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Clinical perfectionism contributes to the onset and mainte-

nance of multiple psychological concerns. We conducted a

randomized, longitudinal test of the efficacy of a web-

based intervention for perfectionism (specifically, cognitive

bias modification, interpretation retraining; CBM-I), com-

pared to an active treatment comparison condition (specif-

ically, guided visualization relaxation training) for

reducing perfectionism and related psychopathology. Col-

lege students (N = 167) with elevated perfectionism were

randomized to one of the two study conditions and were

asked to complete their assigned intervention twice weekly

for 4 weeks. Participants completed measures of perfec-

tionism and psychological symptoms at baseline, 2 weeks

(midway through the intervention period), 4 weeks (at

the conclusion of the intervention period), and 8 weeks

(1 month follow-up). CBM-I was rated as acceptable over-

all, though relaxation training was rated slightly more

favorably. CBM-I outperformed relaxation training on

improving perfectionism-relevant interpretation biases
0005-7894/� 2022 Association for Behavioral and Cognitive Therapies.

Published by Elsevier Ltd.

This work was supported by the National Institute of Mental

Health (grant number T32 MH082761) and an internal, disser-

tation funding grant from the Miami University Psychology
Department to the first author.
Address correspondence to Dorian Dodd, Ph.D., Sanford Center

for Biobehavioral Research, 120 8th St. South, Fargo, ND 58103.

e-mail: Dorian.Dodd@SanfordHealth.org.

lease cite this article as: Dodd, Clerkin and Smith, A Randomized Tes
uided Visualization Relaxation Among High Perfectionistic Undergra
fication –>, Behavior Therapy, https://doi.org/10.1016/j.beth.2022.01
(i.e., increasing nonperfectionistic interpretations and

decreasing perfectionistic interpretations), though with

small effect sizes and inconsistency across study time-

points. Self-reported perfectionism showed small decreases

across time in both intervention conditions. Support was

found for a key hypothesized mechanism of CBM-I, such

that randomization to CBM-I had a longitudinal, indirect

effect on decreasing psychopathology symptom scores

through improving perfectionism-relevant interpretation

biases. However, in light of small effect sizes, the present

study failed to provide compelling evidence that CBM-I

for perfectionism contributes meaningfully to the treatment

of perfectionism.

Keywords: perfectionism; cognitive bias modification; interpreta-

tion bias modification; transdiagnostic; interpretation retraining

PERFECTIONISM IS A WELL-ESTABLISHED transdiagnostic
risk factor for psychopathology, implicated in
depression, anxiety, obsessive-compulsive disor-
der, suicidal ideation, general psychological dis-
tress, and eating pathology (Limburg et al.,
2017). Furthermore, perfectionism is associated
with poorer psychological treatment outcomes
(for a review see Egan et al., 2011). Given robust
evidence that perfectionism is problematic for
mental health, it is concerning that levels of perfec-
tionism are rising (Curran & Hill, 2019). Perfec-
tionism is an ideal target for psychological
t of Interpretation Bias Modification for Perfectionism Versus
duate Studentsa randomized test of interpretation bias mod-
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treatments, given that it is a transdiagnostic risk
factor with relevance to a wide range of psycho-
logical disorders, and evidence shows that treating
perfectionism can lead to improvements in both
perfectionism and related psychopathology
(Arpin-Cribbie et al., 2008; Lloyd et al., 2015;
Riley et al., 2007; Steele & Wade, 2008). The pre-
sent study tested a brief, web-based intervention
for clinical perfectionism.

