other work supporting age-related

changes in satiation-type effects (e.g., McDowdibf, 1992; Warren & Warren,
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1966). It is suggested that the age-differenceltsefom a decreased activation of lexical
and semantic representations from the orthogrgptiern with age (Balota & Duchek,
1988), which would produce a decrease in semaatiat®n effects (Balota & Black,
1997). Interestingly, Balota and Black also fouhattif a word is repeated that is
unrelatedto the word pair presented, no semantic satiatomois, which suggests that a
generalized fatigue or decreased attentional asstis not responsible for the satiation
effects found in younger adults (Experiment 4).d8hsn the results from the four
experiments, Balota and Black concluded that semaatiation is a semantic
phenomenon arising from the decreased access todgaring of the repeated word.
Other investigations using the relatedness decisiskhave supported the semantic
satiation hypothesis, at least in young adults¢Bl2001).

Recently, Lindquist et al. (2006) used a categoeyniership decision paradigm
to examine whether individuals would have moreiclifty identifying emotion in others
following the semantic satiation of relevant emotwords. Participants repeated an
emotion category word (e.g., “fear”) out loud eitBeor 30 times, following which they
were presented with a picture of a facial behav{euy., a face depicting fear) and asked
to judge whether or not the facial behaviour maticte word they had previously
repeated. Lindquist et al. found that participamse slower to categorize faces depicting
various emotions after the same emotion word wasated 30 times. The authors
interpreted these results as evidence that integfevith the accessibility of emotion
category words results in slowed emotional peroaptnd provided initial support for

their hypothesis that the perception of emotian isart driven by language.
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Masuda, Hayes, Sackett, and Twohig (2004) exantimednpact of the rapid
verbal repetition of a self-relevant negative thaig reducing the believability and
discomfort associated with that thought. Using léeraating treatments design (Barlow
& Hayes, 1979), 8 female undergraduate studentsrgead two self-relevant negative
thoughts (e.g., “l am too fat”), each of which thregtated as one word (e.g., “fat”).
Participants then rated the degree of discomfonedkas the believability of each
thought, after which they received a rationale iastructions for the use of various
interventions (verbal repetition, distraction, ahdught control) and then completed 30
seconds of each intervention. Following each irgetion, participants re-rated the
degree of discomfort and belief in the thought. Misset al. found that the verbal
repetition plus cognitive defusion rationale comditresulted in significantly greater
reductions in both discomfort and believabilityntether of the comparison approaches.

Masuda et al. (unpublished manuscript) followedhgir preliminary
investigation of verbal repetition with two expednts designed to measure the amount
of change in the believability and discomfort asst@d with self-relevant negative
thoughts following various durations of the verkegetition technique. In Experiment 1,
75 undergraduate students rated the degree ofndisdoand belief in a self-relevant
negative thought, after which they were randombigaeed to receive a cognitive
defusion rationale only, a rationale plus 3 secafdserbal repetition of their thought, or
a rationale plus 20 seconds of verbal repetitie@suRs indicated that the rationale-only
condition reduced distress significantly less thath the 3 second and the 20 second
verbal repetition conditions, with no differencetveeen the latter two conditions. For

believability ratings, the rationale-only conditiceduced believability significantly less
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than both the 3 second and the 20 second verbatitiep conditions, and the 20 second
condition reduced believability by a significanggeater amount than the 3 second
condition. Experiment 2 repeated the design fropdexnent 1, but included verbal
repetition conditions of 1, 10, and 30 seconds.dexpent 2 results were such that the 10
second and 30 second conditions were associatbdyvaater reductions in distress and
believability than were the 1 second and ratiomail- conditions, with no significant
differences between the 10 and 30 second conditions

Overall, the work of Masuda, Hayes, and colleaguggests that the cognitive
defusion technique of rapid verbal repetition df-selevant negative thoughts, along
with a cognitive defusion rationale, is an effeettechnique for reducing the
believability and discomfort associated with thésmughts, at least in the immediate
short-term. A question left unanswered, howevenhat mechanism(s) is/are actually
responsible for the observed reductions in disconafod believability following verbal
repetition. Hayes et al. (1999) suggest that thbaleepetition of thoughts cause these
thoughts to temporarily lose their meaning andibeved differently; in particular, the
thoughts become seenjastthoughts or noise, and are experienced apart fin@imn t
normal literal functions and meaning. However, Misset al. (2004; unpublished
manuscript) did not explicitly test for a reductionrmeaning in either of their studies,
and it is not known whether changes in meaningidraetually occurred or whether a
loss of meaning mediated the decrease in beligtsaiid/or discomfort for the verbal
repetition condition.

It is also not known whether the results obtaingdlasuda et al. (2004,

unpublished manuscript) following verbal repetiteme different from what might occur
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following imaginal exposure of the thought for ajuevalent duration of time. Repeated
exposure to any stimulus produces habituation, kvisigenerally conceptualized as a
reduction in the responsiveness of the neural tstres involved in processing incoming
information (e.g., Sokolov, 1991). Habituation alofor repetitive extraneous
information to be filtered out in order to decre#ise allocation of resources to redundant
information (Cowan, 1988). Although there is soroatooversy over the mechanism(s)
underlying why exposure is an effective treatmentahxiety-related problems, one view
is that a requirement for successful exposureashhbituation to the anxious thoughts
occurs during each exposure session. This is thdagiromote an overall reduction in
the exaggerated responses and disconfirmatioreaftpectancy of an aversive outcome,
leading to the extinction of anxious responding éaecent review of the processes that
may be involved in exposure therapy, see Craskey&tkbwski, 2006). As such, it is
possible that the results obtained by Masuda, Hayekcolleagues are attributable to a
habituation to the negative thoughts, rather theedaction in the meaningfulness of the
thoughts (i.e., semantic satiation). There is sogsearch to suggest that, at least in
individuals with OCD, habituation through exposaral response prevention can change
unrealistic beliefs without any direct cognitiveroetacognitive intervention (Ito, De
Araujo, Hemsley, & Marks, 1995; Whittal, Thordars@&nMcLean, 2005). However, in
general, the impact of exposure therapy on chargghigfs is not well known.
Overview

The present study was a preliminary investigatibtne effects of verbal
repetition in reducing the believability, distreaad meaningfulness of contamination-

related thoughts in an analogue sample of indivglteporting high levels of OCD
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symptoms. This is an exploratory study that tegtbdther the verbal repetition
technique that has been recently found to redues&dhievability and discomfort
associated with self-relevant negative thoughtsase effective than brief imaginal
exposure in the reappraisal of contamination-rditteughts. Participants identified
three contamination-related thoughts, after whingytcompleted the CMDT as a test of
whether semantic satiation occurs following veregletition and/or imaginal exposure.
They then completed ratings of the believabilitgiiéss, and meaningfulness associated
with each identified contamination-related thoudtdr each of the three identified
thoughts, participants then completed a 30-secenidgof either verbal repetition,
imaginal exposure, or no intervention, and re-rdtedthought on the above dimensions.
Finally, all participants returned to the laborgtone week later to assess for the
temporal stability of any changes in the appraisétbeir contamination-related
thoughts.
Research Questions

The purpose of the present study is fourfold: ¢linvestigate whether verbal
repetition immediately reduces the believabilitigtiess, and meaningfulness associated
with contamination-related thoughts to a greatéemxthan does imaginal exposure or no
intervention; (2) to determine if verbal repetitiand/or imaginal exposure is associated
with stable reductions in the believability, disseand meaningfulness associated with
the identified thoughts, as seen in the one-wekdweup; (3) to determine if verbal
repetition and/or imaginal exposure produces seimaatiation effects, as assessed by

the CMDT; and (4) to examine if any observed sernaattiation effects are associated
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with the reduction of belief, distress, and meahilngss appraisals of the contamination-
related thoughts.

Changes in the believability, distress, and meduaingss of contamination-
related thoughts were assessed via 100-mm visaldgure scale ratings at four points: i)
at baseline, prior to completing the CMDT (pre-CMDIl) immediately following the
CMDT and prior to randomly receiving either verbgpetition, imaginal exposure, or no
intervention (pre-intervention); iii) immediatelglfowing the intervention (post-
intervention); and iv) at one-week follow-up (foNeup). Semantic satiation was assessed
through a comparison of mean median response (IREs) in the CMDT. Correlations
between semantic satiation effects and visual goalscale appraisal ratings of belief,
distress, and meaningfulness at post-interventiohfallow-up following verbal
repetition and imaginal exposure were also assessed
Hypotheses

It was hypothesized that verbal repetition woulddurce significantly greater
reductions in the believability, distress, and miegiulness associated with the identified
contamination-related thoughts than would imagexglosure and no intervention, and
that this would be observed both at post-inteneenéind at one week follow-up. It was
also hypothesized that semantic satiation effectdavbe found in the CMDT following
verbal repetition, as has been found in previounsasgic satiation experiments (e.g.,
Smith, 1984), but not following imaginal exposufée magnitude of the semantic
satiation effect was expected to correlate negigtiveéh the appraisal ratings at both
post-intervention and follow-up (i.e., higher seti@satiation scores would be

associated with lower belief, distress, and medualngss ratings).
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Method
Participants

The sample consisted of 93 undergraduate studgatw@gmen, 11 men) with a
mean age of 19.39 yeaiS[§= 1.76). Participants were a subset of individfias a
large pool of individuals enrolled in an introdugt@sychology course at the University
of Waterloo. All individuals had completed a larggmber of psychological measures as
part of the course, including tiRadua Inventory-Washington State University Remisio
(PI-WSUR; Burns, Keortge, Formea, & SternbergeB86)&nd thénterpretations of
Intrusions InventoryObsessive-Compulsive Cognitions Working Group (Y2G),
2001. For details of all measures, see below]idfaants received course credit in
exchange for participation in this study.

Inclusion criteria for the present study was a F3\R contamination obsessions
and washing compulsiorfRI-WSUR COWC) subscale score that was no lessttie
mean subscale score of a clinical sample of indasl diagnosed with OCD [M = 13.9,
SD = 8.0 (possible range is 0-40); as reportedumB et al., 1996]. This was to ensure
that participants were individuals who report bedinggurbed by contamination-related
thoughts at a clinically significant level.

Measures

PI-WSUR The PI-WSUR is a 39-item self-report measurelsfessions and
compulsions. It is a revised version of P&dua InventoryPl; Sanavio, 1988); this
revision was undertaken in order to reduce tharmald’l's overlap with worry. Each
item is rated on a 5-point (0-4) scale, accordmthe degree of disturbance caused by

the thought or the behaviour. The PI-WSUR congiftare subscales: (1gontamination
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obsessions and washing compulsi@t® items, e.g.,Ifind it difficult to touch garbage
or dirty things); (2) dressing/grooming compulsiof3 items, e.g.,I“feel obliged to
follow a particular order in dressing, undressirand washing myséJf (3) checking
compulsiong10 items, e.g.,I"tend to keep on checking things more often than
necessarl); (4) obsessional thoughts of harm to self/oth@#ems, e.g.,When | hear
about a disaster, | think it is somehow my fgulind (5)obsessional impulses to harm
self/otherq9 items, e.g.,I"sometimes have an impulse to hurt defenselek@hior
animals). The factor structure of the PI-WSUR has beeppsuted, and the alpha
coefficients of the different subscales have beemd to be quite high (Burns et al.,
1996).

Interpretations of Intrusions Invento($ee Footnote) he Interpretations of
Intrusions Inventory is a 31-item self-report measuhich assesses three categories of
interpretations of intrusive thoughts (i.e., metautve beliefs), including the
importanceof thoughts (10 items, e.g.THe more I think about these things, the greater
the risk they will come trig the perceivedesponsibilityfor having these thoughts (10
items, e.qg., If I ignore this thought, | could be responsible $erious harrt), and
control of the thoughts (11 items, e.gl,should be able to rid my mind of this thought
Respondents are first asked to identify two exampfentrusive thoughts that they have
experienced, and interpretations of these intruigaghts are made by rating each of the
31 items on a scale of beliefs ranging fron @id not believe this idea at &lto 100 (
was completely convinced this idea was Yrde Interpretations of Intrusions Inventory

has been shown to have good reliability and corergrgalidity and is able to distinguish
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individuals with OCD from individuals with other @ety disorders and controls
(OCCWG, 2001).

Positive and Negative Affect Sched#&NAS; Watson, Clark, & Tellegen,
1988). The PANAS is a 20-item self-report meastitevo broad mood states, termed
positive affect (10 items) and negative affectif@hs). Positive affect reflects positive
feelings and emotions such as interest, excitenaetdetermination. Negative affect
reflects negative feelings and emotions such as ifeigability, and shame. Items are
rated on a 5-point scale, \tefy slightly or not at ajlto 5 extremely. By changing the
time frame of the questioning, the PANAS can baelaseeither a trait (i.e., how you feel
generally) or state (i.e., how you feel at a patic moment) measure. Positive affect and
negative affect have been shown to be distinctireedsions which are not generally
correlated (Watson et al., 1988). Good internaltastiretest reliability have been shown
in nonclinical samples, and adequate constructiitalhas also been demonstrated
(Watson et al., 1988).
Procedure

Upon arrival to the laboratory and after givingarthed consent to participate in
the study, participants were randomly assignedhtoadd three intervention groups: i)
verbal repetition, ii) imaginal exposure, or ii) mtervention. Each participant began the
study by completing the PANAS, with instructiongébe each item using the promy “
the extent you feel this way right ipw order to assess their present mood state.
Participants were then given a list of nine contation-related words (e.glisease,
germs, uringsee Appendix A) and asked to rank, in orderthinee words that are most

distressing to them. They also were instructedritewdown, in one brief sentence, a
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distressing thought they experience involving ttentified word, for each of their three
identified words. Participants were then giversadif nine “automobile-related” words
(e.g.,mazda, ford, dodgesee Appendix B) and asked to rank, in order, theetivords
that are most familiar to them. All participantethcompleted three visual analogue scale
appraisal ratings (pre-CMDT ratings) for each @itlidentified contamination-related
thoughts: (1Belief “How believable is the thouglit®® = not at all believable; 100 =
very believable), (2Distress “How distressed are you by the though(@= not at all
distressed; 100 = very distressed), and8aningfulness‘How meaningful is the
thought? (0 = not at all meaningful; 100 = very meaningfulhey were also asked to
complete appraisal ratings for a general thougky #xperience related to the word
“contamination” (Appendix C). All visual analogueade ratings were made via paper
and pencil measures and they were hand-scorecelBxiperimenter by measuring the
exact point on the 100-mm scale where the linedvagn by the participant to indicate
their rating.

At this time, participants were seated at the caepand given instructions for
the CMDT. The CMDT used in the present study islainto the procedures laid out by
Smith (1984, Experiment 1). In Smith’s study, pap@ants were shown 40 different
category names, with each name followed by a tavged that was either a member or
nonmember of that category. Participants were redubd make rapid member/non-
member decisions for each target word. The praashktused 44 items, which included
38 items developed by Smith and 6 items we devel¢pppendix D). Two category-
target pairs from Smith’s study were excluded bsedhey contained words which could

be considered aversive by participants (DISEASE@ANCER). In addition, the
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present task included 36 trials of the same aversategory word
(“CONTAMINATION?”) with different member targets (#hthree contamination-related
words previously identified by the participant;.eexcremerntand nonmember target
words (the three automobile-related words previpigdntified by the participant; e.g.,
toyotg. The task also included 36 trials of the samdrakoategory word
(“AUTOMOBILE”") with different member target wordshe three automobile-related
words previously identified by the participant;.etgyotd and nonmember target words
(the three contamination-related words previouggntified by the participant; e.qg.,
excrement
CMDT Design

For the present CMDT, category names were presémigopercase letters, and
target words were presented in lowercase lettetseatenter of a 17-inch VGA color
monitor. Participants completed 116 experimentaldyincluding trials of each of six
types of category-target word pairs, or trial tyd@3 neutral category — member target
(e.g., TOOL — hammen = 22), (2) neutral category — nonmember target (8IRD —
doll; n = 22), (3) “contamination” category — member tarngeg., CONTAMINATION —
virus; n = 18), (4) “contamination” category — nonmembegéa (e.g.,
CONTAMINATION - toyota;n = 18), (5) “automobile” category — member tar@geg.,
AUTOMOBILE - toyota;n = 18), and (6) “automobile” category — nonmemiaegét
(e.g., AUTOMOBILE - virusn = 18). Trials were presented in two separate lslock
Participants completed a block of the 44 neutri@gary — member/nonmember targets,

followed by a second block of 72 trials of “contaieion” category —
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member/nonmember targets and “automobile” categangmber/nonmember targets,
with the order of blocks of trials counterbalanced.

For the present task, participants assigned prskyjida the verbal repetition
intervention engaged in verbal repetition of eaategory word, whereas participants
assigned to the imaginal exposure intervention \asked to imagine a picture of each
category word during each trial presentation. Eigdnts in the no intervention condition
were randomly assigned to complete the CMDT acogrth either verbal repetition
instructions K = 15) or imaginal exposure instructioms< 15).

On half of the trials all participants completetiang” trial (30 repetitions of the
category word or an equivalent duration of imagmgdosure of the category word); on
the other half of the trials, participants engamed “short” trial (3 repetitions of the
category word or an equivalent duration of imagerosure). Prior to the
administration of the experimental trials, 10 pi@trials of similar neutral category —
member/nonmember targets were provided to illustifa task requirements and to
familiarize the participant with the displays.

CMDT Procedure

The following sequence of events occurred fohddal: (1) a fixation point
appeared in the center of the screen, signalingdhtcipant to press the space bar to
start the trial; (2) the category name first appdan two locations at the centre of the
screen for 1000 msec. After this time, the verbgktition participants saw the word
displayed either 3 or 30 times for 500 msec, wifD@-msec interval between exposures.
Verbal repetition participants were instructeddag ghe word out loud each presentation.

Imaginal exposure participants saw the word preskfitst for 1000 msec, after which
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the word turned into a symbol of equivalent lengthy., from “TOOL” to “%%%%"5,
which was displayed either 3 or 30 times for 50@onsvith a 200-msec interval between
exposures, and served as a prompt to continue mnggihe word; (3) an auditory signal
alerted participants to the end of the interval;g4ixation point appeared for 1000 msec
to serve as a warning signal for the target wdsjia(target word appeared in the middle
of the screen; (6) participants signaled, as quiekid as accurately as possible, whether
the target word was a member or nonmember of ttegyosy name. Half of the
participants signaled “member” with their left indiinger (“a” key) and “nonmember”
with the right index finger (“I" key), whereas to¢her half used the reverse mapping. If
no response was made within 3000 msec, the triah@atically ended; and (7) the
fixation point returned, prompting participantspiess the space bar in order to start the
next trial.