At present, the leading intervention for perfec-
tionism is cognitive behavioral therapy for perfec-
tionism (CBT-P), which has shown efficacy in a
number of randomized trials in both traditional
and web-based formats (see Suh et al., 2019, for
a review). Other treatments for perfectionism—
such as a mindfulness-based intervention (James
& Rimes, 2018), an interpersonal group therapy
for perfectionism (Hewitt et al., 2015), and Accep-
tance and Commitment Therapy for perfectionism
(Ong et al., 2019)—have been developed, but stud-
ied to a lesser extent than CBT-P. Despite existing
treatments for perfectionism, there is continued
value in testing novel treatment paradigms, which
could serve as alternative or adjunctive interven-
tions, given that no treatment is effective for, or
preferred by, 100% of patients. Indeed, one recent
randomized trial of internet-based CBT-P found
moderate-to-large between-group effect sizes for
the treatment, yet only 45% of participants who
received CBT-P showed clinically meaningful
improvement in perfectionism (compared to 12%
in the waitlist control condition; Rozental et al.,
2017). Thus, an adjunctive intervention could be
valuable in bolstering effects of existing treat-
ments, or could expand the options for patients
or clinicians looking for alternative empirically
supported treatments. Moreover, given that tradi-
tional psychological treatments remain inaccessi-
ble to many people in the United States (Reinert
et al., 2020), it is particularly important that
efforts towards developing new treatments focus
on creating low-cost, widely accessible treatments.
This can be accomplished by targeting transdiag-
nostic risk factors, thereby making interventions
more broadly applicable than disorder-specific
treatments, and by creating web-based, self-
guided interventions that do not require patient
travel or access to a therapist. The present study
tests such an intervention for perfectionism.

In the development of an intervention, it is
important to have a clear theoretical framework
for conceptualizing the targeted construct, in this
case clinical perfectionism. Like CBT-P, the pre-
sent intervention is also informed by the
cognitive-behavioral model of clinical perfection-
ism. According to this model, clinical perfection-
Please cite this article as: Dodd, Clerkin and Smith, A Randomized
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ism involves having a sense of self-worth based
almost entirely on meeting high, rigidly-held, and
self-imposed standards, as well as experiencing
maladaptive evaluative concerns like self-
criticism, shame, and guilt upon perceived failure
to meet those standards (Egan et al., 2011;
Shafran et al., 2002; Shafran et al., 2010). Clinical
perfectionism can also involve avoidance of trying
to meet standards (i.e., procrastination), as well as
a tendency to “raise the bar” after successes due to
attributing the success to insufficiently rigorous
standards (Stoeber et al., 2008). The cognitive-
behavioral model of clinical perfectionism posits
that any aspect of perfectionism, including those
previously thought of as adaptive (e.g., orderliness,
achievement striving), could be clinically signifi-
cant if it leads to development of a dysfunctional
and inflexible schema for self-evaluation (Shafran
et al., 2003). Overall, initial research has found
support for the cognitive-behavioral model of clin-
ical perfectionism among samples of college stu-
dents (Kobori et al., 2009; Stoeber et al., 2008;
Yiend et al., 2011), in the general population
(Howell et al., 2019), and among mixed samples
of clinical and nonclinical adults (Egan et al.,
2007; Riley & Shafran, 2005).

The cognitive-behavioral model of clinical per-
fectionism outlines specific cognitive mechanisms
by which clinical perfectionism is maintained
(e.g., inflexibility of high standards, selective atten-
tion to poor performance, interpretation of events
as involving failure), suggesting clinical perfection-
ism should be particularly well suited to cognitive-
based interventions, such as cognitive bias modifi-
cation. Cognitive bias modification (CBM) refers
to a family of computerized tasks designed to
address cognitive biases by repetitively practicing
(training) new ways of processing information.
Existing tasks target cognitive processes such as
attention, interpretation, or memory (Hertel &
Mathews, 2011). Additionally, CBM is often con-
sidered a suitable adjunctive treatment given that
it can be delivered online without any therapist
assistance. CBM interpretation retraining (CBM-
I) is particularly relevant to clinical perfectionism
given established associations between biased
interpretations and perfectionism (Howell et al.,
2019; Yiend et al., 2011). Two small-scale pilot
studies of CBM-I for perfectionism conducted with
college students found preliminary evidence that
perfectionistic interpretations are modifiable in
the short-term using CBM-I techniques (Dodd
et al., 2019; Yiend et al., 2011).