During the CMDT, no feedback was given as to wheplagticipants correctly
responded on each trial. Participants were instditi make each decision as quickly
and as accurately as possible, and were toldhkagxtperimenter would be monitoring
them behind the one-way mirror, in order to ensompliance with the task.

Upon completion of the CMDT, each participant rateeir perceived ability to
carry out the intervention (verbal repetition omigmal exposure) during the task, from 0
= not at all able, to 100 = very able (Appendix tB)check for any potential differences
between the two CMDT groups in terms of their &pild use their intervention during
the task. All participants again completed visualague scale Belief, Distress, and

Meaningfulness appraisal ratings (pre-interventatimgs) for each of their three

! This change from the category word to the symbas imtended to prevent imaginal exposure parti¢gpan
from merely repeating the category word silentlyilg the time period, and to prompt them to corginu
imagining a scene involving the word.
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identified contamination-related thoughts and tigeineral “contamination” thought.
Participants then received their randomly assigntatvention of verbal repetitiom &
33), imaginal exposuren (= 30), or no interventiom(= 30), each of which are described
below.

Verbal repetition Participants viewed a 5-minute, 30 second vigestacognitive
defusion rationale, adapted from Masuda et al.420fior to engaging in the verbal
repetition technique. This rationale highlights #uvantages of literal language and
thought, as well as the problem of language andghbin creating anxious thinking. It
also includes a demonstration of verbal repetitwmgreby the actor is asked to repeat
the word “milk” out loud as fast as possible fors#ronds to demonstrate how its
context changes and its meaning disappears witretredition of the word (Appendix F).

Imaginal exposureParticipants viewed a 4-minute, 15 second vigesda
habituation rationale, adapted from Baer (2000)sndlar in format to the verbal
repetition rationale, prior to engaging in the inmad) exposure technique. This rationale
explains how imaginal exposure to anxious thougatshelp with the process of
habituation, or getting used to anxious thoughighsy do not seem so distressing. It
includes a demonstration of imaginal exposure, elwethe actor is asked to imagine in
detail an anxious event (a scary-looking dog baykither) for 30 seconds, to
demonstrate how the scene becomes less distresssige continues to concentrate on it
(Appendix G).

No intervention The no intervention control group sat quietly #operiod of three

minutes, receiving no instructions.
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Following the videotaped rationale, and immediafeigr to the actual
completion of the 30-second intervention, verbpktiion and imaginal exposure
participants rated how credible they perceivedrtimervention rationale (0 = not at all
credible; 100 = very credible, see Appendix H).h&repetition participants were then
given instructions to repeat the first of theirgidentified words out loud, as fast as
possible, for 30 seconds, following which they cdetgd visual analogue scale Belief,
Distress, and Meaningfulness ratings for the aasedicontamination-related thought
(post-intervention ratings). They then completerbakrepetition for their remaining two
words, completing visual analogue scale ratingsr afach use of the technique. Imaginal
exposure participants were asked to imagine a Sogobving the first of their three
identified contamination-related thoughts and tocamtrate on it in detail for a period of
30 seconds, following which they completed visualague scale Belief, Distress, and
Meaningfulness ratings for that thought. They tbempleted 30 seconds of imaginal
exposure for their remaining two thoughts, compketiatings after each period of
imaginal exposure. The no intervention group comeplerisual analogue scale ratings for
each of their three identified thoughts immediateljowing the three-minute relaxation
period.

Finally, all participants completed the Interpretas of Intrusions Inventory,
after which they were notified that the experimeas over for the day. Participants were
asked to return to the laboratory one week lateaforief follow-up involving the
completion of some questionnaires.

One-Week Follow-Up Procedure

29



Upon their return to the laboratory one week laémparticipants completed the
PANAS, with instructions to rate each item using gnompt to the extent you feel this
way right now, in order to assess their present mood stateéicRents then completed
visual analogue scale Belief, Distress, and Medualngss ratings for each of their three
contamination-related thoughts and the generalt&uimation” thought (follow-up
ratings), followed by completion of the Interpréat of Intrusions Inventory and PI-
WSUR. Participants in the verbal repetition andgmal exposure conditions were also
asked to indicate whether or not they used thé&srwention at all during the week, and if
so, they rated the extent to which they used iinduthe week, from 0 = not at all, to 100
= all the time (Appendix I). Participants were thestructed that the experiment was
over and were debriefed and thanked for their gagtion.

Results
Participant Characteristics

Table 1 displays the gender distribution and tleeigmeans and standard
deviations for age, PANAS scores, visual analoga¢éesatings of the credibility of the
assigned intervention, and amount of interventi@tice. Ninety-three participants
(verbal repetitiom = 33; imaginal exposume= 30; no interventiom = 30) attended the
first session and 88 participants (verbal repetitic= 30; imaginal exposume= 30; no
interventionn = 28) returned to complete the questionnaire pgeka one-week follow-
up.

There was an equal distribution of men and womezaith experimental grouy.
(2) =1.79p = .41. There was a trend towards a significantdifjerence between

groupsF (2, 90) = 2.78p = .068,MSE= 2.97, with verbal repetition participants being,
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on average, one year younger than no intervenaoticgpants. There were no significant
differences in positive or negative affect betwgesups at either the first session or the
follow-up session (alfFs< 1.19,ps> .31).
Preliminary Analyses

The belief, distress, and meaningfulness appreasialgs for each group at each
time point were examined for outliers. An appraisding was labeled an outlier if it had
azscore that was less than -3 or greater than 3wasdliscontinuous from the rest of
the distribution. No outliers were detected for fbikowing analyses, unless specified.

The no intervention participants were randomly@ssid to receive one of two
sets of CMDT instructions: verbal repetitian< 15) or imaginal exposure € 15)
instructions. A 4 (time; Pre-CMDT, Pre-interventi®ost-intervention, Follow-up) x 2
(group; No Intervention — Verbal Repetition, Nodntention — Imaginal Exposure)
repeated measures analysis of variance (ANOVA)agaslucted to determine if the
differing CMDT requirements had a significant impan the subsequent visual analogue
scale ratings. Two participants from the no intatian — imaginal exposure group did
not attend the follow-up session, and their dateevegcluded from the analyses. There
was a significant main effect of time for the mewyfulness ratings for identified
contamination-related thought #4.(3, 23)= 4.39,p < .05,MSE= 133.72, such that
there was a significant increase in ratings froex@MDT to pre-intervention. There
was, however, no significant group by time intei@ctF (3, 23)= .37,p = .78, MSE=
133.72. There was also a trend towards a maintedfaone for the distress ratings for
contamination-related thought #1.(3, 23)= 2.45,p = .09,MSE= 101.52, such that

there was a slight decrease in ratings from prernention to follow-up. There was,
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however, no significant group by time interactién(3, 23)= 1.11,p = .36,MSE=

101.52. There were no other significant differenicastings between no intervention —
verbal repetition and no intervention — imagingb@sure groups, and no differences in
change across time for either group (examinaticallaither main effectds < 1.60,ps

> .21; examination of interactions: &6 < 1.55,ps> .22). As no significant differences
were observed between the two groups, it sugdestsie differing CMDT requirements
did not differentially affect the participants, atiety were collapsed into one group (no
interventionn = 28) for the present analyses.

Tests of the Main Hypotheses

It was hypothesized that significantly greater i&hns in the belief, distress, and
meaningfulness associated with contamination-reltiteughts would occur immediately
following verbal repetition than immediately follavg imaginal exposure and no
intervention. In addition, it was hypothesized ttie significant differences in appraisal
ratings between verbal repetition and both imagexglosure and no intervention would
also be observed at one-week follow-up.

Follow-up appraisal ratings were unavailable f@ five participants who did not
attend the follow-up session. As such, their datddtnot be entered into the repeated
measures analyses and these participants werededdrom all subsequent analyses,
unless otherwise specified.

The verbal repetition rationale was rated as sicanittly more credibleM =
72.43,SD = 15.43) than the imaginal exposure rationdMe=[56.97,SD= 25.05;t (58) =
2.88,p < .01]. Seven verbal repetition participants (28)&nd 8 imaginal exposure

participants (26.7%) reported using their interi@ntluring the week. There were no
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significant differences in the amount each intetenwas used during the week by these
participants [verbal repetitiol] = 40.43,SD = 32.35 versus imaginal exposuké =
30.63,SD=20.96t (13) =.71p = .49].

Correlations between pre-CMDT (baseline) appraetahgs of belief, distress,
and meaningfulness for each of the three identdmatamination-related thoughts were
attained, to ensure that the three variables wdfieigntly independent constructs to
warrant separate analyses for each type of appraitsa correlation matrices for each of
the three identified contamination-related thougtnesdisplayed in Table 2. Overall,
there were only low to moderate correlations betwtee three types of appraisals (range
of rs: .23 to .57).

For each participant, the mean rating of belieftrdss, and meaningfulness was
created by averaging their appraisal ratings feirttinree contamination-related thoughts
at each time point. A series of 4 (time; Pre-CMPTe-intervention, Post-intervention,
Follow-up) x 3 (group; Verbal Repetition, Imagiratposure, No Intervention) repeated
measures ANOVAs were then conducted to examinelthege in the appraisals of
belief, distress, and meaningfulness associatddthit mean ratings of belief, distress,
and meaningfulness following verbal repetition, gimal exposure, and no intervention.
For the belief ratings, there was a main effedtrog, F (3, 83) = 11.27p < .001,MSE=
103.74, which was qualified by a significant timedvoup interactionk- (3, 83) = 3.01p
<.01,MSE= 103.74. For the distress ratings, there wagmetivas a main effect of time,
F (3, 83) = 7.73p < .001,MSE= 147.90, and a significant time by group intam@actF

(3, 83) = 3.58p < .01,MSE= 147.90. For the meaningfulness ratings, there ahere
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was a main effect of tim&; (3, 83) = 13.79p < .001,MSE= 125.30, and a significant
time by group interactiork; (3, 83) = 3.33p < .01,MSE= 125.30.

As each of the above time by group interactionsevegatistically significant, a
series of 4 (time; Pre-CMDT, Pre-intervention, Fiagérvention, Follow-up) x 3 (group;
Verbal Repetition, Imaginal Exposure, No Intervenjirepeated measures ANOVAs
were conducted to examine the change in the agsa$ belief, distress, and
meaningfulness associated wiachof the three identified contamination-related
thoughts. Tables 3-5 display the visual analogaéesappraisal ratings of belief, distress,
and meaningfulness for the three identified contatimn-related thoughts. The results
for contamination-related thought #1 are detaileldl; as the pattern of results for
contamination-related thoughts #2 and #3 were aml those found for thought #1,
they are detailed in Appendices J and K, respdgtive
Appraisals of Identified Contamination-Related Tloi#1(Table 3)

Belief RatinggFigure A): There were no differences between gsanpheir
belief ratings at either pre-CMDT or pre-interventi(all Fs < .12,ps> .73). There was
an overall main effect of timé&, (3, 83) = 8.45p < .001,MSE= 200.62, but no
significant time by group interactioR, (3, 83) = 1.09p = .37,MSE= 200.62. Despite no
significant interaction present, planned compasgseare conducted to examine the
change in ratings following verbal repetition anthginal exposure, in order to
determine if either intervention resulted in sigraht reductions in belief appraisals, at
either post-intervention or follow-up (Keppel, 199&or verbal repetition, planned
comparisons revealed a trend towards a significenéase in belief ratings from pre-

CMDT to pre-interventionk (1, 85) = 3.32p = .07,MSE= 102.69. There was also a
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significant decrease in belief ratings from presiaention to post-interventiof, (1, 85)
=8.37,p < .01,MSE= 209.13; from pre-CMDT to follow-ug; (1, 85) = 5.51p < .05,
MSE= 171.35; and from pre-intervention to follow-up(1, 85) = 16.71p < .001,MSE

= 144.82. For imaginal exposure, there was a sagmf increase in belief ratings from
pre-CMDT to pre-interventiork; (1, 85) = 5.03p < .05,MSE= 102.69. There was also a
significant decrease in belief ratings from presimention to follow-upF (1, 85) = 5.57,

p <.05MSE= 144.82, and a trend towards a decrease in bratiefys from post-
intervention to follow-upF (1, 85) = 3.67p = .06, MSE= 248.54.

Distress Ratingg§Figure B): There was a significant difference bedw groups in
their distress ratings at pre-CMDT, such that haselerbal repetition ratings were lower
than both imaginal exposuré,(1, 85) = 4.27p < .05,MSE= 554.52, and no
interventionF (1, 85) = 7.62p < .01,MSE= 554.52. There was also a trend for a
difference between groups at pre-intervention, shahverbal repetition ratings were
somewhat lower than no interventidn(1, 85) = 3.57p = .06,MSE= 651.85. There was
an overall main effect of timé&, (3, 83) = 7.71p < .001,MSE= 220.77, in the reduction
of distress, which was qualified by a significame by group interactiork (3, 83) =
3.48,p < .01,MSE= 220.77. Planned comparisons for verbal repetitevealed a trend
for an increase in distress ratings from pre-CMD pre-interventionk (1, 85) = 3.59p
= .06,MSE= 164.30. There was a significant decrease imedistratings from pre-
CMDT to post-interventionf: (1, 85) = 5.63p < .05,MSE= 233.62; from pre-
intervention to post-interventiof, (1, 85) = 20.11p < .001,MSE= 182.25; and from
pre-intervention to follow-upk (1, 85) = 8.77p < .01,MSE= 231.60. For imaginal

exposure, there was a significant decrease ingafiom pre-CMDT to follow-upk (1,
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85) = 12.90p = .001,MSE= 276.90; from pre-intervention to follow-up,(1, 85) =
12.10,p = .001,MSE= 231.60; and from post-intervention to follow-&p(1, 85) =
19.17,p < .001,MSE= 235.98. For no intervention, there was a trenchtds a decrease
in ratings from pre-intervention to follow-up, (1, 85) = 3.66p = .06,MSE= 231.60.

Meaningfulness Rating&igure C): There were no differences between gsonp
their meaningfulness ratings at either pre-CMD pr&-intervention (alFs < 1.57,ps>
.20). There was an overall main effect of tifag3, 83) = 8.57p < .001,MSE= 231.74,
which was qualified by a significant time by graageractionF (3, 83) = 2.27p < .05,
MSE= 231.74. Planned comparisons for verbal repetitavealed an increase in
meaningfulness ratings from pre-CMDT to pre-intetien, F (1, 85) = 7.70p < .01,
MSE= 166.13. There was a significant decrease in mgarness ratings from pre-
intervention to post-interventiof, (1, 85) = 16.75p < .001, MSE= 215.14; and from
pre-intervention to follow-upk (1, 85) = 8.62p < .01,MSE= 160.40. For imaginal
exposure, there was a significant decrease frormpeevention to follow-upF (1, 85) =
4.20,p < .05,MSE= 160.40; and from post-intervention to follow-&p(1, 85) = 4.20p
<.05,MSE= 226.57. For no intervention, there was a sigaift increase in
meaningfulness ratings from pre-CMDT to pre-inteien, F (1, 85) = 8.13p < .01,
MSE= 166.13.

Overall, the above results (and the results detaileAppendices J and K)
revealed that significant reductions in belieftidiss, and meaningfulness appraisals were
observed at post-intervention for only the verleglatition group. At one-week follow-

up, the significant reductions following verbal eéiion were, for the most patrt,

36



maintained. In addition, there were significantueitbns in belief and distress ratings,
from pre-CMDT to follow-up, for the imaginal expasugroup.
Between-Group Comparisons

To determine if there were significant differenbesween intervention groups in
their respective abilities to promote immediatengein appraisal ratings following the
intervention, a series of 2 (time; Pre-interventiBost-intervention) x 2 (group; Verbal
Repetition, Imaginal Exposure) repeated measure®WAs were conducted for the
belief, distress, and meaningfulness appraisaigatior contamination-related thought
#1. For the belief ratings, there was no main efétime,F (1, 58) = 2.80p = .10,MSE
= 286.23. There was, however, a trend towardsrafgignt time by group interactiofk,
(1, 58) = 3.33p = .07,MSE= 286.23, suggesting that verbal repetition wasemo
effective than imaginal exposure in immediatelyuadg the belief in the contamination-
related thought. For the distress and meaningfalregsngs, the main effects of times(
> 4.62,ps < .05), as well as the time by group interactiiss> 8.00ps < .01), were
significant, indicating that verbal repetition wagnificantly more effective than
imaginal exposure in reducing the distress and mgharnness associated with the
thought.

In addition, a series of 2 (time; Pre-CMDT, Follay} x 2 (group; Verbal
Repetition, Imaginal Exposure) repeated measure®WAs were conducted for the
appraisal ratings, to determine if there were $iggmt differences in the change in
ratings from baseline to one-week follow-up follogiverbal repetition and imaginal
exposure. For the belief ratings, there was a ttewdrds a main effect of timg, (1, 58)

= 3.50,p = .07,MSE= 190.20, but no time by group interactién(l, 58) = 1.65p = .20,
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MSE= 190.20, suggesting no differences between grougheir respective abilities to
reduce the belief in the contamination-related giuFor the distress ratings, there was
a main effect of timef (1, 58) = 9.51p < .01,MSE= 341.31, but no time by group
interactionF (1, 58) = 2.23p = .14,MSE= 341.31, and for the meaningfulness ratings,
neither the main effect of time nor the time bywgronteraction were significank$ <
A42,ps > .51). Thus, the two intervention groups diddiéer significantly in the
reappraisal of contamination-related thoughts dvieup.

To compare verbal repetition and no interventioseges of 2 (time; Pre-
intervention, Post-intervention) x 2 (group; VerBapetition, No Intervention) repeated
measures ANOVAs were conducted for the beliefrelést and meaningfulness ratings.
Each of the main effects of timEg > 10.21ps < .01), as well as each of the time by
group interactionsHs > 4.64 ps < .05) was significant. In addition, a serie® ¢fime;
Pre-CMDT, Follow-up) x 2 (group; Verbal Repetitidwo Intervention) repeated
measures ANOVAs were conducted for the appraisialgs to determine if there were
significant differences in the change in ratingsrirbaseline to one-week follow-up
following verbal repetition and no intervention.ribe belief ratings, there was a trend
towards a main effect of timg, (1, 56) = 3.11p = .08, MSE= 186.04, but no time by
group interactionk (1, 56) = 1.87p = .18, MSE= 186.04, suggesting no differences
between groups in their respective abilities taioedthe belief in the contamination-
related thought. For the distress ratings, therge avanain effect of timed; (1, 56) = 5.48,
p < .05,MSE= 168.89, but no time by group interactién(l, 56) = 0.01p = .91,MSE=
168.89. For the meaningfulness ratings, there wasain effect of timef- (1, 56) = .59,

p = .45MSE= 207.75, or time by group interactidn(1, 56) = .81p = .37, MSE=
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207.75. Thus, verbal repetition was not signifibantore effective than no intervention
in the reduction of appraisal ratings at follow-up.

To compare imaginal exposure and no interventiegrees of 2 (time; Pre-
intervention, Post-intervention) x 2 (group; Imagikxposure, No Intervention) repeated
measures ANOVAs were conducted for the beliefrest, and meaningfulness ratings.
None of the main effects of timEg < .49 ps > .48), or the time by group interactions
(Fs < 2.33ps > .12) were significant. In addition, a serie ¢fime; Pre-CMDT,
Follow-up) x 2 (group; Imaginal Exposure, No Intemtion) repeated measures
ANOVAs were conducted for the appraisal ratinggjeétermine if there were significant
differences in the change in ratings from basetinene-week follow-up following
imaginal exposure and no intervention. For thedbelhd meaningfulness ratings, none of
the main effects of time=6 < .33,ps > .56), or the time by group interactiofs € 1.94,
ps > .16) were significant. For the distress ratinigere was a significant main effect of
time, F (1, 56) = 10.38p < .01,MSE= 318.39, but no time by group interactién(1,

56) = 2.06p =.16,MSE= 318.39. Thus, imaginal exposure was not sigarfity more
effective than no intervention in the reductiorappraisal ratings at follow-up.

Overall, these results indicate that verbal rejoetitvas significantly more
effective than both imaginal exposure and no irgetion in the immediate reduction of
appraisals of contamination-related thoughts. mrest, imaginal exposure and no
intervention were equally ineffective in the immeggi reappraisal of the thought. A
comparison of the change in appraisal ratings foaseline to follow-up after verbal
repetition and imaginal exposure revealed no chaeg®een intervention groups in the

reduction of belief, distress, and meaningfulnes®gs. There were significant
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differences found between verbal repetition andhtervention at follow-up only in the
reduction of distress and meaningfulness in tho#ghtand there was a trend towards a
significant difference in the reduction of meaningess in thought #3 (see Appendices J
and K). Examination of the change in appraisahggifrom baseline and follow-up
revealed significant differences between imagixglosure and no intervention in the
reduction of belief in thought #3, and a trend toigaa significant difference in the
reduction of distress in thought #3 (see Appendix K

Appraisals of “Contamination” ThoughfTable 6)

In addition to completing visual analogue scalengst of the belief, distress, and
meaningfulness associated with the three identd@damination-related thoughts, all
participants completed appraisal ratings for a gdrieought they experienced related to
the word “contamination”. Ratings were made atehmme-points: immediately prior to
completion of the CMDT, immediately following congpion of the CMDT, and at one-
week follow-up.

A series of 3 (time; Pre-CMDT, Pre-Intervention)l&a-up) x 3 (group; Verbal
Repetition, Imaginal Exposure, No Intervention)eaated measures ANOVAs were
conducted to examine the change in the appraisaislief, distress, and meaningfulness
associated with the “contamination” thought follogiithe CMDT task (pre-intervention)
and at one-week follow-up (follow-up). One no ivemtion participant failed to
complete appraisal ratings at pre-CMDT and one in@@xposure participant did not

complete appraisal ratings at follow-up; as sulely twere not included in the analyses.
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Belief RatinggFigure J): One no intervention case was obsewddve recorded
an extremely low rating of belief associated with tcontamination” thought at pre-
CMDT. As such, she was eliminated from the analgsiselief ratings.

There was a significant difference between grongheir belief ratings at pre-
CMDT, such that baseline verbal repetition ratiofjbelief were lower than imaginal
exposure ratings; (1, 82) = 6.01p < .05,MSE= 372.30. There was an overall main
effect of timeF (2, 81) = 9.70p < .001,MSE= 113.21, but no time by group interaction,
F (2,81) = 1.43p=.23,MSE= 113.21. Planned comparisons for verbal repetitio
revealed a significant increase in belief ratings pre-CMDT to pre-interventiofk, (1,
82) = 9.69p < .01,MSE= 67.45; and a significant decrease in ratingsfpoe-
intervention to follow-upF (1, 82) = 8.22p < .01,MSE= 136.06. For imaginal
exposure, there was a significant decrease ingafiom pre-CMDT to follow-upk (1,
82) = 7.79p < .01,MSE= 136.12; and from pre-intervention to follow-up(1, 82) =
11.03,p = .001,MSE= 136.06.

Distress Rating¢Figure K): There was a significant difference betw groups in
their distress ratings at pre-CMDT, such that haselerbal repetition ratings of distress
were lower than imaginal exposure ratinggl, 83) = 4.81p < .05,MSE= 582.60.
There was an overall main effect of tinke(2, 82) = 7.55p = .001,MSE= 228.32, in the
reduction of distress, but no significant time bgup interactionF (2, 82) = 1.35p =
.26, MSE= 228.32. Planned comparisons for verbal repetitevealed a trend towards
an increase in ratings from pre-CMDT to pre-intatien, F (1, 83) = 3.62p = .06,MSE
=173.32, and a significant decrease in ratings fpoe-intervention to follow-ug (1,

83) =9.94p < .01,MSE= 208.95. For imaginal exposure, there was a foogimit
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decrease in ratings from pre-CMDT to follow-Up(1, 83) = 4.89p < .05,MSE=
302.68; and from pre-intervention to follow-up(1, 83) = 9.26p < .01,MSE= 208.95.
Meaningfulness Rating&igure L): There was a significant difference bedw
groups in their meaningfulness ratings at pre-CM&Xch that baseline verbal repetition
ratings were lower than imaginal exposure ratirgd,, 83) = 4.26p < .05,MSE=
609.46. There was an overall main effect of tif¢€2, 82) = 5.78p < .01,MSE=
200.21, in the reduction of meaningfulness, busigaificant time by group interaction,
F (2,82) =1.93p=.11,MSE= 200.21. Planned comparisons for verbal repetitio
revealed a trend towards an increase in ratings piee-CMDT to pre-interventior, (1,
83) = 3.44p=.07,MSE= 148.27. There was also a trend towards a dexiraatings
from pre-CMDT to follow-upF (1, 83) = 3.50p = .07,MSE= 249.53; and a significant
decrease in ratings from pre-intervention to folop F (1, 83) = 13.41p < .001,MSE=
202.84. For imaginal exposure, there was a trewdrids a decrease in ratings from pre-
CMDT to follow-up,F (1, 83) = 3.16p = .08, MSE = 249.53; and a significant decrease
in ratings from pre-intervention to follow-up, (1, 83) = 5.57p < .01,MSE= 202.84.
Overall, an examination of the change in appraest#hgs of the general
“contamination” thought revealed a trend for aldlipncrease in appraisals, from pre-
CMDT to pre-intervention, for the verbal repetitigroup. There was also a significant
reduction in appraisals, from pre-CMDT to follow;dpr only the imaginal exposure
group, and there was a significant reduction irraiggls, from pre-intervention to
follow-up, for both the verbal repetition and im@agii exposure groups.

Examination of Credibility Ratings
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To determine if the reductions in belief, distremsj] meaningfulness could be
accounted for by the higher credibility ratingstoé verbal repetition group, correlations
between credibility ratings and change in visualague scale appraisal ratings of belief,
meaningfulness and distress were examined. Fitereift changes in ratings were
calculated: i) pre-CMDT to post-intervention, ineggCMDT to follow-up, iii) pre-
intervention to post-intervention, iv) pre-interiem to follow-up, and v) post-
intervention to follow-up. There were no signifitaorrelations between credibility
ratings and change in appraisals for the verbatiépn group § = 30; allrs < .35,ps>
.05). For the imaginal exposure group=30), only 8 out of 45 correlations were
significant (Belief ratings for thought #1: imagirexposure credibility ratings were
significantly correlated with the reduction fromepntervention to post-intervention=
44,p < .05; from pre-CMDT to follow-upy; = .43,p < .05; and from pre-intervention to
follow-up, r = .45,p < .05. Distress ratings for thought #2: imagingl@sure credibility
ratings were significantly correlated with the retlon from pre-CMDT to post-
interventionr = .50,p < .01; from pre-intervention to post-interventiors, .50,p < .01;
from pre-CMDT to follow-upy = .49,p < .01; and from pre-intervention to follow-up,
= .56,p = .001. Meaningfulness ratings for thought #2:gmal exposure credibility
ratings were significantly correlated with the retlon from pre-intervention to post-
interventiony = .38,p < .05).

Examination of the above correlations revealedtiiatreductions in appraisals of
belief, distress, and meaningfulness at post-isteign and one-week follow-up were
not related to the verbal repetition participapistceived credibility of the cognitive

defusion rationale. In addition, the perceived ibiity of the habituation rationale was
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not consistently related to the changes in apdeaieathe imaginal exposure
participants.

As a further test of whether the immediate redundtimn appraisal ratings were
influenced by the differences in credibility ratsgetween verbal repetition and imaginal
exposure groups, a series of 2 (time; Pre-interoenPost-intervention) by 2 (group;
Verbal Repetition, Imaginal Exposure) repeated messANOVAsS were conducted,
with participants’ credibility ratings entered asavariate. Seven of the nine time by
group interactions remained statistically significafter controlling for participants’
credibility ratings Fs > 3.91ps < .05). However, no significant time by group
interactions were observed, after controlling fartgipants’ credibility ratings, for the
contamination-related thought #3 distress ratifg4,, 57) = 1.01p = .32, MSE=
256.73, or thought #3 meaningfulness ratifig€l, 57) = 2.60p = .11,MSE= 277.29.
Change in PI-WSUR scores

Change in PI-WSUR total score and subscale scovesihitial selection to
follow-up was also assessed, using a 2 (time;alnstlection, Follow-up) x 3 (group;
Verbal Repetition, Imaginal Exposure, No Intervenjirepeated measures ANOVA.
Means and standard deviations are displayed ineTablhere were no main effects or
interactions for the Total Score or the DGC, CCH3Tand OIHS subscales (&b <
.85,ps > .35). For the contamination subscale, theernveamain effect of timés (1, 85)
=.14,p=.71,MSE= 21.97; however, there was a trend towards afgignt time by
group interactionk (2, 85) = 2.78p < .07,MSE= 21.97. Planned comparisons revealed
no significant differences between groups at ing&ection; however, there was a

significant difference between verbal repetition o intervention scores at follow-up,
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(1, 85) =5.03p < .05,MSE= 57.21, with verbal repetition scores being digantly
lower than no intervention scores (Figure M).
Tests of CMDT Hypotheses

As stated above, in the CMDT paradigm, a semaatiat®on effect is defined as
a statistically significant increase in RT for meanidecisions following 30 repetitions,
when compared with 3 repetitions, as well as noiaant increase in RT for
nonmember decisions following 30 repetitions, whempared with 3 repetitions. It was
hypothesized that a statistically significant setitasatiation effect would be observed
for each of the three verbal repetition conditiGrexbal repetition — neutral items; verbal
repetition — repeated “automobile” items; verbgeattion — repeated “contamination”
items), but no semantic satiation effect would bsavved for the three imaginal
exposure conditions (imaginal exposure — neuteah®; imaginal exposure — repeated
“automobile” items; imaginal exposure — repeateghtamination” items).

Forty-eight participants completed the CMDT usiegbal repetition instructions
(verbal repetitiom = 33; no intervention — verbal repetitiarr 15) and 45 participants
completed the task using imaginal exposure insoost(imaginal exposume= 30; no
intervention — imaginal exposune= 15). Immediately following the task, participants
rated their ability to carry out the verbal repetitor imaginal exposure technique during
the CMDT. There were no differences in ability beén those assigned to complete the
task using verbal repetitioM(= 76.65,SD= 16.11) and those assigned to complete the
task using imaginal exposurl [= 71.38,SD= 21.18;t (91) = 1.36p = .18].

To analyze the data obtained from the CMDT, themraadian RTs for the

correct category membership decisions and the pea®@ntage of errors were obtained
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for each of the following four trial types: i) 3petitions or “short” imagining/member
target; ii) 3 repetitions or “short” imagining/noember target; iii) 30 repetitions or
“long” imagining/member target; and iv) 30 repetits or “long” imagining/nonmember
target. Separate two-way ANOVAs were conductechemtean median RT data and the
mean percent error data. The factors of the ANOb#ttie verbal repetition conditions
were number of repetitions (3 or 30), and the degity/pe (i.e., whether the target word
was a member or nonmember of the category word .fa¢tors of the ANOVA for the
imaginal exposure condition were the length of tgpent imagining the category word
(short or long), and the decision type (memberaymmember). Post hoc comparisons
were made for the mean median RTs and the meaargexaor data for each of the four
trial types, using two-tailettests. These analyses were conducted for eatie aft
different CMDT conditions: i) imaginal exposure eutral items; ii) imaginal exposure —
repeated “automobile” items; iii) imaginal exposureepeated “contamination” items;
iv) verbal repetition — neutral items; v) verbabedition — repeated “automobile” items;
and vi) verbal repetition — repeated “contamindtitems. The mean median RTs for the
correct category membership decisions and the ipeaentage of errors are displayed
in Table 8. Trials with incorrect category membgvstecisions were excluded from the
analyses. Following Smith and Klein (1990), a pgvant’s data was excluded from a
condition if they responded incorrectly on 50% arenof the trials in any one of the four
trial types.
Imaginal Exposure — Neutral Items

Each participant completed four trial types (shmagining length/member

target; short imagining length/nonmember targetglonagining length/member target;
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long imagining length/nonmember target). Data ftbnee participants contained errors
on 50% or more trials in one or more of the tryglds, and were excluded from the
analysis.

There was a main effect of imagining length (skersus long)F (1, 41) = 5.40,
p <.05MSE= 73 644.40, and a trend towards a significanhreéfiect for the decision
type (member versus nonmembé&r)1, 41) = 3.83p = .05,MSE= 73 644.40. The
interaction of decision type and imagining lengith ot approach significancg, (1, 41)
=.01,p = .91,MSE= 73 644.40. However, as this task was designéestdor semantic
satiation effects, relevant comparisons were mawden though the interaction was not
significant (see Smith and Klein, p. 854, Footnbtefollowing the data analytic strategy
of previous experiments incorporating the categoeymbership decision task (Lewis &
Ellis, 2000; Lindquist et al., 2006; Smith, 1984nith & Klein, 1990). Two-tailed tests
showed that participants were significantly sloteemake member decisions following a
long imagining lengthNl = 868.18 SD = 261.45) than following a short imagining
length M = 766.02SD = 241.78% (41) = 5.12p < .001]. They were also slower to make
nonmember decisions following a long imagining @ = 945.30 SD = 320.14) than
following a short imagining lengtiM = 852.83SD = 255.49¢ (41) = 4.08p < .001].
Examination of the two-way ANOVA for the mean percerror data revealed no main
effect for type of decisiork; (1, 41) = 1.12p = .29,MSE= 99.21. There was also no
reliable difference in error rates between decisiimes as a function of the length of
imagining,F (1, 41) = 1.43p =.23,MSE= 99.21. However, the interaction of decision

type and imagining length did approach significakcgl, 41) = 3.62p = .06,MSE=
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99.21. Post hoc comparisons revealed a signifidifierence in errors between only the
long/member trials (10.0%) and short/member tial8%:;t (41) = 2.89p < .01].

The above pattern of results (an increase in Rifsd@mber and nonmember
targets following long imagining) appears to représa general slowing of response time
following a long imagining length, rather than ansatic satiation effect (which is
evidenced by a significant increase in RTs for membut not nonmember, targets).
Imaginal Exposure — Repeated “Automobile” Items

Data from five participants contained errors on 5@f%more trials in one or more
of the trial types, and were excluded from the gsial There was a main effect for
decision typeF (1, 39) = 5.83p < .05,MSE= 47 096.75, with participants responding to
nonmember decisions slower than to member decisidrese was a significant main
effect for length of imaginingd; (1, 39) = 5.83p < .05,MSE= 47 096.75, with
participants responding slower following a long gmang length than following a short
imagining length. The interaction of decision tyg® length of imagining did not
approach significancé, (1, 39) = .56p = .46,MSE= 47 096.75. Two-tailetltests
showed that participants were significantly sloteemake member decisions following a
long imagining lengthNl = 810.78 SD = 255.93) than following a short imagining
length M = 704.13SD= 175.88% (39) = 4.00p < .001]. There was also a trend towards
a significant difference between nonmember decssfoliowing a long imagining length
(M =868.58SD = 204.82) and following a short imagining length € 812.58SD =
223.61;t (39) = 1.99p = .05). Examination of the two-way ANOVA for the are
percent error data revealed no main effect for tyfpgecisionF (1, 39) = .44p = .51,

MSE= 62.79. There was, however, a significant maieatffor length of imagining;
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(1, 39) = 3.97p < .05,MSE= 62.79. The interaction of decision type and imiag
length did not approach significanée(1, 39) = .44p = .51,MSE= 62.79. Post hoc
comparisons revealed a significant difference erttean percent error rates when
comparing nonmember trials with a short imaginieggth (3.3%) with member and
nonmember trials with a long imagining length [b6tA%;t (39) = 2.15p < .05]. These
results suggest the occurrence of a general slogfingsponse following long periods of
imagining, and as hypothesized, no semantic satiatifect was observed.
Imaginal Exposure — Repeated “Contamination” Items

Data from five participants contained errors on 5@%more trials in one or more
of the trial types, and were excluded from the ysial There was no main effect of
imagining lengthF (1, 39) = 2.22p = .14,MSE= 74 042.77, or decision typé,(1, 39)
=2.47,p=.12,MSE= 74 042.77. The interaction of decision type anagining length
did not approach significanck,(1, 39) = .09p = .76,MSE= 74 042.77. Two-tailed
tests showed that participants were significaridyer to make member decisions
following a long imagining length{ = 864.38 SD = 249.47) than following a short
imagining lengthil = 813.49SD = 248.651 (39) = 2.15p < .05]. They were also
slower to make nonmember decisions following a longgining lengthi = 945.15SD
= 326.34) than following a short imagining lengkh £ 867.85SD= 256.141 (39) =
2.71,p < .05]. Examination of the two-way ANOVA for the enepercent error data
revealed no significant main effects or interadi¢all Fs < 1.90,ps> .17). As such,
these results are suggestive of a general slowingsponse following a long imagining
length, and as hypothesized, no semantic satiaffest was observed.