Although initial research examining CBM-I for
perfectionism is promising, past research did not
use clinical or perfectionist samples, and consisted
Test of Interpretation Bias Modification for Perfectionism Versus
ergraduate Studentsa randomized test of interpretation bias mod-
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of only brief (one or two session) experiments with
no long-term follow-up. Thus, important ques-
tions remain about whether CBM-I can lead to
meaningful and lasting change in perfectionism,
and whether such change would have subsequent
effects on psychopathology that is known to be
related to perfectionism, such as anxiety, depres-
sion, and eating concerns. These questions are par-
ticularly important given meta-analytical reviews
of CBM-I research showing that despite statisti-
cally significant findings, effects tend to be small
and may not lead to clinically meaningful change
(Cristea et al., 2015; Fodor et al., 2020). Addition-
ally, recent methodological advances in traditional
CBM-I tasks warrant testing. For example, partic-
ipants can be encouraged to take a more active
role in the training by incorporating imagery and
prospective cognitions (Hoppitt et al., 2010; Lee
et al., 2015; Menne-Lothmann et al., 2014), and
the CBM-I task can be broadened to target a range
of clinically important maladaptive cognitive pro-
cesses (e.g., minimization, dichotomous thinking)
rather than only targeting interpretations of
ambiguous information (Lester et al., 2011;
Yiend et al., 2014).

The present randomized trial replicates and
extends previous research on CBM-I for perfec-
tionism. College students with elevated perfection-
ism were randomized to CBM-I for perfectionism
or to an active treatment comparison condition.
The comparator conditions in past research on
CBM-I for perfectionism consisted of
perfectionism-inducing paradigms (Yiend et al.,
2011) or neutral paradigms (i.e., promoting both
perfectionistic and nonperfectionistic thinking;
Dodd et al., 2019). We therefore aimed to advance
this research by comparing CBM-I for perfection-
ism to an active treatment condition. Consistent
with the study-design choices of recent CBM-I
research (e.g., Cougle et al., 2020; Wilver &
Cougle, 2019), we selected relaxation training
via guided visualization. This intervention is
already widely, freely available and has known
transdiagnostic psychological benefits (e.g., Utay
& Miller, 2006). CBM-I for perfectionism is
intended to be a widely accessible and transdiag-
nostic intervention, and thus choosing a compar-
ison intervention that already meets these criteria
allowed for a particularly rigorous test of CBM-I
for perfectionism. Given that partial support for
CBM-I for perfectionism was found at even very
low doses of the intervention in prior studies
(Dodd et al., 2019; Yiend et al., 2011), we hypoth-
esized that a greater dose of treatment could
extend the effects of improved perfectionistic inter-
pretations, which could subsequently help to
lease cite this article as: Dodd, Clerkin and Smith, A Randomized Tes
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improve psychopathology that is related to perfec-
tionism. Therefore, compared to these two previ-
ous studies, the present study extended: (1) the
dose of the intervention, from one to two sessions
in prior research, to up to eight sessions over 4
weeks in the present study; (2) the timeframe of
follow-up, from same-day and 1-week outcomes
in previous studies to a 1-month follow-up in the
present study; and (3) the range of outcome mea-
sures, to include symptoms of depression, anxiety,
and eating concerns as these are all domains of
psychopathology that are both related to perfec-
tionism and expected to be prevalent in a college
student sample. Additionally we substantially
increased (i.e., more than doubled) the study sam-
ple size from past research. Finally, we incorpo-
rated recent improvements in CBM-I
methodology designed to increase engagement
with the task and to expand clinical relevance
(specifically, the use of visualization prompts and
prospective cognitions, and expanding the inter-
vention to target a broader range of maladaptive
cognitions other than just interpretations of
ambiguous information). Overall, this study
advances the early development of CBM-I for per-
fectionism, which is an accessible psychological
treatment targeting a transdiagnostic, underlying
mechanism for symptom improvement rather than
a diagnostic category.