Verbal Repetition — Neutral Items
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There was a significant main effect for the typeecision (member versus
nonmember)F (1, 47) = 4.87p < .05,MSE= 35 385.85. There was no significant main
effect for number of repetitionk, (1, 47) = 1.43p =.23,MSE= 35 385.85, and the
interaction of decision type and number of repatii did not approach significanée(1,
47) = .12 p = .73,MSE= 35 385.85. Two-tailetltests showed that participants were
significantly slower to make member decisions feilog 30 repetitionsNl = 732.16 SD
= 187.69) than following 3 repetitions[= 690.38SD= 162.93% (47) = 3.27p < .01].

In contrast, they were not significantly slowerpasding to nonmember targets
following 30 repetitionsNI = 782.79,SD = 190.06) than following 3 repetitionsl[=
759.55,SD=208.92t (47) = 1.66p = .10]. Examination of the two-way ANOVA for
the mean percent error data revealed a signifivam effect for type of decisiof, (1,

47) = 13.82p < .001,MSE= 34.00, with significantly more errors being méode
nonmember than member trials. There was no reldiffierence between decision times
as a function of the number of repetitioRg1, 47) = 1.54p =.22,MSE= 34.00, and the
interaction of decision type and number of repmtisi did not approach significanée(1,
47) = .32p = .57, MSE= 34.00.

Keeping in mind that the interaction was not stadly significant, the above
pattern of findings appears to support the semaatiation hypothesis. Participants were
slower to correctly decide that a target word mseamber of a category following 30
repetitions than following 3 repetitions, but thegre not significantly slower for
nonmember decisions following 30 repetitions thaliofving 3 repetitions.

Verbal Repetition — Repeated “Automobile” Iltems
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Data from four participants contained errors on S¥%mnore trials in one or more
of the trial types, and were excluded from the gsial There was a trend towards a
significant main effect for decision type,(1, 43) = 3.60p = .06,MSE= 31 392.65, with
participants responding somewhat slower to nonmeiuhbasions than to member
decisions. There was a significant main effectnfiember of repetitionss (1, 43) = 7.09,
p <.01,MSE= 31 392.65, with participants responding slovediofving 30 repetitions
than following 3 repetitions. The interaction otdgon type and number of repetitions
did not approach significanck,(1, 43) = .56p = .46,MSE= 31 392.65. Two-tailet
tests showed that participants were not signifigasibwer to make member decisions
following 30 repetitionsNI = 712.59SD = 171.42) than following 3 repetitionsl[=
681.90,SD=153.18¢ (43) = 1.67p = .10]. There was, however, a significant diffe@nc
in RTs for nonmember targets following 3 repetiidal = 733.03SD= 161.16) and
following 30 repetitions§l = 803.67SD = 216.23¢t (43) = 3.65p = .001]. Examination
of the two-way ANOVA for the mean percent erroradegvealed no main effects or
interactions (alFs< 2.26,ps> .12). As such, no semantic satiation effect waseoved
for this condition, contrary to hypotheses.
Verbal Repetition — Repeated “Contamination” Items

Data from four participants contained errors on 5¥%mnore trials in one or more
of the trial types, and were excluded from the ysial There was no main effect for
either decision type; (1, 43) = .005p = .94,MSE= 44 373.94, or number of repetitions,
F (1, 43) = 1.58p = .211 MSE= 44 373.94, and there was no interaction between
decision type and number of repetitioRg/1, 43) < .001p =.99,MSE= 44 373.94. Post

hoc comparisons revealed that participants wergfgigntly slower in responding to
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member target words following 30 repetitioh £ 796.95SD = 226.55) than following
3 repetitions M = 757.38SD = 217.39¢ (43) = 2.05p < .05]. Unexpectedly,
participants were also slower to respond to nhonnegrarget words following 30
repetitions M1 = 794.89,SD = 203.23) than following 3 repetitionsl[= 754.75SD =
193.93;t (43) = 2.23p < .05]. Examination of the two-way ANOVA for the are
percent error data revealed no significant maiact$f or interactions (s < .18,ps>
.67). As such, no semantic satiation effect waeodesl for this condition, contrary to
hypotheses.

Unexpectedly, the above results revealed that masgc satiation effect
occurred during the conditions where one of twegaty words (“automobile” or
“contamination”) was verbally repeated 30 timeseach trial. It is possible, however,
that a semantic satiation effect was not foundh@sé two verbal repetition conditions
because of the way the task was designed. Moréfispély, in these two conditions,
each of the different member and nonmember targedswvere presented on three
separate trials. It is possible that participaasponded differently to the target words on
the repeated trials than to the target word orfithetime it was presented, which might
obscure any semantic satiation effects. In ordeletermine if this was the case, the
above analyses were repeated for each of the émdittons that included repeated items
(imaginal exposure — “automobile” items; imagingbesure — “contamination” items;
verbal repetition — “automobile” items; verbal répen — “contamination” items). This
time, however, only the trials in which a novelegiry-target word pair was introduced
were included in the analyses, and any repeatald triere excluded from the analyses.

As there were now only three trials of each tiypket (instead of nine trials for each trial
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type in the original analyses), the mean RTs fahddal type, as well as the mean
percentage of errors, were calculated and subjecteeparate two-way ANOVASs.
Means and standard deviations are displayed ineTgldnd the results of the analyses
are described below.
Imaginal Exposure “Automobile” Items without RepeTrials

Data from five participants contained errors on 5ff%more trials in one or more
of the trial types, and were excluded from the gsial In addition, one participant was
observed to have an extremely long RT on at leaestod the trial types, and was
eliminated from the analysis. There was a significaain effect for length of imagining,
F (1, 38) = 6.06p < .05,MSE= 65 342.34, and a trend towards a significannre#fiect
for decision typeF (1, 38) = 3.16p = .08, MSE= 65 342.34. However, there was no
significant interaction of decision type and lengthmagining,F (1, 38) = .86p = .36,
MSE= 65 342.34. Two-tailetitests showed that there was no significant diffeee
between member decisions following a long imaginergyth M = 890.99SD = 273.91)
and following a short imagining lengtM[= 828.11SD= 237.76¢ (38) = 1.33p = .19].
However, participants were significantly sloweréspond to nonmember decisions
following a long imagining lengthi{ = 1001.58SD = 298.69) than following a short
imagining length 1 = 863.02,SD = 201.49¢ (38) = 2.97p < .01]. Examination of the
two-way ANOVA for the mean percentage error dateeaded a significant main effect
for length of imaginingF (1, 38) = 5.12p < .05,MSE= 229.21. There was no main
effect for type of decisiork; (1, 38) =.76p = .39,MSE= 229.21, and no significant
interaction between decision type and number daétiepns,F (1, 38) = .27p = .60,

MSE= 229.21. Post hoc comparisons revealed a signifidifference in mean percent
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error rates only between member trials with a sfMrt 5.83,SD= 12.81) and a long
imagining lengthi = 12.49,SD= 17.991 (38) = 2.24p < .05]. As no significant
increase was observed for member trials followithgng imagining length versus a short
imagining length, no semantic satiation effect whserved for this condition.
Imaginal Exposure “Contamination” Items without Regped Trials

Data from five participants contained errors on 5@f%more trials in one or more
of the trial types, and were excluded from the gsial There was a trend towards a
significant main effect for length of imagininig,(1, 39) = 3.59p = .06, MSE= 94
080.26. There was no main effect for decision typé,, 39) = .56p = .46,MSE= 94
080.26, and the interaction of decision type angtle of imagining did not approach
significanceF (1, 39) = .05p = .83,MSE= 94 080.26. Two-tailetitests showed that
participants were significantly slower to make memibecisions following a long
imagining length ¢ = 1004.84SD = 327.73) than following a short imagining length
=902.55SD=304.75¢ (39) = 2.45p < .05). There was also a trend towards a
significant difference between nonmember decisfollewing a long imagining length
(M = 1030.80SD= 294.69) and following a short imagining length§ 949.20SD=
298.66;t (39) = 1.78p = .08]. Examination of the two-way ANOVA for the are
percent error data revealed a trend towards afgigni main effect for type of decision,
F (1, 39) = 3.05p = .08,MSE= 275.63. There was no main effect for length of
imagining,F (1, 39) = .03p = .87,MSE= 275.63, and no significant interaction of
decision type and number of repetitioRg/1, 39) = .03p = .88, MSE= 275.63.
Although the difference between nonmember decidioliaving short and long

imagining lengths did not reach statistical sigrafice, these results appear to better
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reflect a general slowing following a long imagigilength, rather than a semantic
satiation effect.
Verbal Repetition “Automobile” ltems without Repea@fTrials

Data from four participants contained errors on 5¥%mnore trials in one or more
of the trial types, and were excluded from the gsial In addition, one participant was
observed to have extremely long RTs on at leasobtiee trial types. As such, they were
eliminated from the analysis. There was a maincefta decision typef: (1, 42) = 4.64,
p <.05,MSE= 49 708.08, and a main effect for number of ri¢ipes, F (1, 42) = 9.57p
<.01,MSE= 49 708.08. However, the interaction betweengiecitype and number of
repetitions did not approach significaneg(1, 42) = .15p = .70,MSE= 49 708.08.
Two-tailedt tests showed that participants were significasittyver to make member
decisions following 30 repetitiond/(= 807.77 SD = 209.42) than following 3
repetitions M = 721.52SD= 167.83t (42) = 2.86p < .001]. In contrast, participants
were not significantly slower to make nonmemberisiens following 30 repetitiond
=899.91 SD= 270.77) than following 3 repetitionsl[= 839.72SD= 231.29¢t (42) =
1.45,p = .15]. Examination of the two-way ANOVA for the arepercent error data
revealed no main effects or interactions Falk 1.23,ps> .26). As such, this pattern of
results is indicative of a statistically signifi¢aemantic satiation effect.
Verbal Repetition “Contamination” Items without Regted Trials

Data from four participants contained errors on 5¥%mnore trials in one or more
of the trial types, and were excluded from the gsial In addition, three participants
were observed to have extremely long RTs on at teasof the trial types (i.ez,scores

that were greater than 3 and discontinuous frommébieof the distribution). As such, they
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were eliminated from the analysis. There was nare#fect for either decision typE,

(1, 40) = .06p = .80,MSE= 62 479.45, or number of repetitiofs(1, 40) = .79p = .38,
MSE= 62 479.45, and there was no interaction betwieeirsion type and number of
repetitionsF (1, 40) = .75p = .39,MSE= 62 479.45. Two-tailetitests showed that
participants were somewhat slower to make membasides following 30 repetitions
(M =886.71SD= 258.76) than following 3 repetitionsl[= 818.15SD = 261.55 (40)
=1.83,p = .07], although this difference was not statidlycsignificant. There was no
significant difference between mean RTs for nonmemtitals following 3 M = 861.82,
SD=243.42) and 30 repetitionsl[= 862.69,SD= 235.17¢ (40) = .03p = .98].
Examination of the two-way ANOVA for the mean pertcerror data revealed no main
effects or interactions (afls < .46,ps> .50). Whereas the above pattern of results is
suggestive of a semantic satiation effect, it apgptraat there was too much variation in
RTs for the mean difference between member deddmlowing 3 and 30 repetitions to
reach statistical significance. As such, no siatfly significant semantic satiation effect
can be said to have occurred.

Overall, there was partial support for the CMDT btjyeses. As hypothesized, a
statistically significant semantic satiation effecs observed for the verbal repetition —
neutral items condition, but not the imaginal expes- neutral items condition. There
was also no semantic satiation effect observeth®two imaginal exposure — repeated
items conditions. Contrary to hypotheses, howaweisemantic satiation effect was
observed for the two verbal repetition — repeatexhs conditions. When the repeated
items data was re-analyzed with the repeated teat®ved, a semantic satiation effect

was observed for the verbal repetition — “autonmeslitems condition, as hypothesized,
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but not the verbal repetition — “contamination’nitg, contrary to hypotheses. Finally, as
hypothesized, no semantic satiation effect wasrgbddor imaginal exposure —
“automobile” items, or imaginal exposure — “contaation” items conditions when the
repeated trials were removed.

Semantic Satiation and Appraisal Correlations

A semantic satiation score was derived for eactiggaant, for each CMDT
condition, by subtracting their mean median RTtfar 3 repetitions (short imagining
length)/member trial type from the 30 repetitiolm§ imagining length)/member trial
type. The relation between semantic satiation scanel belief, distress, and
meaningfulness appraisal ratings, at post-intererrénd one-week follow-up, was then
assessed via Pearson's correlation coefficienle$dl®-17 display the correlation
matrices for the verbal repetition, imaginal expesmo intervention — verbal repetition,
and no intervention — imaginal exposure groupsegative correlation between the two
variables (i.e., as semantic satiation increaggsassal ratings decrease) would suggest
that the propensity to produce semantic satiahoough the verbal repetition or imaginal
exposure of category words is associated with taoluein the negative appraisals
towards contamination-related thoughts.

As reported above, a statistically significant setitasatiation effect was
observed for only the verbal repetition — neutieinis condition and the verbal repetition
— “automobile” items condition with the repeatedls removed. Given that these two
CMDT conditions were the only conditions for whiglsemantic satiation effect was

observed, it was hypothesized that the semanimtisat scores for only these two
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conditions would be significantly negatively coatsdd with post-intervention and
follow-up appraisal ratings.

Semantic satiation scores were obtained for eadbal/eepetition participant, and
were correlated with participants’ post-interventand follow-up appraisal ratings.
Examination of the correlations revealed no sigatifit correlations between semantic
satiation scores and post-intervention appraigedgs, with the exception of one
correlation (Belief ratings for contamination-r@dtthought #1, r = .43 < .05), which
was in the opposite direction (Table 10). Approxiahahalf of the other post-
intervention correlations for neutral items andttamobile” items, although not
statistically significant, were in the hypothesizexfjative direction (with 8 of 18
correlations larger than -.20). However, the averegrelation was only -.14.

Examination of the correlations between semantiatsan scores for neutral
items and “automobile” items, and appraisal ratifogs/erbal repetition participants at
follow-up revealed some evidence for a significattion between these variables, with
7 out of 24 correlations reaching statistical digance. In addition, the majority of the
correlations, while not statistically significamtere in the expected negative direction
(with 19 of 24 correlations larger than -.20; sedl€ 11), and overall, the average
correlation was -.28.

No statistically significant semantic satiationeeff was observed following
verbal repetition for “contamination” items conditi (with the repeated trials removed).
Not surprisingly, no significant relation was foubetween semantic satiation scores and

appraisal ratings, at either post-interventionatiofv-up, except for the Belief ratings for
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the “contamination” thought at follow-up, which wiasthe opposite direction (= .41,p
<.05).

Overall, there was no significant relation betwdenved semantic satiation
scores and appraisal ratings for the imaginal exggogroup, either at post-intervention
(Table 12) or at follow-up (Table 13; &l < .38,ps> .07). This was not surprising,
given that no semantic satiation effect was obgkfgeany imaginal exposure condition.

Examination of the relation between semantic satiadcores and appraisal
ratings for the no intervention — verbal repetit{@ables 14 and 15) and no intervention
—imaginal exposure (Tables 16 and 17) groups tegtdaw statistically significant
correlations (only 5 out of 63 correlations for ti@intervention — verbal repetition
group, and 6 out of 63 correlations for the norveation — imaginal exposure group
reached statistical significance). For both groinasyever, the overall pattern of results
was suggestive of positiverelation between the variables (i.e., higher s¢imaatiation
scores were associated with higher appraisal ting

During the CMDT, the no intervention participantere randomly assigned to
complete the task using verbal repetition or imab@xposure. As there were no
significant differences between these two groups ébove), their data were combined
to form the present no intervention group. Separatewever, the data from these no
intervention subgroups (no intervention — verbaktdion and no intervention — imaginal
exposure) provide an opportunity to examine whetihemere repetition of the word
“contamination”, or the repeated imaginal exposafra thought involving
contamination, without a cognitive defusion or hadiion rationale, is effective in

promoting a reappraisal of the “contamination” thou A series of 3 (time; Pre-CMDT,
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Pre-Intervention, Follow-up) x 2 (group; No Inteméi@n — Verbal Repetition, No
Intervention — Imaginal Exposure) repeated measiig@VAs were conducted to
examine the change in appraisal ratings for thatamination” thought (Table 18)
There were no significant main effects or inter@acsi present (afFs < 1.08,ps> .36).
Planned comparisons revealed no significant diffees between no intervention — verbal
repetition and no intervention — imaginal exposatreither pre-CMDT, pre-intervention,
or follow-up (allts < 1.22,ps> .24), and there were no significant changes twer for
either group (alts < 1.50,ps> .16).
Discussion

In the present exploratory study, the use of thbalgepetition intervention was
significantly more effective than either imaginapesure or no intervention in the
immediate reduction of appraisals of belief, ds$reand meaningfulness associated with
contamination-related thoughts. For participanteingng verbal repetition, there were
significant reductions of each of the appraisahgs, from pre-intervention to post-
intervention. On average, there was an immedia¥ fE@luction in belief ratings, a 27%
reduction in distress ratings, and a 28% reducdtianeaningfulness ratings. In contrast,
there were no significant reductions in appraidaten pre-intervention to post-
intervention, for either the imaginal exposure gréon average, a 2% reduction in belief
ratings, a 2% reduction in distress ratings, adéloareduction in meaningfulness ratings)

or the no intervention group (on average, a 2%¢ctolu in belief ratings, a 4% reduction

2 One no intervention — verbal repetition participdiat not attend follow-up; as such, they were edell
from the analyses. One no intervention — verbattigpn participant recorded an extremely low rgtof
belief; as such, they were eliminated from the gsialof belief ratings. One no intervention — inredi
exposure participant did not attend follow-up, ané participant did not complete visual analoguesc
ratings for the “contamination” thought at pre-CME8E such, they were excluded from the analyses.
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in distress ratings, and a 5% reduction in meaningks ratings). These results suggest
that this particular cognitive defusion technigaleng with the appropriate rationale,
may be a useful intervention for individuals to éoydn order to promote an immediate
reappraisal of distressing thoughts.

Although no immediate reductions in belief, distrem meaningfulness appraisal
ratings were observed following imaginal exposure&somparison with the pre-
intervention ratings, there was a significant reaurcin these appraisals at one-week
follow-up. This finding is consistent with a larfieerature supporting the use of exposure
in the treatment of obsessional problems (Foa,Kfirgr& Kozak, 1998), although the
fact that it was a “sleeper” effect was unexpec@ue explanation for these findings is
that imaginal exposure is likely to be a distreggask for participants to complete. As
such, it is possible that imaginal exposure paréints were somewhat disturbed
immediately after the experience, with the resalh that the beneficial effect of
imaginal exposure was not apparent at post-intéiwenn other words, one explanation
is that there was a delay before imaginal expogartcipants were able to experience
any reductions in their appraisals towards thearomation-related thoughts.

Overall, there was a differential pattern of chamgappraisal ratings of
contamination-related thoughts following verbale®jon and imaginal exposure. From
pre-CMDT (baseline) to post-intervention, the véregetition intervention resulted in
significant reductions in belief and meaningfulnestshgs for two out of three
contamination-related thoughts. There was alsgrifgiant decrease in distress ratings
for all three thoughts. In contrast, there weremmediate reductions in appraisals

following imaginal exposure, although from pre-CMmrfollow-up there were
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significant reductions in the belief and distremtsngs for two out of three contamination-
related thoughts. Examination of the change irrapal ratings from baseline (pre-
CMDT) to follow-up revealed no significant differegs between verbal repetition and
imaginal exposure in terms of their respectiveitid to reduce appraisals of belief,
distress, and meaningfulness. Verbal repetitionsigraficantly more effective than no
intervention only in the reduction of distress anelaningfulness appraisals of
contamination-related thought #2. Imaginal expesuas significantly more effective
than no intervention only in the belief appraidalscontamination-related thought #1.

Interestingly, the largest reductions in appraiatihgs for verbal repetition
occurred immediately following implementation oétimtervention, whereas for imaginal
exposure, there were no immediate reductions,igaifieant reductions were observed
from post-intervention to follow-up for the disteeand meaningfulness appraisals of one
out of three contamination-related thoughts. Ongioation of these findings is that
verbal repetition, with its explicit metacognitieenphasis, could potentially be used by
individuals with OCD as an effective way to immedilg view their obsessive thoughts
in a different context. Verbal repetition may beeamay that individuals with OCD to
distance themselves from their obsessive thougits,gh the realization that their
anxiety-provoking obsessive thoughts are also flustights” that do not necessarily
have any significance (Hayes et al., 1999). Thealaepetition intervention could also
potentially be used by clinicians in the beginnatgges of treatment for OCD, as a way
to teach individuals with OCD to learn how to imnadly reappraise their obsessive

thoughts as less believable, less meaningful, esgldistressing.
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The immediate reduction in the appraisals of b@hiefontamination-related
thoughts following verbal repetition supports teeant experimental findings of the
effectiveness of verbal repetition in reducing Itleéief in negative thoughts and
evaluations about the self (Masuda et al., 200Maddition, these findings support the
clinical research trials which have found signifiteeductions in the belief associated
with negative thoughts following both brief (BachHayes, 2002; Gaudiano & Herbert,
2006a, 2006b) and full Acceptance and Commitmeswetdpy interventions (Twohig et
al., 2006; Zettle & Hayes, 1986)

The present study found that verbal repetitionltedun an immediate decrease
in the distress associated with contamination-eelaéhoughts. Future research should
seek to determine if the addition of verbal repmtito exposure and response
prevention-based treatment of OCD can significargtjuce the treatment refusal,
treatment noncompliance, and drop-out rates comyrfonhd in exposure and response
prevention treatment outcome studies (e.g., Stafal€yrner, 1995).

Comparison of the credibility ratings given by vartepetition and imaginal
exposure participants suggest that individuals wigh levels of contamination-related
OCD symptoms are more likely to favor a cognitiedusion rationale than the
habituation rationale typically given to individsakith OCD to explain the purpose for
engaging in exposure and response prevention f@g,,1991). In addition, the
participants receiving verbal repetition plus aratige defusion rationale reported
significant reductions in belief, distress, and nmegfulness immediately following the
exercise; these immediate reductions were not evidehe imaginal exposure plus

habituation rationale or no intervention groupse3éresults support the experimental
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finding that, compared with brief exposure and oese prevention with a habituation
rationale, brief exposure and response preventitnaymetacognitive rationale (similar
to a cognitive defusion rationale) resulted in gigantly greater reductions in
anxiety/distress, belief in the obsessive thougltwiarge to neutralize in a subsequent
behavioural assessment test (Fisher & Wells, 2005).

A central goal of the cognitive defusion techniqused in Acceptance and
Commitment Therapy is to help individuals becomeeraware of the process of
thinking, and to “defuse” from the cognitive corttéiHayes et al., 1999). The present
findings provide additional evidence to previoupenmental research (Masuda et al.,
2004; unpublished manuscript) that verbal repetiisoan effective cognitive defusion
technique for achieving this goal. The significdatrease in the meaningfulness of
contamination-related thoughts following verbaletfon suggests that this particular
cognitive defusion technique is effective in tengrdy disrupting the literal meanings of
contamination-related words so that they are reapgd as less meaningful, as was
suggested over ninety years ago by Tichener (1916).

In a recent review of several prominent cognitivearies of OCD, Purdon (in
press) summarized some suggestions originally @eghby Paul Salkovskis (e.g.,
Salkovskis, 1985), stating that “(t)reatment refusa dropout may be decreased
substantially if the obsession is ‘detoxified’ idvance through re-appraisal of the
thought’s meaning”. Given that a large reductiothi& meaningfulness appraisals of
contamination-related thoughts was observed imnegifllowing the use of verbal
repetition, this intervention might be a helpfubémbn to existing CBT and exposure and

response prevention treatments for OCD.
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The imaginal exposure intervention caused a sicamti reduction in belief
ratings, for two of the three contamination-relateoughts, when examining the change
in ratings from pre-CMDT to follow-up. In additiofrom pre-intervention to follow-up,
there were significant reductions in the ratingbelief for all three thoughts. These
unexpected findings support previous research dstraiing an improvement in
unrealistic beliefs following exposure and respomsention without any direct
cognitive intervention (Ito et al., 1995; Whittdlad., 2005). In addition, whereas no
statistically significant reductions were obserf@dmeaningfulness appraisals from pre-
CMDT to follow-up in the imaginal exposure groulpete were significant reductions in
meaningfulness when examining the change in rafimogs pre-intervention to follow-
up.

There were no significant differences for PI-WSURtamination subscale
scores for verbal repetition, imaginal exposurel am intervention groups at the initial
selection of the participants. At follow-up, howevilere was a statistically significant
difference in PI-WSUR contamination subscale scbetgieen the verbal repetition and
no intervention groups. Although the change in ssdor each group was not statistically
significant, an examination of the mean scoresitiil selection and follow-up revealed
that there was a slight increase for the no intarga group (from 21.29 to 23.36) at
follow-up, and a slight decrease in scores for lloghverbal repetition (from 19.93 to
18.90) and imaginal exposure (from 22.37 to 20dgs8ups. The follow-up PI-WSUR
was administered immediately following the expodoréhe contamination-related
thoughts and subsequent visual analogue scaleispiatings. Although speculative, it

is possible that this exposure produced an averssgonse in the no intervention group
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which caused the slight increase in contaminatidrssale scores. In contrast, the verbal
repetition and imaginal exposure interventions imaye provided a psychological
“buffer” against this increase, resulting in a btigecrease in contamination subscale
scores for these two groups at follow-up.

All participants, as part of the CMDT, either veibaepeated the word
“contamination” or imagined their identified “comténation” thought for a large number
of CMDT trials. As such, the data from the no imttion — verbal repetition and no
intervention — imaginal exposure subgroups provaedy to examine the effects of
repeated verbal repetition and imaginal exposuaetime, without an accompanying
treatment rationale, on the reappraisal of a thbrajated to the word “contamination.”
Interestingly, there were no significant changeappraisal ratings either immediately
following the CMDT or at one-week follow-up, foramo intervention — verbal repetition
and no intervention — imaginal exposure subgrolrpaddition, an examination of the
appraisal ratings made by the imaginal exposuremfor their “contamination” thought
revealed no significant changes immediately follogvimaginal exposure, and there was
a tendency towards an increase in appraisal ratorghe verbal repetition group
immediately following the CMDT.

The above findings suggest that the repeated peactiverbal repetition and
imaginal exposure on its own, without a plausibéatment rationale has no beneficial
effect on the reappraisal of contamination-reldatenights. Previous research has found
that viewing a cognitive defusion rationale withthe subsequent completion of the
verbal repetition technique, was significantly leffective than the rationale plus 20

seconds of verbal repetition in reducing the belied distress in self-relevant negative
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thoughts (Masuda et al., unpublished manuscri@tken together, these findings suggest
that the combination of a cognitive defusion ragilenplus the completion of the verbal
repetition technique is necessary for beneficitdat$ to occur, and that each component
in isolation is not enough to promote a significeegppraisal of negative thoughts. This
is in accordance with a theoretical assumptionel&ional Frame Theory that
establishing behaviour by direct verbal rules (exigwing the cognitive defusion
rationale) is counterproductive if the problemeatated to excessive verbal control.
However, direct experiencing without a verbal fraroek (e.g., merely repeating a word
over and over again) would also be expected tesethan optimal given that no
framework has been established for interpretingettperience.

Discussion of CMDT Results

The semantic satiation effect demonstrated by S(hfiB4) using a category
membership decision task, and defined as a significrease in RT for member, but
not nonmember, targets following 30 repetitionss weplicated in the present study. As
hypothesized, for neutral category and target worebally repeating a category word
30 times significantly slowed the participant’spesse to categorizing a target word as a
member of the repeated category. This findingkeneas evidence of a decreased
accessibility of semantic information related te tbpeated word.

When the repeated target trials were excluded fr@ranalysis, a statistically
significant semantic satiation effect was also fbtor the verbal repetition —
“automobile” items condition. The pattern of restftir the verbal repetition —
“contamination” items condition, though not reaaghstatistical significance, was

consistent with the typical pattern of results sgiiye of the presence of a semantic
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satiation effect. It is possible that the inclusaiimore trials may have led to a decrease
in the variability of RT scores, resulting in theam RT difference between 30
repetitions/member and 3 repetitions/member tylaé$ becoming statistically
significant. Overall, the present results are cstesit with the large body of research
which has reliably found a semantic satiation effellowing verbal repetition, using a
category membership decision paradigm (for a reveae Black, 2003).

In contrast with the above findings, imaginal expesduring the CMDT did not
produce a semantic satiation effect. Instead, thimpged imagining of a category word
appears to have caused a more general slowingpdmse when categorizing both
member and nonmember target words. This was therpavhich emerged for all
imaginal exposure conditions, except for the imabaxposure — “automobile” items
condition with the repeated trials excluded. Howeaé&hough a significant increase in
RT for member targets following a long imaginingdéh was not observed, there were
significantly more errors committed on this trigbé, suggesting a speed-accuracy trade-
off. It is likely that had participants been mocearate in this trial type, the mean RT
would have been significantly slower, thus repliogithe pattern observed for the other
imaginal exposure conditions. It is unknown whystspecific pattern of errors emerged
in this condition. In the present study, no comsispattern of error rates emerged for
either the various verbal repetition or imagingb@sure conditions; examination of the
error rates reported in previous experiments (Linstoet al., 2006; Pilotti et al., 1997,
Smith, 1984; Smith & Klein, 1990) also reveals aconsistent pattern for the percentage

of errors on each trial type.
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For verbal repetition participants, the correlasitsetween semantic satiation
scores and ratings of belief, distress, and meé&uimgss were, overall, not statistically
significant. For the two conditions where a statéty significant semantic satiation
effect occurred, the correlations were largelyhia predicted direction, with larger
semantic satiation scores being somewhat assoaidtietower appraisal ratings at
follow-up. However, as the majority of the corréat did not reach statistical
significance, caution must be taken to not ovesfimtet these results. As mentioned
previously, there were no significant correlatiohserved between verbal repetition
participants’ satiation scores for “contaminatiai@ms and appraisal ratings. This is not
surprising, given that a statistically significaeimantic satiation effect was not observed
for this CMDT condition.

Examination of the correlations between the seroaatiiation scores and
appraisal ratings for the no intervention — veregletition and no intervention — imaginal
exposure groups revealed an interesting patterrer®dls the majority of the correlations
were not statistically significant, for both group& overall pattern was that of a positive
relation between semantic satiation scores andfbdistress, and meaningfulness
appraisals (i.e., higher semantic satiation scare associated with higher appraisal
ratings). An important caveat, however, is that tiuthe small sample sizes,
interpretation of these correlations must be maide @aution. One tentative explanation
for these results is that the semantic satiaticompanying verbal repetition, and the
absorption occurring following a long length of igieal exposure, without any rationale
to accompany it, had a negative impact on subsé@ygmaisal ratings. This is in

accordance with the related finding of a significiacrease in some appraisal ratings
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immediately following the CMDT (pre-intervention) the verbal repetition and imaginal
exposure groups. As stated above, however, tiigdgsulative and these results would
need to be replicated in a larger sample in omleoptsider this a valid explanation.
Study Limitations

Participants receiving verbal repetition ratedtlveignitive defusion rationale as
significantly more credible, in comparison with igi@al exposure participants who
viewed a habituation rationale. It could be argthed had the habituation rationale been
perceived more credibly, comparable reductions dbalve been observed immediately
following imaginal exposure. However, even aftentcolling for participants’ credibility
ratings, verbal repetition remained significantlgne effective than imaginal exposure in
immediately reducing the belief, distress, and nmeginlness appraisals associated with
contamination-related thoughts, with the exceptibthe ratings of distress and
meaningfulness for contamination-related thoughti#2ddition, the verbal repetition
and imaginal exposure credibility ratings were sighificantly correlated with
reductions in belief, distress, or meaningfulndsstaer post-intervention or follow-up
(average = -.07), which suggests that the differences betwerbal repetition and
imaginal exposure were due to factors other tharditierences in perceived credibility
of the interventions.

It could also be argued that the intervention egershown in the cognitive
defusion rationale (thmilk, milk, milkexercise) and the exercise shown in the imaginal
exposure rationale (imagining a scary dog barkwmgpe not of an equivalent emotional
valence. Specifically, the imagining of a scary dagy be more anxiety-provoking than

the verbal repetition of the word “milk”. Howevexs the purpose of showing each
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exercise in the rationales was to give a demomastraf the actual technique and explain
its purpose, it did not seem plausible to haveattter in the imaginal exposure rationale
imagine a non-distressing scene. It is also liklk&t had a less aversive exercise been
used, the imaginal exposure intervention ratiomadald have been rated by participants
as even less credible. In an attempt to replideegtocedures used in Masuda et al.’s
(2004) study of verbal repetition, thalk, milk, milkexercise was included in the present
study as the example to demonstrate the techniggtead of replacing it with a
potentially more aversive word.

The current sample consisted of undergraduate stsidelected based on clinical
levels of contamination-related OCD symptoms. Thetbe potential for a lack of
generalization of results to individuals with aghasis of OCD. However, participants’
PI-WSUR contamination subscale scores at the lisigii@ction were approximately one
standard deviation greater than those observdwisample of individuals diagnosed
with OCD reported by Burns et al. (1996), evidetiw they are reporting significant
concern with contamination-related obsessive-cosigellsymptoms. As such, the rapid
verbal repetition of contamination-related thoughtesented with a cognitive defusion
rationale, may be an effective addition to exisfisgchological approaches for treating
OCD. In addition, participants receiving verbalegpon rated the cognitive defusion
rationale as more credible than participants récgithe imaginal exposure rationale.
This suggests that individuals with OCD may be mrieaalily accepting of a cognitive
defusion rationale than a treatment rationale tb@ires people to mentally elaborate a

stimulus they fear.
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There was an overrepresentation of women in theegusample, which is not
atypical of an undergraduate psychology class.lgin a more balanced sample would
have been desirable, there is no reason to expecthtese findings would not generalize
well to men.

Through an accident of random assignment, in coisgawith the imaginal
exposure group, the verbal repetition group rejplostgnificantly lower pre-CMDT
(baseline) ratings of distress for the first idéat contamination-related thought, as well
as lower pre-CMDT ratings of belief, distress, amebningfulness for the
“contamination” thought. However, there were noeotbignificant differences between
groups in baseline ratings of belief, distresaneaningfulness, which suggests that the
reductions observed following verbal repetition &due to the intervention, rather than
simply being due to a less negative initial ap@iaes the contamination-related thoughts.

Caution must be taken when attempting to deterithie¢herapeutic benefit of
verbal repetition, based on the present resultsexamination of the change in appraisal
ratings, from the initial ratings at pre-CMDT tcetfinal ratings at one-week follow-up,
reveals a significant reduction following verbgbegtion for only five of nine appraisal
ratings. There was an 11% decrease in belief mfimgcontamination-related thought
#1; a 9% decrease in belief, a 24% decrease iregsstand an 18% decrease in
meaningfulness ratings for thought #2; and a 15étedese in meaningfulness ratings for
thought #3. An examination of the change in appiai®llowing imaginal exposure
reveals a significant reduction in appraisal raify four of nine ratings. For thought #1,
there was a 23% decrease in ratings of distresthdoight #2, there was a 9% decrease

in belief ratings; and for thought #3, there wasla®b decrease in belief and a 14%
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decrease in distress ratings. As such, at one-fodlelw-up, the overall change in
appraisal ratings following verbal repetition waglly similar to the change following
imaginal exposure.

An examination of the change in appraisal ratimggte “contamination” thought
from pre-CMDT to follow-up, revealed no significareiductions in belief and distress,
and a 15% reduction in meaningfulness ratingspWahg verbal repetition. One
explanation for the lack of significant reductiongelief and distress ratings is that
while the word “contamination” was repeated mameis by the verbal repetition group
during the CMDT, this practice was not explicitigded with the cognitive defusion
rationale, which participants did not view untiteafthe CMDT was completed. This is
further evidence to suggest that the cognitive siefurationale and the verbal repetition
exercise needs to be connected in order for bertefibccur. It also raises the possibility
that extended practice of verbal repetition mayrastilt in commensurate reductions in
appraisal ratings. The extent to which extendedtm®and/or daily use of verbal
repetition over a period of time leads to furtredtuctions in appraisals of anxiety-
provoking thoughts is an important area for futinreestigations.

Following the extended use of imaginal exposurdHer‘contamination” thought
during the CMDT, significant reductions in the le¢lf10 %), distress (15 %), and
meaningfulness (12%) ratings were observed atvelp. These results are consistent
with a substantial body of research demonstratiegoenefits of extended exposure on
reducing the distress associated with anxious thsug.g., Foa et al., 1998). The
significant reductions in belief and meaningfulnappraisals were unexpected, but are

consistent with the previous finding that repeaeplosure, in the absence of any direct
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cognitive intervention, promotes a change in bsltefvards obsessive thoughts (Ito et
al., 1995; Whittal et al., 2005).