Method
All procedures were pre-approved by the appropri-
ate Institutional Review Board. The present study
was part of a larger data collection effort; only
methods relevant to the present study are reported.
Specifically, two novel behavioral tasks designed
to measure perfectionistic performance concerns
via web-based formats were piloted as part of
the larger procedures and are not reported here.
Additionally, information was collected regarding
participant’s past and current receipt of mental
health treatment, which is not reported here.
These additional study assessments were unlikely
to impact the results of the present study. Inter-
ested readers are encouraged to contact the first
author for further information on these additional
assessments. All study aims and hypotheses were
established a priori, as part of the first author’s dis-
sertation proposal.

sample size

For the primary outcome analyses (two-way mixed
measures ANOVAs with two groups and four
timepoints of measurement) a priori power analy-
ses in G*Power (Faul et al., 2007) indicated
acceptable (i.e., 80%) power to detect a small
t of Interpretation Bias Modification for Perfectionism Versus
duate Studentsa randomized test of interpretation bias mod-
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effect (f = 0.10) with a sample size of 138. Power
analyses assumed default values for alpha (.05),
correlation between repeated measures (.50) and
nonsphericity correction e (1). Study recruitment
was ended after two semesters of data collection,
having reached this recruitment goal.

participants

Participants (N = 167) were college students with
clinical perfectionism at time of recruitment. The
sample was predominantly female (80.9%), White
(84.4%), and not Hispanic/Latino (96.4%). The
mean age was 19 years (SD = 0.9).

Clinical perfectionism was operationally
defined as either scoring �30 on the original 12-
item Clinical Perfectionism Questionnaire
(Fairburn et al., 2003) or scoring � 42 on both
the high standards and discrepancy subscales of
the Almost Perfect Scale, Revised (Rice & Ashby,
2007). CPQ scores of 30 represent the measure’s
midpoint (scores can range 12–48), are within
one SD of the mean score found among clinical
perfectionists (Riley et al., 2007) and would corre-
spond to the top 22.5% of a normal distribution
based on descriptive statistics from a sample of
college students (Chang & Sanna, 2012). The
APS-R cut-offs were based on established recom-
mendations for classifying maladaptive perfection-
ists (Rice & Ashby, 2007). Two measures were
used simultaneously in order to maximize the per-
centage of participants screened—from our limited
pool—who might meet inclusion criteria (approx-
imately 50% of participants screened in on one or
the other measure, but not both).

materials and measures

CBM-I Task
This study utilized a revised and expanded version
of the scenario task written by Dodd et al. (2019),
which was developed based on the scenario task
created by Mathews and Mackintosh (2000). Par-
ticipants read brief, three-sentence scenarios that
remained ambiguous until the final word and then
resolved in a nonperfectionistic manner. The final
word or phrase of each scenario was presented
as a word fragment (with one or several missing
letter[s]) and participants had to enter the correct
letter(s) to proceed, thus ensuring their attention
to the nonperfectionistic resolution of the scenario.
For each scenario participants had to correctly
answer a yes/no question about the resolution of
the scenario before proceeding. Participants were
also instructed to spend 10 seconds visualizing
themselves in each scenario, as though it were a
scene from a movie, and to generate a one-
sentence prospective cognition describing what
Please cite this article as: Dodd, Clerkin and Smith, A Randomized
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happened next in each scenario (Lee et al., 2015;
Menne-Lothmann et al., 2014). The first CBM-I
session consisted of 10 scenarios randomly
selected from the set of 80. The second through
eighth CBM-I sessions consisted of 14 scenarios
randomly selected from the set of 80. The first ses-
sion had fewer scenarios to adjust for time spent
completing a questionnaire about mental health
treatment in this session (not used in the present
study), while keeping the total session under 15
minutes on average. See supplementary material
for information on the development of the scenar-
ios task, as well as the content of all 80 scenarios.