It might be argued that the significant reductionmeaningfulness that were
observed immediately following verbal repetitionrevsimply due to demand
characteristics, as the cognitive defusion ratieriplicitly stated that through rapid
repetition of a word, that word will temporarilyse its meaning. However, the imaginal
exposure rationale explicitly stated that thouglats become less distressing through
thinking about them, yet participants did not ré@ary significant decrease in distress
immediately following imaginal exposure. In additjdor the verbal repetition group,
similar reductions were observed for appraisalsatief and distress immediately
following verbal repetition, and these dimensiohst@ange were not discussed in the
cognitive defusion rationale.

It is unknown how well the reductions in appraisgfisontamination-related
thoughts following the verbal repetition intervemtiwould generalize to the cognitions
associated with other types of emotional disor@ers., worrisome thinking associated
with generalized anxiety disorder, catastrophicaméspretations associated with panic
disorder, intrusive thoughts associated with pagtrhatic stress disorder, obsessive
thoughts associated with other clinical subtype®6D, and depressive rumination
associated with major depressive disorder). Ibisceivable that certain thoughts (e.g.,
the vague worrying characteristic of generalizexdety disorder) would be difficult to
succinctly summarize in a short word or phrase ¢thatbe repeated out loud. An inability
to accurately summarize negative cognitions in@mn&vo short words or phrases could

limit the potential clinical utility of this inteention for these individuals. However, for
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problems associated with specific and identifightaughts (e.g., a major depression
characterized by specific negative beliefs aboaitsilf, such as “I am ugly”, or a specific
phobia of the number “thirteen”), the verbal repeti intervention may be useful in
promoting a reappraisal of these negative cogrstibmaddition, the cognitive defusion
rationale used in the present study, with its eraghan shifting the context of thinking
towards viewing anxiety-provoking thoughtsjast thoughts that do not need to be
eliminated or controlled, is consistent with recaoteptance-based approaches to the
treatment of anxiety disorders (for a review, sesilld, Roemer, Lerner, & Tull, 2004).

Unfortunately, due to problems by participantsaldwing the instructions
during the completion of the Interpretations ofuisions Inventory, there were no data
available to examine the more general changes taaognitive beliefs following verbal
repetition and imaginal exposure. This will be ateresting and important area to study
in future investigations of verbal repetition, asipossible that verbal repetition, with its
explicit metacognitive emphasis, may have a ladteeficial impact on the way in
which individuals view their negative thoughts.

Although there was a tendency for verbal repetiparticipants’ semantic
satiation scores and appraisal ratings to be agsaocin the hypothesized negative
direction, the correlations were, for the most paot statistically significant (at post-
intervention, average= -.14; at follow-up, average= -.28). It is possible that an effect
between variables does exist, but that eitherdhgte size was not large enough to
detect the effect, or that there were too few nbsahtamination” and “automobile”
items presented, resulting in too much variabfiitythe mean differences in RTs to be

statistically significant. It is expected that acreased sample size and the inclusion of
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more CMDT stimuli would have been necessary toebetscertain the relation between
semantic satiation and changes in appraisals gaounation-related thoughts following
verbal repetition.

Directions for Future Research

Follow-up research should replicate and elaboratéhe present findings by
assessing factors such as the extent to which esjetition, compared to imaginal
exposure, leads to changes in daily contaminagtewvant routines and avoidance
behaviours. In addition, it will be interestingdetermine whether the daily practice of
verbal repetition and/or imaginal exposure resulfsirther reductions in the
believability, distress, and meaningfulness assediwith contamination-related
thoughts. This will be an important comparisonegithe extensive research supporting
the positive effects of repeated exposure-basexdipeafor a review, see Foa, Franklin,
& Kozak, 1998). It is expected that with repeat@aginal exposure practice, ratings of
distress associated with contamination-relatedghtsuwould show a linear decrease,
whereas it is unknown if the repeated practiceasbal repetition would further reduce
the associated distress. In addition, it is novkmavhat effects, if any, repeated verbal
repetition or imaginal exposure practice would hamehe reappraisal of the belief and
meaningfulness associated with contamination-reltteughts.

In the present study, participants who receivatbal repetition experienced
immediate reductions in the belief, distress, ae@mmgfulness associated with their
contamination-related thoughts. Future studies lsheeek to determine if the addition of
verbal repetition to the CBT and exposure and nesp@revention treatment of OCD

will promote an increase in treatment outcomesyelkas an increase in compliance
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rates in individuals who are resistant to complyivith standard exposure and response
prevention instructions. The use of the verbal tigpe intervention could be a way for
individuals to view their obsessive thoughts leganingfully, and promote an
experience of the thoughts as being “just thougftsiyes et al., 1999). It has been
suggested that interventions that promote a resabiaf the beliefs held towards
obsessive thoughts and that promote reductiorgimeaningfulness of obsessive
thoughts may improve treatment outcomes (Salkoy4®i85; Salkovskis & Kirk, 1997),
and decrease exposure and response preventionergaefusal and dropout (Purdon, in
press). As such, it would be interesting to studtydffects of adding verbal repetition as
an adjunct to existing exposure and response ptieveand CBT treatments for OCD.

There has been a recent proliferation of “third @a@BT interventions such as
Acceptance and Commitment Therapy, all of whichehan explicit emphasis on
metacognition (e.g., Hayes et al., 1999; Lineh&931 Marlatt, 2002; Segal et al., 2002;
Wells, 2000). Advancements in cognitive theorie©aD (e.g., Clark, 2004; Purdon and
Clark, 1999), as well as the results of a recenbuatrolled clinical trial of Acceptance
and Commitment Therapy for the treatment of OCDdhig et al., 2006), suggest that
interventions which teach individuals with OCD tgerience obsessive thoughts in a
detached context (i.e., experiencing an obsesBougght as “just another thought” that
does not need to be acted on) are promising matidigs to existing habituation-focused
exposure and response prevention and CBT treatrfeen@CD.

For the verbal repetition group, from post-intertvem to follow-up there was a
significant increase in the belief and distressgat for one of the contamination-related

thoughts. It would be interesting to know if a mveek “booster session” of verbal
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repetition would have prevented this small incresasd maintained the significant
reductions observed at post-intervention.

There were a number of significant decreases inaéggd ratings at follow-up for
the imaginal exposure group. Although there wer@muediate reductions following the
imaginal exposure intervention, it is possible thanhediate reductions in appraisal
ratings would have been observed had the periadaginal exposure practice been
extended beyond 30 seconds, given the well-eskedalibenefits of extended exposure-
based practices.

Another potential direction for future researchagxamingositive affectivity
following the use of verbal repetition. During therbal repetition intervention, it was
observed that a number of participants began tesand/or laugh while completing the
rapid verbal repetition of contamination-relatedrdsy as they noticed how the word is
perceived differently (e.g., “urine” begins to sdurke “you’re in” during rapid
repetition of the word). Although no formal datasaellected to support this
observation, these displays of positive emotionewwat observed in the imaginal
exposure participants while they were engaged aginal exposure of their
contamination-related thoughts. In the recent utrotiad study of Acceptance and
Commitment Therapy for the treatment of OCD (Twodtigl., 2006), all participants
found it to be a highly acceptable therapeutic apgh. It would be interesting to more
formally examine whether Acceptance and Commitriidtrapy-based interventions
such as cognitive defusion techniques are moregidéa more likely to promote positive
emotions, and more likely to be used by individwailh OCD than are exposure and

response prevention interventions.
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An intriguing finding was that whereas no immedietiect was observed
following imaginal exposure, significant reductiomsre observed one week following
the intervention. This finding highlights the impamce of conducting follow-up
assessments when studying the effects of exposisedlireatments. Otherwise, a lack of
immediate treatment effects may be considered urately as evidence of a lack of
clinical utility, and potentially efficacious treaents may be wrongly dismissed as
ineffective.

If the results of the present study are replicated future studies find verbal
repetition to be an effective adjunct to existimyghological treatment of OCD, it will be
useful to determine the possible predictors of sitp@ response to the verbal repetition
intervention. The present results suggest thatibaibility ratings of the cognitive
defusion rationale were overall, not predictiveoafcome, although they were significant
predictors for two of the nine between-group congumers of reductions in appraisals.
Noteworthy is the fact that the credibility ratingsthe present study were made
immediately after watching the video, kartor to the actual implementation of the verbal
repetition technique. As such, it is possible thatgnificant relation between credibility
ratings and outcome could exist between the twabhas. It is a reasonable to
hypothesize that participants who experience anadiate reduction in belief, distress,
and meaningfulness appraisals will rate the rateoogedibility higher than participants
who experience no reduction; this is a questioridture research to address.
Conclusion

The verbal repetition of thoughts is a cognitiedusion technique used in

Acceptance and Commitment Therapy to help clieistsdce themselves from the literal
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content of their thoughts, so they can be viewea detached context. In the present
study, verbal repetition plus a cognitive defugiationale was significantly more
effective then either brief imaginal exposure @usabituation rationale, or no
intervention, in the immediate reductions of beldétress, and meaningfulness
associated with contamination-related thoughtssdch, the verbal repetition of thoughts
might be an interesting adjunct to existing psyobalal treatments for obsessive-

compulsive disorder, but more research is necessdigtter determine its clinical utility.
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Footnote
Seventeen of the 93 participants (18.3%) did notalete the Interpretations of
Intrusions Inventory at initial selection. Anothgarticipant (1.1%) completed the
Interpretations of Intrusions Inventory at initgdlection, but did not report any intrusive
thoughts. Eight participants (8.6%) reported thasdbr which it was unclear if it was an
intrusive thought or an actual event which theyendentifying (e.g., “my grandmother’s
funeral”). Six participants (6.5%) identified thdatg which were either worries about the
future or negative thoughts about the past (elgvjll'disappoint my parents”, “I failed a
course”), instead of intrusive thoughts. The idedithoughts from four other
participants (4.3%) were not considered interpieténg., “dislike of sharing food”). In
total, data from 36 participants (38.7%) had tekeluded. In addition to these reporting
problems, following the completion of the Inter@t@ns of Intrusions Inventory in the
laboratory, six participants informed the experiteethat they were unsure if they
completed the questionnaire properly, as they nd#terent interpretations for each of
the two thoughts they identified. Unfortunatelyedo these myriad problems, the
remaining data from this self-report measure wascansidered to be suitable to address

the questions of interest, and this data was ralyyaed or reported.
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Appendix A: Identification of Contamination-Relat&toughts

Please read over the list of “contamination” woadd rank, in order, the three words that
you find to be modtlistressing (e.g., germs #1, urine # 2, bacter)a #3

bacteria
blood
disease
excrement
germs
infection
saliva
urine
virus

For each of the three words you have identifiedapé write down, in one brief sentence,
a distressing thought you experience that invotliesvord.

#1.

#2.

# 3.
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Appendix B: Identification of Automobile-Related dinghts

Please read over the list of “automobile” words eanik, in order, the three automobiles
that you find to be most familiar (e.g., mazdadigvrolet #2, toyota #3).

buick
chevrolet
chrysler
dodge
ford
honda
mazda
pontiac
toyota

For each of the three words you have identifiedapé write down, in one brief sentence,
a thought you may experience that involves the word

#1.

# 2.

# 3.
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Appendix C: Appraisal Ratings of Identified Contaation-Related Thought

Identified thought:

How believable is the thought?

Not at all believable Very believable

How distressed are you by the thought?

Not at all distressed Very distressed

How meaningful is the thought?

Not at all meaningful Very meaningful

94



Appendix D: CMDT Neutral Category Names and Takyetds

Category

TIME
METAL
DOG
CRIME
WEAPON
SPORT
MUSIC
COLOUR
DANCE
FLOWER
TREE
SNAKE
DRUG
FOOD
TOOL
SPICE
GAME
MONTH
VEHICLE
APPLIANCE
BOOK
MEDIA

Member Target

minute
gold
poodle
murder
gun
hockey
jazz
blue
disco
rose
maple
cobra
heroin
bread
hammer
pepper
chess
april
truck
stove
novel
radio
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Category

GEM
ANIMAL
CLOTH
FUEL
LIQUOR
FRUIT
WEATHER
BIRD
TOY
FISH
CITY
PLANT
COUNTRY
MONEY
SNACK
DRINK
SEAFOOD
EMOTION
SPICE
EXERCISE
DESSERT
HOUSE

Nonmember Target

horse

cotton

oil
scotch
apple
rain
robin
doll
spider
halifax
cactus
russia
dollar
candy
water
lobster
love
diamond
sofa
rail
foot
blanket



Appendix E: CMDT Ability Rating

How able were you to carry out the interventionimiy the interval?

Not at all able Very able
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Appendix F: Verbal Repetition Rationale and Inteti@n

Videotaped Dialogue
Scientist (S): As a species, language, includingights and words, gives us the

blessings and the curse of knowledge. The powkmngfuage has pros and
cons: there is a “light side” and a “dark side”. the positive side, we can
influence the environment and create a comfortéfieleJust look around in
this room. Lights, chairs, central heating, anddio¢hes we are wearing...
Without language and our thoughts, which we cajidal thinking, these

would not be here. On the dark side, however, ngdle only species that
worries. In the extreme case, we are the only spabiat commits suicide.

The dark side becomes dominant when we betleateour thoughts are
literally what they say they are. And we tendhimk of our thoughts, of what
they say, as the reality or as the criteria ofrdadity. For example, you are
what your thoughts say who you are, what you aré,h@ow you are. However,
are you really what your thoughts say you are?

What if | say that thoughts are simply whegyt are — thoughts are just
thoughts — rather than what they say they arenight be difficult to get this
point, so let’s do a sort of silly exercise.

As | say, this exercise sounds silly. I'm gpto ask you to say a word.
Then you tell me what comes to mind. | want yosdyg the word, “Milk”.

Actor (A): Milk.

n unurunroun

: Good. Now tell me what comes to mind when yad 2

: I have milk at home in the refrigerator.

: O.K. what else? What shows up when we say “Milk”

. | picture it---white, a glass.

: Good what else? Can you taste it?. Can younfieat it feels like to drink a

glass of milk? Cold, creamy, coats your mouth...rght

: O.K. let’s see if this fits. What came acrosarymind was things about actual

milk and your experience with it. All that happensdhat we made a strange
sound — Milk. say it slowly! --- and lots of tho#gngs show up. Notice that
there isn’t any milk in this room, not at all. Builk was in the room
psychologically. You and | were seeing it, tastingnd feeling it. And yet,
only the word was actually here.

: Now, here is another exercise. The exercisditdeasilly, and you might feel

embarrassed doing it, but | am going to do it witkh so we can all be silly
together. What | am going to ask you to do is tptha word, “milk,” out loud,
over-and-over again, and as rapidly as possibkilan notice what happens.
Are you ready?

: O.K,, Let's do it. Say “milk” over and over agai
: (after 30 seconds) O.K. now stop. Tell me wiaabe to mind while you kept

repeating it?

A: Gone, it sounds funny, it was just a sound.
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S: Did you notice what happened to the psycholdgispects of milk that were
here a few minutes ago?

A: It seems to just go away.

S: Right. When you said it the first time, it wasifamilk was actually here, in the
room. But all that really happened was that yotigagd that word. The first
time you said it, it was more than just a word, d@mdas almost solid. But
when you said it again and again and again, yoarbé&glose that meaning
and the words became just a sound.

What | am suggesting is that, as you repeat saaayxety-provoking
thoughts, your mind begins to see the thought®ese nWhat happens in this
exercise may be applied to our negative thoughteeMyou think about
things, in addition to any meaning behind thosedspisn't it also true that
these thoughts are just thoughts. The thoughtgistesmoke, there isn't
anything solid in them.

Verbal Repetition Intervention

Experimenter (E): Now, your task here is to sayvioed "XXX”, out loud, over
and over again, as rapidly as possible until I"sayp". Do you have any
guestions?

Participant: (the participant may or may not as&gjions about the procedure)

E:O. K., are you ready? Now, begin (Experimentey negpeat the thought with
the participant initially to prompt him or her toltbw the protocol).

(wait 30 seconds)

E: Stop! Please answer the following questions étterimenter gives the
participant a rating sheet).
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Appendix G: Imaginal Exposure Rationale and Intatiom

Videotaped Dialogue
Scientist (S): Have you ever visited friends whe lon a really busy street or
near an airport? You've probably wondered howhaworld they can stand
the noise. But your friends seem hardly to natic©r have you ever
squeezed into a tight pair of shoes or jeans imtbning, only to find that a
little later you've forgotten you have them on?ydiu’ve had either of these
experiences, you've witnessed your body’s procé8sabituation” firsthand.
Habituation, which comes from the Latin wdrdbitus for “habit”, means “to
accustom; to make familiar by frequent use or peatt In other words, after
a familiarity with something that at first produastrong physical or
emotional reaction, we learn to get used to it@aignore it.

Imagining in detail a scary thought may hgho to think about
uncomfortable, fear-provoking things so that thegdime less disturbing and
meaningful. What if | say that thoughts can becdess fearful and distressing
if you just continue to experience them? In tisu@xiety-provoking thoughts
are likely to lessen in intensity as you conceptt them, because you can
get used to the initially fearful thoughts and beeaused to it so the “volume
gets turned down”.

S: Let’s practice imaginal exposure. | would lif)au to think of a scary situation,
in particular, a mean-looking dog that is barking@u, and think about it in
vivid detail. Think of the scariest type of doguyknow of, and imagine it with
its teeth showing, barking really loudly at youmagine it as vividly as if you
were watching yourself and the dog in a scene fianovie, frame by frame.

S: (After 30 seconds) O.K. now stop. Tell me whagtrened as you imagined the
scene?

Actor (A): It seemed somewhat scary at first, et it didn’t bother me as much
by the end.

S: Right. When you started to think about it, itsvées if the barking dog was
actually here, in the room. But all that really paped was that you just
thought about that scene. But the more you thiobdugit, the more your mind
gets used to the image.

S: What | am suggesting is that, as you imagineagysor anxiety-provoking
scene, your mind gets used to the image and itmbesdess distressing. It is
like when you first put on those tight shoes, thayt for a bit, but then you
begin not to notice them. What happens in thisase may be applied to our
negative thoughts. When you think about distrestiinggs, by concentrating
on them for long enough, you become used to thegiioand is doesn’t seem
as distressing or scary.
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Imaginal Exposure Intervention

Experimenter (E): Now, your task here is to imagirgetailed scene involving
the thought "XXX”, and concentrate on it until lysstop. Do you have any
guestions?