Relaxation Training
Participants in the active treatment comparison
condition listened to guided visualization relax-
ation training audio recordings roughly matched
for time with the CBM-I task. Four recordings
(each assigned twice) were developed and used
for the study, describing scenes of a beach, a for-
est, a mountain cabin, and a starry sky. The
recordings were done with a female voice over
gentle instrumental music in the background.

Psychoeducation About Clinical Perfectionism
To increase participant buy-in, upon completion
of baseline questionnaires all participants were
asked to read a brief explanation of clinical perfec-
tionism and its impact on psychological wellbeing.
Provision of psychoeducational materials was con-
sistent with other treatments for perfectionism that
include psychoeducational components (e.g.,
Steele & Wade, 2008).

Treatment Acceptability
Four items from the Treatment Acceptability Ques-
tionnaire (TAQ; Hunsley, 1992) assessed perceived
acceptability, ethics, effectiveness, and potential for
negative side effects of the study interventions, using
a Likert scale from one to seven.

Clinical Perfectionism Questionnaire (CPQ)
The CPQ (Fairburn et al., 2003) consists of 12
items assessing clinical perfectionism in the prior
month, answered on a four-point Likert scale.
Due to its superior psychometric properties, how-
ever, we utilized the 10-item version that omits
two reverse-scored items (Howell et al., 2020;
Prior et al., 2018). Total scores can range from
10 to 40; higher scores indicate higher levels of
clinical perfectionism. Internal reliability in the
present sample was acceptable (across timepoints
a ranged .66 to .82).

Recognition Ratings Test
Consistent with previous CBM-I research (e.g.,
Clerkin & Teachman, 2011), the present study
Test of Interpretation Bias Modification for Perfectionism Versus
ergraduate Studentsa randomized test of interpretation bias mod-
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used a self-developed Recognition Ratings Test to
measure perfectionism-relevant interpretation biases
to ambiguous scenarios. Participants read eight sce-
narios, each with a title, that were intentionally
ambiguous (i.e., designed to invite both perfectionis-
tic and nonperfectionistic interpretations) and con-
tained a word fragment in the final word or
phrase. Participants had to correctly input the miss-
ing letters for the word fragment, as well as correctly
answer a yes/no comprehension question about each
scenario. After seeing all scenarios participants com-
pleted a brief distractor task (watching an online
video for several minutes and answering a question
about it), so that their subsequent ratings would
more likely reflect interpretations rather than rote
memory. Next, participants were presented with
the title of each scenario, as well as four possible
interpretations in random order: (1) a perfectionistic
interpretation, (2) a nonperfectionistic interpreta-
tion, (3) a positively valenced foil (i.e., pleasant
interpretation unrelated to perfectionism), and (4)
a negatively valenced foil (i.e., unpleasant interpreta-
tion unrelated to perfectionism). Participants rated
each interpretation on how similar it was to the sce-
nario using a four-point Likert scale. Scores for each
subscale could range from one to four, with higher
scores indicating stronger endorsement of that inter-
pretation category. Internal reliability ranged from
acceptable to good (perfectionistic interpretations a
ranged .78 to .88; nonperfectionistic interpretations
a ranged .78 to .87; positive foils a ranged .68 to
.83; negative foils a ranged .76 to .87).

Beck Depression Inventory, 2nd Edition (BDI-II)
The BDI-II (Beck et al., 1996) contains 21 items,
answered on a 4-point scale, assessing depressive
symptoms and severity over the preceding 2 weeks.
Total scores can range from 0 to 63 with higher
scores indicating more severe depression. Internal
reliability was excellent (a ranged .91 to .95 across
timepoints).

Overall Anxiety Sensitivity and Impairment Scale
(OASIS)
The OASIS (Norman et al., 2006) consists of five
items, answered on a five-point scale, assessing
anxiety frequency, severity, and impact during
the previous week. Total scores can range from
one to five. Higher scores indicate higher levels
of anxiety. Internal reliability was good (a ranged
.84 to .90).