Participant: (the participant may or may not as&gjions about the procedure)

E:O. K., are you ready? Now, begin.

(wait 30 seconds)

E: Stop! Please answer the following questions ébterimenter gives the
participant a rating sheet).
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Appendix H: Intervention Rationale Credibility Ragi

How credible is the rationale for this interventfon

Not at all credible Very credible
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Appendix I: Amount of Intervention Use

Did you use your intervention during the week?
Yes

No

If Yes:

How often did you use your intervention during teek?

Not at all All tHeme
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Appendix J: Results for Contamination-Related T
Appraisals of Identified Contamination-Related Tglo#2(Table 4)

Belief RatinggFigure D): There were no differences between gsanpgheir
belief ratings at either pre-CMDT or pre-interventi(all Fs < 2.35,ps> .12). There was
a main effect of timef (3, 83) = 7.46p < .001,MSE= 138.77, which was qualified by a
significant time by group interactioh, (3, 83) = 2.17p < .05,MSE= 138.77. Planned
comparisons for verbal repetition revealed a sigauft decrease in belief ratings from
pre-CMDT to post-interventiork (1, 85) = 12.34p = .001,MSE= 166.42; from pre-
intervention to post-interventiof, (1, 85) = 23.76p < .001,MSE= 135.78; from pre-
CMDT to follow-up,F (1, 85) = 4.14p < .05,MSE= 169.18; and from pre-intervention
to follow-up,F (1, 85) = 11.24p = .001,MSE= 128.17. Planned comparisons for
imaginal exposure revealed a significant decreasatings from pre-CMDT to follow-
up,F (1, 85) = 5.26p < .05,MSE= 169.18; and from pre-intervention to follow-up(1,
85) =8.19p < .01,MSE= 128.17. There was also a trend towards a dexiraatings
from post-intervention to follow-ug; (1, 85) = 2.96p = .09,MSE= 166.84.

Distress Rating¢Figure E): There were no differences between gsonpheir
distress ratings at either pre-CMDT or pre-inteti@n(all Fs < 1.91ps > .16). There
was an overall main effect of timé,(3, 83) = 6.85p < .001,MSE= 236.44, in the
reduction of distress, which was qualified by angigant time by group interactiof, (3,
83) = 3.00p = .01,MSE= 236.44. Planned comparisons for verbal repetitevealed a
significant decrease in distress ratings from pkBT to post-interventioni (1, 85) =
21.33,p <.001,MSE= 271.04; from pre-intervention to post-interventiF (1, 85) =
28.04,p < .001,MSE= 183.75; from pre-CMDT to follow-ug (1, 85) = 10.04p < .01,
MSE= 369.97; and from pre-intervention to follow-up(1, 85) = 13.41p < .001,MSE
= 239.58. For imaginal exposure, there was a ttewdrds an increase in distress ratings
from pre-CMDT to pre-interventioif;, (1, 85) = 3.34p = .07,MSE= 152.73; and a
significant decrease in ratings from pre-intervemtio follow-up,F (1, 85) = 4.81p <
.05,MSE= 239.58.

Meaningfulness Rating&igure F): There were no differences between gsonp
their meaningfulness ratings at either pre-CMD pr&-intervention (alFs< 1.21,ps>
.26). There was an overall main effect of tifag3, 83) = 8.51p < .001,MSE= 155.04,
which was qualified by a significant time by graageractionF (3, 83) = 4.08p = .001,
MSE= 155.04. Planned comparisons for verbal repetitevealed a significant increase
in meaningfulness ratings from pre-CMDT to pre4méation,F (1, 85) = 5.85p < .05,
MSE= 83.36. There was a significant decrease ingatirom pre-CMDT to post-
interventionF (1, 85) = 10.87p = .001,MSE= 167.94; from pre-intervention to post-
interventionF (1, 85) = 34.96p < .001,MSE= 120.14; from pre-CMDT to follow-ugs
(1, 85) = 6.75p < .05,MSE= 206.31; and from pre-intervention to follow-tp(1, 85) =
21.32,p < .001,MSE= 165.42. For imaginal exposure, there was a fsigmt increase in
ratings from pre-CMDT to pre-interventioR,(1, 85) = 5.05p < .05,MSE= 83.36; and a
significant decrease in ratings from pre-intervemtio follow-up,F (1, 85) = 5.52p <
.05,MSE= 165.42.
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Between-Group Comparisons

To determine if there were significant differenbesween intervention groups in
terms of the immediate change in appraisal ratiogsontamination-related thought #2
following intervention, a series of 2 (time; Preervention, Post-intervention) x 2
(group; Verbal Repetition, Imaginal Exposure) reépdaneasures ANOVAS were
conducted for the belief, distress, and meaning&grappraisal ratings. Each of the main
effects of time ffs > 13.56ps < .01), as well as the time by group interacti@iss> 6.55,
ps < .05) were significant, indicating that verbebetition was significantly more
effective than imaginal exposure in the immediatgppraisal of the thought. In addition,
a series of 2 (time; Pre-CMDT, Follow-up) x 2 (gop¥erbal Repetition, Imaginal
Exposure) repeated measures ANOVAs were conductdtié appraisal ratings for
contamination-related thought #2, to determinédfré were significant differences in the
change in ratings from baseline to follow-up follagyverbal repetition and imaginal
exposure. For the belief, distress, and meaningédmatings, there were significant main
effects of time, s > 4.16 ps < .05), but the time by group interactioks € 2.90ps >
.09) were not significant, suggesting no differenbetween the intervention groups in
their respective abilities to reduce the appraishtontamination-related thought #2.

To determine if there were differences betweenaledpetition and no
intervention, a series of 2 (time; Pre-interventiBost-intervention) x 2 (group; Verbal
Repetition, No Intervention) repeated measures AN®Were conducted for the belief,
distress, and meaningfulness ratings. Each of tia gffects of timeKs > 11.39ps <
.01), as well as each of the time by group intévastfs > 8.33ps < .01) were
significant. In addition, a series of 2 (time; EMDT, Follow-up) x 2 (group; Verbal
Repetition, No Intervention) repeated measures AN®Were conducted for the
appraisal ratings, to determine if there were $icgmt differences in the change in
ratings from baseline to follow-up following verb@jpetition and no intervention. For
the belief ratings, there was a trend towards anretiect of timef (1, 56) = 3.42p =
.07,MSE= 145.74, but no time by group interactién(l, 56) = 1.43p = .24, MSE=
145.74, suggesting no differences between groufieeinrespective abilities to reduce
the belief in the contamination-related thoughtwuwer, for the distress and
meaningfulness ratings, there were significant neffiects of time s > 4.92ps < .05),
as well as significant time by group interactioRs € 5.63ps < .05), indicating that
verbal repetition was more effective than no ineéation in the reduction of these
appraisals.

To determine if there were differences between in@gxposure and no
intervention, a series of 2 (time; Pre-interventiBost-intervention) x 2 (group; Imaginal
Exposure, No Intervention) repeated measures ANOWV&=® also conducted for the
belief, distress and meaningfulness ratings. Ndrieeomain effects of time~6 < 2.61,
ps > .11), or the time by group interactioRs € 1.11ps > .30) were significant,
indicating that imaginal exposure and no intenantivere equally ineffective in the
immediate reappraisal of the thought. In additeseries of 2 (time; Pre-CMDT, Follow-
up) x 2 (group; Imaginal Exposure, No Interventicgpeated measures ANOVAs were
conducted for the appraisal ratings, to deternfitigere to determine if there were
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significant differences in the change in ratingsrirbaseline to one-week follow-up
following imaginal exposure and no intervention.ndmf the main effects of timé&¢ <
3.10,ps > .09), or the time by group interactiofs € 1.41ps > .23) were significant.
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Appendix K: Results for Contamination-Related THhotuig3
Appraisals of Identified Contamination-Related Tgloi#3(Table 5)

Belief RatinggFigure G): Five cases (verbal repetitior 2; imaginal exposune
= 2; no interventiom = 1) were observed to have recorded an extreroelyating of
belief associated with their third identified camiaation-related thought at pre-
intervention. As such, they were eliminated from #imalysis of belief ratings.

There was a significant difference between grongheir belief ratings at pre-
CMDT, such that baseline no intervention ratingseNewer than both verbal repetition,
F (1, 80) = 3.97p = .05,MSE= 319.60, and imaginal exposuFe(l, 80) = 8.69p < .01,
MSE= 319.60. There was also a significant differelmegveen groups at pre-
intervention, such that no intervention ratingseMemer than verbal repetitioR, (1, 80)
=5.24,p < .05MSE=182.81, and imaginal exposuFe(1, 80) = 7.89p < .01,MSE=
182.81. There was an overall main effect of tifmé3, 78) = 11.00p < .001,MSE=
164.30, which was qualified by a significant timedyoup interactionk- (3, 78) = 3.93p
= .001,MSE= 164.30. Planned comparisons for verbal repetitevealed a significant
decrease in belief ratings from pre-CMDT to poséimention,F (1, 80) = 16.58p <
.001,MSE= 222.04; from pre-intervention to post-interventiF (1, 80) = 41.69p <
.001,MSE= 122.60; and from pre-intervention to follow-Ufp(1, 80) = 7.83p < .01,
MSE= 141.32. In addition, there was a significant@ase in belief ratings from post-
intervention to follow-upF (1, 80) = 7.75p < .01,MSE= 188.53. For imaginal
exposure, there was a significant decrease ingafiom pre-CMDT to follow-upk (1,
80) = 6.16p < .05,MSE= 225.62; from pre-intervention to follow-up,(1, 80) = 10.19,
p <.01,MSE= 141.32; and there was a trend towards a decneaagngs from post-
intervention to follow-upF (1, 80) = 3.35p = .07,MSE= 188.53.

Distress Rating¢Figure H): There were no differences between gsongheir
distress ratings at either pre-CMDT or pre-intetien(all Fs < 1.23,ps> .26). There
was an overall main effect of timé,(3, 83) = 3.66p < .05,MSE= 255.19, in the
reduction of distress, which was qualified by angigant time by group interactiof, (3,
83) = 2.59p < .05,MSE= 255.19. Planned comparisons for verbal repetitevealed a
significant decrease in distress ratings from pk&EJ to post-interventionk (1, 85) =
14.46,p < .001,MSE= 251.39; and from pre-intervention to post-ingrtion,F (1, 85)
=20.27,p < .001,MSE= 223.17. There was also a significant increaghsiress ratings
from post-intervention to follow-ugs (1, 85) = 5.61p < .05,MSE= 312.12. For
imaginal exposure, there was a significant decreastings from pre-CMDT to follow-
up, F (1, 85) = 4.55p < .05,MSE= 301.80; and from pre-intervention to follow-up(1,
85) = 6.40p < .05,MSE= 311.84.

Meaningfulness Rating&igure 1): There were no differences between gsdanp
their meaningfulness ratings at either pre-CMD pr&-intervention (alFs< 1.91,ps>
.16). There was a main effect of tinke(3, 83) = 6.13p = .001,MSE= 268.52, which
was qualified by a significant time by group intfan, F (3, 83) = 2.34p < .05,MSE=
268.52. Planned comparisons for verbal repetitemealed a significant decrease in
meaningfulness ratings from pre-CMDT to post-inéetvon,F (1, 85) = 12.32p = .001,
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MSE= 309.20, and from pre-intervention to post-ingmion,F (1, 85) = 22.37p <
.001,MSE= 206.96. There was also a trend towards a dexfeas pre-CMDT to
follow-up, F (1, 85) = 2.97p = .09,MSE= 394.69; and a significant decrease in
meaningfulness ratings from pre-intervention tdofetup, F (1, 85) = 6.64p < .05,MSE
= 247.38. For imaginal exposure, there was a sggmt decrease in ratings from pre-
intervention to follow-upF (1, 85) = 6.90p < .05,MSE= 247.38.

Between-Group Comparisons

To determine if there were significant differenbesween intervention groups in
terms of the immediate change in appraisal ratiogsontamination-related thought #3
following intervention, a series of 2 (time; Pregrvention, Post-intervention) x 2
(group; Verbal Repetition, Imaginal Exposure) repdaneasures ANOVAS were
conducted for the belief, distress, and meaning&grappraisal ratings. Each of the main
effects of timeffs > 12.13ps < .01), as well as the time by group interacti@izs> 4.30,
ps < .05), were significant, indicating that verbepetition was significantly more
effective than imaginal exposure in the immediatgppraisal of the thought.

In addition, a series of 2 (time; Pre-CMDT, Follay} x 2 (group; Verbal
Repetition, Imaginal Exposure) repeated measure®@WAs were conducted for the
appraisal ratings for contamination-related thoutfhtto determine if there to determine
if there were significant differences in the changeatings from baseline to one-week
follow-up following verbal repetition and imagin@kposure. For the belief ratings, there
was a significant main effect of time€,(1, 54) = 8.82p < .01,MSE= 265.54, but no
time by group interactiork; (1, 54) = 1.06p = .31,MSE= 190.20, suggesting no
differences between groups in their respectivatesilto reduce the belief in
contamination-related thought #3. For the distraings, there was a trend towards a
significant main effect of timés (1, 58) = 3.87p = .05,MSE= 398.16, but no time by
group interactionk (1, 58) = 0.43p = .51,MSE= 398.16. For the meaningfulness
ratings, there was also a trend towards a sigmificeain effect of timef- (1, 58) = 3.20,

p = .08, MSE= 475.31, but no time by group interactién(l1, 58) = 0.19p = .67,MSE=
475.31.

To determine if there were differences betweenaladpetition and no
intervention, a series of 2 (time; Pre-interventiBost-intervention) x 2 (group; Verbal
Repetition, No Intervention) repeated measures AN®Were conducted for the belief,
distress and meaningfulness ratings. Each of the effects of timefs > 12.50ps <
.01), as well as each of the time by group intévastfFs > 8.21ps < .01) were
significant. In addition, a series of 2 (time; RZ®DT, Follow-up) x 2 (group; Verbal
Repetition, No Intervention) repeated measures AN®Were conducted for the
appraisal ratings, to determine if there to deteanii there were significant differences in
the change in ratings from baseline to one-wedkvelp following verbal repetition
and no intervention. For the belief and distresisga, there were no significant main
effects of time [fs < .58,ps > .44), or significant time by group interactiqhs < 2.14,
ps > .14). For the meaningfulness ratings, whilegteas no main effect for timg, (1,
56) = .56,p = .46,MSE= 308.93, there was a trend towards a signifitarg by group
interactionF (1, 56) = 3.82p = .06,MSE= 308.93.
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To determine if there were differences between in@gxposure and no
intervention, a series of 2 (time; Pre-interventiBost-intervention) x 2 (group; Imaginal
Exposure, No Intervention) repeated measures ANOV&=® also conducted for the
belief, distress and meaningfulness ratings. Ndrieeomain effects of time~6 < 3.01,
ps > .08), or the time by group interactioRs € .68,ps > .41) were significant,
indicating that imaginal exposure and no intenantivere equally ineffective in the
immediate reappraisal of the thought. In additeseries of 2 (time; Pre-CMDT, Follow-
up) x 2 (group; Imaginal Exposure, No Interventicgpeated measures ANOVAs were
conducted for the appraisal ratings, to deternfitigere to determine if there were
significant differences in the change in ratingsrirbaseline to one-week follow-up
following imaginal exposure and no interventionr Hee belief ratings, there was a trend
towards a significant main effect of tinfe(1, 56) = 3.36p = .07,MSE= 219.17, and a
significant time by group interactioR, (1, 56) = 6.22p < .05,MSE= 219.17. For the
distress ratings, there was no main effect of tifmg,, 56) = 1.15p = .29,MSE=
309.56, but there was a trend towards a signifitere by group interactiork, (1, 56) =
3.45,p=.07,MSE= 309.56. For the meaningfulness ratings, neitiemain effect of
time,F = .04,ps = .84 MSE= 396.96, nor the time by group interactiéns 1.59,ps =
.21,MSE= 396.96, were significant.
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Figure A:Belief Ratings for Identified Contamination-Relaidtbught #1
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Figure B:Distress Ratings for Identified Contamination-RethThought #1
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Figure C:Meaningfulness Ratings for Identified Contaminatitelated Thought #1
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Figure D:Belief Ratings for Identified Contamination-Relaidtbught #2
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Figure E:Distress Ratings for Identified Contamination-RethT hought #2
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Figure F:Meaningfulness Ratings for Identified ContaminatiRelated Thought #2
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Figure G:Belief Ratings for Identified Contamination-Relat@tbught #3
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Figure H:Distress Ratings for Identified Contamination-Reth hought #3
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Figure I:Meaningfulness Ratings for Identified ContaminatiRelated Thought #3
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Figure JBelief Ratings for “Contamination” Thought
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Figure K:Distress Ratings for “Contamination” Thought
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Figure L:Meaningfulness Ratings for “Contamination” Thought
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Figure M:PI-WSUR COWC Subscale Scores
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Table 1

Gender Distribution, Means and Standard Deviatiohé\ge, PANAS scores,

Credibility Ratings, and Amount of Intervention Pliae

Dependent measure VR IE CONT
(= 33) 0 = 30) 0 = 30)

Gender 31 (2) 25 (5) 26 (4)
Age 18.91 (1.33) 19.37 (1.16) 19.93 (2.43)
PANAS Negative Affect

Pre-intervention 14.73 (4.59) 13.93 (5.02) 15.67 (5.70)

Follow-up 15.10 (5.23) 13.63 (3.97) 15.61 (6.01)
PANAS Positive Affect

Pre-intervention 26.39 (6.01) 26.90 (5.35) 27.90 (6.25)

Follow-up 23.70 (6.59) 26.37 (7.74) 24.64 (6.88)

Credibility of rational®

Amount of practice

72.43 (15.43)

40.43 (32.35)

56.97 (25.05)

30.63 (20.96)

Note.a. VRn = 30; CONTn = 28. b. VRN =30. c. VRn =7, IEn = 8.PANAS =
Positive and Negative Affect Schedule; VR = VeRegletition; IE = Imaginal Exposure;
CONT = No InterventionStandard deviations and male gender are in parsgghe
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Table 2
Relation between Pre-CMDT (Baseline) Ratings ofeBdDistress, and

Meaningfulness for Identified Contamination-Relalémught #1, #2, and #3

VAS Rating Belief Distress
Thought #1

Distress .250*

Meaningfulness 546** A16**
Thought #2

Distress 486**
Meaningfulness 537** A463**
Thought #3

Distress .234*

Meaningfulness 247+ S574**

Note. n= 88. *p < .05; **p < .01.VAS = Visual Analogue Scale
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Table 3