Short Form of the Eating Disorder Examination
Questionnaire (EDE-QS)
The 12-item EDE-QS (Gideon et al., 2016)
assessed eating disorder symptomatology in the
previous 7 days. Items were rated on a four-
lease cite this article as: Dodd, Clerkin and Smith, A Randomized Tes
uided Visualization Relaxation Among High Perfectionistic Undergra
fication –>, Behavior Therapy, https://doi.org/10.1016/j.beth.2022.01
point scale from zero to three. Total scores were
calculated as the mean of the item scores, with
higher scores indicating higher levels of eating dis-
order pathology. Internal reliability was excellent
(a ranged .89 to .93).

procedures

See Figure 1 for the study flow and participation at
each timepoint. For more detailed information
about study procedures, including recruitment
and retention procedures, study blinding proce-
dures, and adherence to study timelines, see Sup-
plementary material. The baseline assessment
was an in-person laboratory visit; all other study
visits were web-based and remote. During the
baseline visit participants completed a comprehen-
sive informed consent process, provided demo-
graphic information, completed the self-report
assessment battery (CPQ, Recognition Ratings
Test, BDI-II, EDE-QS, OASIS), and read brief psy-
choeducational information on clinical perfection-
ism. After the baseline visit participants were
randomized by the principal investigator (the first
author) to either CBM-I for perfectionism or the
comparison condition via electronic coin flip. Peri-
odically throughout enrollment (and especially
towards the end of each of the two semesters of
data collection), when random assignment resulted
in the group sample sizes becoming uneven by sev-
eral or more participants, the principal investiga-
tor forced assignment of some enrolling
participants to the smaller study group to reestab-
lish even sample sizes, before then returning to the
randomization via electronic coin flip procedure.
Participants were blind to whether they had been
assigned to the comparison condition or the treat-
ment being studied. Data were collected Septem-
ber 2018 through May 2019.

Following the baseline visit, participants
entered into a 4-week intervention period, during
which they were asked to complete their assigned
interventions twice weekly (a level of intervention
previously found acceptable by participants; Beard
et al., 2012). Intervention sessions were designed
to take 10–15 minutes to complete. The interven-
tions were programmed into Qualtrics, a web-
based survey platform, and for each intervention
session participants received an email with a link
to their assigned study activity.

Participants completed the assessment battery
again midway through the intervention period,
post-intervention, and at follow-up (FU) 1 month
after the intervention period. For the midpoint
assessment, responses submitted greater than 10
days after the target date were not included in
order to maintain distinct time periods for the
t of Interpretation Bias Modification for Perfectionism Versus
duate Studentsa randomized test of interpretation bias mod-
.003
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FIGURE 1 Study Flow Diagram. Note: Participants were considered lost to follow-up at the point after which they completed no further
study assessments. Some participants missed earlier study visits and completed subsequent ones, resulting in not being counted in either
the attrition or completion categories for that period. Participants were considered unenrolled if they communicated their intent to no
longer participate (e.g., by contacting the researcher or by cancelling their sign-up for subsequent study visits). Intent-to-treat analyses were
used, resulting in N = 167 for analyses.
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study assessments. Participants completed the
TAQ at post-intervention. All assessments were
completed via Qualtrics, and links to the study
assessments were sent to participants via email.

Most study activities were completed in
exchange for course credit. However, due to tim-
ing of the academic semester a small subset of
the sample (n = 19; 11.4%) were given the option
to complete the follow-up in exchange for $7.50
(via Amazon gift card or Venmo).