Appraisal Ratings for Identified Contamination-Relé& Thought #1

Dependent measure VR IE CONT
(= 30) 0=30) 0 =28)
VAS Belief rating
Pre-CMDT 69.93 (24.37) 70.40 (29.64) 7225.64)

Pre-intervention
Post-intervention
Follow-up

VAS Distress rating
Pre-CMDT
Pre-intervention
Post-intervention
Follow-up

VAS Meaningfulness rating

Pre-CMDT
Pre-intervention
Post-intervention
Follow-up

74.70 (22.89)
63.90 (20.67)
62.00 (29.00)

54.13 (26.86)

60.40 (26.25)
44.77 (26.28)

48.77 (26.83)

49.70 (30.65)
58.93 (30.21)
43.43 (24.48)

49.33 (27.10)

76.27 (25.34)
76.73 (19.77
68.93 (27.71)

66.70 (20.06)
64.93 (26.86)
68.63 (19.29

51.27 (31.42)

59.30 (31.65)
62.47 (26.58)
63.73 (22.03

55.77 (30.09)

76.68 (22.86)
75.75 (22.85)
Fl(26.26)

7123.21)
73.07 (23.18)
69.14 (27.10)

65(26.44)

5423.60)
64.75 (23.37)
59.75 (27.39)

59(38.91)

Note.VAS = Visual Analogue ScaMR = Verbal Repetition; IE = Imaginal Exposure;
CONT = No InterventionStandard deviations are in parentheses.
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Table 4

Appraisal Ratings for Identified Contamination-Rel& Thought #2

Dependent measure VR IE CONT
(= 30) 0=30) 0 =28)
VAS Belief rating
Pre-CMDT 73.47 (26.74) 81.77 (13.64) 77158.58)

Pre-intervention
Post-intervention
Follow-up

VAS Distress rating
Pre-CMDT
Pre-intervention
Post-intervention
Follow-up

VAS Meaningfulness rating

Pre-CMDT
Pre-intervention
Post-intervention
Follow-up

76.43 (26.32)
61.77 (27.03)
66.63 (29.53)

66.57 (26.26)
65.47 (27.86)
46.93 (27.64)
50.83 (29.37)

54.80 (30.62)

60.50 (30.25)
43.77 (25.77)

45.17 (28.34)

82.43 (12.73)
79.80 (1p.34
74.07 (25.36)

62.73 (22.23)
68.57 (21.73)
64.33 (22.74

59.80 (29.89)

60.97 (24.00)
66.27 (21.81)
61.83 (23.93

58.47 (27.01)

79.86 (19.72)
78.71 (18.35)

16(22.36)

71(3B.65)
70.39 (22.78)
66.46 (25.18)
6%(R4.97)

623B.14)
61.29 (25.04)
60.64 (24.88)

83(25.53)

Note.VAS = Visual Analogue ScaMR = Verbal Repetition; IE = Imaginal Exposure;
CONT = No InterventionStandard deviations are in parentheses.
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Table 5

Appraisal Ratings for Identified Contamination-Rel& Thought #3

Dependent measure VR IE CONT
r(=30) 0 =30) 0 =28)
VAS Belief rating
Pre-CMDT 82.68 (17.62) 87.29 (12.71) 7322.21)

Pre-intervention
Post-intervention
Follow-up

VAS Distress rating
Pre-CMDT
Pre-intervention
Post-intervention
Follow-up

VAS Meaningfulness rating

Pre-CMDT
Pre-intervention
Post-intervention
Follow-up

85.57 (13.19)
66.46 (24.08)
76.68 (21.29)

61.03 (26.79)
62.83 (27.72)
45.47 (26.98)
56.27 (30.77)

57.70 (30.48)

59.33 (28.24)
41.77 (23.51)

48.87 (30.05)

87.46 (10.00)
84.04 (11.58
77.32 (21.52)

67.37 (22.66)
69.33 (24.39)
64.93 (23.48

57.80 (28.90)

62.63 (29.11)
67.90 (19.62)
63.03 (25.25

57.23 (27.25)

77.22 (16.70)
74.74 (18.32)

B4(29.43)

67 B285)
69.50 (22.84)
69.39 (23.71)

B(31.31)

572B.02)
60.86 (23.47)
57.64 (22.51)
1(85.28)

Note.a. VRn =28, IEn = 28, CONTn = 27.VAS = Visual Analogue ScaléR = Verbal
Repetition; IE = Imaginal Exposure; CONT = No Intention.Standard deviations are

in parentheses.
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Table 6

Appraisal Ratings for “Contamination” Thought

Dependent measure

VR
(= 30)

IE
(=29)

CONT
= 27)

VAS Belief rating

Pre-CMDT

Pre-intervention

Follow-up

VAS Distress rating

Pre-CMDT

Pre-intervention

Follow-up

VAS Meaningfulness rating

Pre-CMDT

Pre-intervention

Follow-up

69.03 (23.66)
75.63 (19.85)
67.00 (25.03)

51.87 (27.73)
58.33 (27.17)
46.57 (29.64)

49.90 (27.16)
55.73 (27.00)
42.27 (28.55)

82.14 (16.29)
83.76 (12.45)
73.59 (24.37)

65.66 (20.58)
67.10 (21.89)
55.55 (25.95)

63.17 (22.41)
64.62 (19.79)
55.79 (24.86)

74B4.57)
77.08 (17.58)

B3(27.40)

6233.37)
64.93 (27.53)
B(26.64)

54B7.12)
57.15 (26.43)
5§7(26.48)

Note.a. CONTh = 26.VAS = Visual Analogue ScaléR = Verbal Repetition; IE =
Imaginal Exposure; CONT = No Interventidtandard deviations are in parentheses.
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Table 7

PI-WSUR Total Score and Subscale Scores at Ii8&tdction and Follow-Up

Dependent measure VR IE CONT
r(=30) 0 =30) 0 =28)

Total score

Initial selection 49.17 (18.16) 54.13 (229.62 57.46 (19.97)

Follow-up 48.90 (19.70) 54.93 (23.97) @0(24.69)
COWC score

Initial selection 19.93 (3.77) 22.37 (5.64) 21.29 (5.62)

Follow-up 18.90 (6.72) 20.53 (8.40) 23(3617)
DGC score

Initial selection 2.80 (2.83) 3.33(3.32) .0@(3.50)

Follow-up 2.43 (2.40) 3.93(3.82) 4.18@1.
CC score

Initial selection 15.07 (9.43) 16.37 (9.17) 17.50 (7.86)

Follow-up 15.00 (8.84) 17.37 (10.77) 18(9®7)
OTHS score

Initial selection 7.20 (4.83) 7.17 (5.36) 0.36 (6.14)

Follow-up 7.63 (4.21) 7.50 (4.62) 10.360
OIHS score

Initial selection 4.17 (5.07) 4.90 (6.38) .32 (5.61)

Follow-up 4.93 (6.38) 5.60 (5.36) 4.32360.

Note. COWC = Contamination Obsessions and Washorgpdlsions; DGS =
Dressing/Grooming Compulsions; CC = Checking Comipuis; OTHS = Obsessional
Thoughts of Harm to Self/others; OIHS = Obsessidmgulses to Harm Self/others; VR
= Verbal Repetition; IE = Imaginal Exposure; CONTNo InterventionStandard

deviations are in parentheses.
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Table 8

CMDT Mean Median Response Times (RTs) and MeareRwge of Errors

Condition 3 repetitions/Short Imagining 30 repetitions/Long Imagining
RT % error RT % error

IE — neutraf

Member 766.02 (241.78) 5.2 868.18 (261.45) 10.0

Nonmember 852.83 (255.49) 6.5 945.30 (320.14) 5.4
|E — “automobile™

Member 704.13 (175.88) 5.0 810.78 (255.93) .7 6

Nonmember 812.58 (204.82) 3.3 868.01 (223.61) 6.7
|E — “contamination™

Member 813.49 (248.65) 6.9 864.38 (249.47) 9 6

Nonmember 867.85 (256.14) 4.2 945.15 (326.34) 5.8
VR - neutrdl

Member 690.38 (162.93) 1.9 732.16 (187.69) 1.3

Nonmember 759.55 (208.92) 55 782.79 (190.06) 4.0
VR — “automobile®

Member 681.90 (153.18) 4.0 712.57 (171.39) .0 2

Nonmember 733.02 (161.17) 2.5 803.67 (216.23) 1.8
VR - “contamination®

Member 757.38 (217.39) 4.3 796.95 (226.55) .1 5

Nonmember 754.75 (193.93) 4.3 794.89 (203.23) 4.5

Note.a.n =42; b.n = 40; c.n = 48; d.n = 44. RT values are in millisecond&R =
Verbal Repetition; IE = Imaginal Exposur8tandard deviations are in parentheses.
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Table 9

CMDT Mean Response Times (RTs) and Mean Perceatagyeors for

“Contamination” and “Automobile” Conditions (No Rejated Items)

Condition

3 repetitions/Short Imagining 30 repetitions/Long Imagining

RT % error RT % error

IE — “automobile™

Member 828.11 (237.76) 5.8 890.99 (255.93) 12.5

Nonmember 863.02 (201.49) 5.0 1091298.69) 9.2
IE — “contamination’™

Member 902.55 (304.75) 10.0 1004.84 (327.73) 10.8

Nonmember 949.20 (294.69) 5.8 1030(283.66) 5.8
VR — “automobile®

Member 721.52 (167.83) 6.8 807.77 (209.42) .0 3

Nonmember 839.72 (231.29) 3.0 899.91 (270.77) 3.0
VR — “contamination®

Member 818.15 (261.55) 6.8 886.72 (258.76) .3 8

Nonmember 861.83 (243.42) 6.1 862.69 (235.17) 6.1

Note.a.n = 39; b.n = 40; c.n = 43; d.n = 41. RT values are in millisecond&R =
Verbal Repetition; IE = Imaginal Exposur8tandard deviations are in parentheses.
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Table 10
Relation between Verbal Repetition Semantic Satigdicores for Neutral Items,

“Contamination” Items, “Automobile” ltems, and Poe#ttervention Appraisal Ratings

VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminati”
0 =30) 0 = 26) 0 =25)

Post-Intervention

Belief Rating Thought #1 -.147 -.231 .023
Distress Rating Thought #1 -.202 7473 .035
Meaningfulness Rating Thought #1  -.207 -.294 -.033
Belief Rating Thought #2 117 -.196 .042
Distress Rating Thought #2 -.041 10.3 .069
Meaningfulness Rating Thought #2  -.117 -.078 -.006
Belief Rating Thought #3 A415%* 50 .008
Distress Rating Thought #3 -.152 732 .006
Meaningfulness Rating Thought #3  -.209 -.184 -.143

Note.*p < .10; **p < .05.VAS = Visual Analogue Scale.
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Table 11
Relation between Verbal Repetition Semantic Satigdicores for Neutral Items,

“Contamination” Items, “Automobile” Iltems, and Faliv-Up Appraisal Ratings

VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminat”
0 =30) 6 =26) 0 =25)
Follow-Up:
Belief Rating Thought #1 -.120 -.195 207
Distress Rating Thought #1 -.360 91’3 .259
Meaningfulness Rating Thought #1  -.362** -.361* .256
Belief Rating Thought #2 .103 -.8335 231
Distress Rating Thought #2 -.400** A26** 210
Meaningfulness Rating Thought #2  -.319* -.276 181
Belief Rating Thought #3 231 -.311 199
Distress Rating Thought #3 -.357* 528*** 325
Meaningfulness Rating Thought #3  -.380** -.276 137
Belief Rating
“Contamination” Thought -.086 .395** A409**

Distress Rating
“Contamination” Thought -.304 .299 .295

Meaningfulness Rating
“Contamination” Thought -.301 .236 .293

Note.*p < .10; **p < .05; ***p < .01.VAS = Visual Analogue Scale.
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Table 12

Relation between Imaginal Exposure Semantic Satiggicores for Neutral Items,

“Contamination” Items, “Automobile” ltems, and Po#ttervention Appraisal Ratings

VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminat”
0 =27) 6 =24) 0 =24)
Post-Intervention
Belief Rating Thought #1 -.165 306 .090
Distress Rating Thought #1 -.060 020. .350*
Meaningfulness Rating Thought #1  -.287 .083 212
Belief Rating Thought #2 011 406 .202
Distress Rating Thought #2 .027 186. 170
Meaningfulness Rating Thought #2  -.167 219 A11
Belief Rating Thought #3 -.104 -.247 .209
Distress Rating Thought #3 103 065. .370*
Meaningfulness Rating Thought #3  -.022 -.034 292

Note.*p < .10.VAS = Visual Analogue Scale.
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Table 13

Relation between Imaginal Exposure Semantic Satiggicores for Neutral Items,

“Contamination” Items, “Automobile” Iltems, and Faiv-Up Appraisal Ratings

VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminati”
O =27) (= 24) 0 =24)
Follow-Up:
Belief Rating Thought #1 .024 -.278 .090
Distress Rating Thought #1 -.031 042. 211
Meaningfulness Rating Thought #1 .027 -.046 .380
Belief Rating Thought #2 .266 .090 .098
Distress Rating Thought #2 230 10.3 -.008
Meaningfulness Rating Thought #2 133 .320 .024
Belief Rating Thought #3 128 -.083 196
Distress Rating Thought #3 .074 79.0 118
Meaningfulness Rating Thought #3  -.003 -.203 235
Belief Rating
“Contamination” Thought -.089 .302 .079
Distress Rating
“Contamination” Thought -.046 138 .106
Meaningfulness Rating
“Contamination” Thought -.115 .062 149

Note. VAS = Visual Analogue Scale.
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Table 14

Relation between No Intervention — Verbal RepetiBemantic Satiation Scores for

Neutral Iltems, “Contamination” ltems, “Automobildtems, and Post-Intervention

Appraisal Ratings

VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminat”
6=14) 0=13) 0 =13)
Post-Intervention
Belief Rating Thought #1 151 621 .060
Distress Rating Thought #1 427 .248 .150
Meaningfulness Rating Thought #1 332 247 .040
Belief Rating Thought #2 103 264 .188
Distress Rating Thought #2 218 .082 435
Meaningfulness Rating Thought #2 270 113 .069
Belief Rating Thought #3 105 613 -.016
Distress Rating Thought #3 -.142 645x* .067
Meaningfulness Rating Thought #3  -.320 723%** -.419

Note.*p < .10; **p < .05; **p < .01.VAS = Visual Analogue Scale.
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Table 15

Relation between No Intervention — Verbal RepetiBemantic Satiation Scores for

Neutral Items, “Contamination” Iltems, “Automobildtems, and Follow-Up Appraisal

Ratings
VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminath”
Q=14) 0=13) 0=13)
Follow-Up:
Belief Rating Thought #1 .352 124 .014
Distress Rating Thought #1 439 152. 156
Meaningfulness Rating Thought #1 381 .287 .081
Belief Rating Thought #2 .358 742 185
Distress Rating Thought #2 125 234. 354
Meaningfulness Rating Thought #2 270 .370 294
Belief Rating Thought #3 .088 723 .030
Distress Rating Thought #3 .076 562** .300
Meaningfulness Rating Thought #3  .057 .603** .040
Belief Rating
“Contamination” Thought .282 .651** -.132
Distress Rating
“Contamination” Thought .283 374 -.060
Meaningfulness Rating
“Contamination” Thought 115 439 -.258

Note.*p < .10; **p < .05.VAS = Visual Analogue Scale.
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Table 16

Relation between No Intervention — Imaginal Expessemantic Satiation Scores for

Neutral Iltems, “Contamination” ltems, “Automobildtems, and Post-Intervention

Appraisal Ratings

VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminat”
6=13) 0=13) 0 =13)
Post-Intervention
Belief Rating Thought #1 569** 211 552**
Distress Rating Thought #1 .008 332 246
Meaningfulness Rating Thought #1 .091 .186 305
Belief Rating Thought #2 397 131 469
Distress Rating Thought #2 .010 344 279
Meaningfulness Rating Thought #2  -.057 327 228
Belief Rating Thought #3 438 962 .600**
Distress Rating Thought #3 -.054 219 .388
Meaningfulness Rating Thought #3 .264 -.101 .520*

Note.*p < .10; **p < .05.VAS = Visual Analogue Scale.
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Table 17
Relation between No Intervention — Imaginal Expessemantic Satiation Scores for

Neutral Items, “Contamination” Iltems, “Automobildtems, and Follow-Up Appraisal

Ratings
VAS Rating SS Score SS Score SS Score
“neutral” “automobile” “contaminati”
6=13) 0=13) 0 =13)
Follow-Up:
Belief Rating Thought #1 .253 509 .511*
Distress Rating Thought #1 -.214 433. . 231
Meaningfulness Rating Thought #1 011 .130 . 292
Belief Rating Thought #2 .088 425 . 571**
Distress Rating Thought #2 -.090 613** 257
Meaningfulness Rating Thought #2 .014 .502* 137
Belief Rating Thought #3 .253 201 A497*
Distress Rating Thought #3 -.166 769X+ .019
Meaningfulness Rating Thought #3  .002 .070 439
Belief Rating
“Contamination” Thought 423 .199 .356
Distress Rating
“Contamination” Thought -.010 273 219
Meaningfulness Rating
“Contamination” Thought -.183 .210 .072

Note.*p < .10; **p < .05; ***p < .01.VAS = Visual Analogue Scale.
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Table 18
No Intervention — Verbal Repetition and No Intetieam— Imaginal Exposure Appraisal

Ratings for “Contamination” Thought

Dependent measure CONT-VR CONT-IE
n(=14) 0=13)
VAS Belief rating
Pre-CMDT 72.69 (14.07) 76.92 (19.09)
Pre-intervention 74.54 (19.15) 79.62 (16.23)
Follow-up 71.62 (18.25) 74.85 (17.09)
VAS Distress rating
Pre-CMDT 57.14 (25.51) 67.92 (20.32)
Pre-intervention 59.79 (28.89) 70.46 (25.96)
Follow-up 58.36 (28.07) 68.38 (25.04)
VAS Meaningfulness rating
Pre-CMDT 50.64 (24.00) 59.00 (24.44)
Pre-intervention 52.07 (28.47) 62.62 (23.93)
Follow-up 54.57 (28.80) 61.23 (24.41)

Note.a. CONT-VRn = 13.VAS = Visual Analogue Scale; CONT-VR = Control
subgroup receiving verbal repetition instructio@)NT-IE = Control subgroup
receiving imaginal exposure instructior&andard deviations are in parentheses.

139