Results
All analyses were conducted in SPSS, Version 25
(IBM, 2017). Mediation and moderation analyses
utilized the PROCESS macro for SPSS (Hayes,
2013). Descriptive statistics for all study variables
are reported in Table 1. Primary outcome analyses
were treatment acceptability and changes in per-
fectionism (both perfectionism-relevant interpreta-
tion biases and self-reported perfectionism).

data normality

Two variables (both were items on the TAQ) were
found to be nonnormally distributed (i.e., skew or
Please cite this article as: Dodd, Clerkin and Smith, A Randomized
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kurtosis � |2|). These items were analyzed using
Mann-Whitney U tests, which do not assume nor-
mal distribution.

data missingness

At the item level, data missingness was less than
1% among participants who completed each study
visit. If �80% of items were answered we used
mean-substitution (based on that participant’s
responses to the other items of that questionnaire
during that visit) to replace missing values. If
<80% of items were missing the scale was consid-
ered missing at that timepoint for that participant.
At the scale/subscale level, missingness among par-
ticipants who completed each visit ranged from
0% to 2.5% on all questionnaires.

Intention-to-treat (ITT) analyses—the gold
standard for clinical trials—were utilized. ITT
analyses are particularly useful if study dropout
and missing outcome data could be related to
study condition (Gupta, 2011; Nich & Carroll,
2002), as is the case in the present study given high
attrition between baseline and the final timepoint
(28.2%), and differential attrition between study
Test of Interpretation Bias Modification for Perfectionism Versus
ergraduate Studentsa randomized test of interpretation bias mod-
2.01.003
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Table 1
Descriptive Statistics for All Study Variables

Measure Baseline Midpoint (2 weeks) Post-Intervention (4 weeks) Follow-Up (8 weeks)

N M (SD) Min, Max N M (SD) Min, Max N M (SD) Min, Max N M (SD) Min, Max

Perfectionistic Interpretations Full Sample 166 2.71 (0.58) 1.50, 3.88 153 2.48 (0.63) 1.00, 4.00 152 2.43 (0.61) 1.00, 4.00 118 2.42 (0.67) 1.00, 4.00

CBM-I 83 2.72 (0.61) 1.50, 3.88 74 2.33 (0.63) 1.00, 4.00 74 2.35 (0.62) 1.00, 4.00 51 2.31 (0.74) 1.00, 4.00

Relaxation 83 2.70 (0.56) 1.50, 3.88 79 2.62 (0.61) 1.38, 4.00 78 2.51 (0.59) 1.38, 4.00 67 2.51 (0.62) 1.25, 4.00

Non-Perfectionistic Interpretations Full Sample 166 2.65 (0.59) 1.25, 4.00 153 2.80 (0.52) 1.38, 4.00 152 2.82 (0.57) 1.00, 4.00 118 2.77 (0.62) 1.00, 4.00

CBM-I 83 2.65 (0.63) 1.25, 4.00 74 2.90 (0.52) 1.50, 4.00 74 2.93 (0.56) 1.00, 4.00 51 2.82 (0.69) 1.00, 4.00

Relaxation 83 2.65 (0.55) 1.25, 3.63 79 2.72 (0.50) 1.38, 3.88 78 2.72 (0.56) 1.00, 4.00 67 2.73 (0.56) 1.00, 3.88

Positively Valenced Foil Interpretations Full Sample 166 1.73 (0.43) 1.00, 2.88 153 1.94 (0.55) 1.00, 4.00 152 1.95 (0.59) 1.00, 3.63 118 1.91 (0.59) 1.00, 3.38

CBM-I 83 1.73 (0.43) 1.00, 2.88 74 1.92 (0.52) 1.00, 3.38 74 1.94 (0.62) 1.00, 3.63 51 1.87 (0.62) 1.00, 3.38

Relaxation 83 1.74 (0.44) 1.00, 2.88 79 1.95 (0.58) 1.00, 4.00 78 1.95 (0.56) 1.13. 3.38 67 1.95 (0.57) 1.00, 3.25

Negatively Valenced Foil Interpretations Full Sample 166 1.63 (0.48) 1.00, 3.38 153 1.68 (0.52) 1.00, 3.25 152 1.68 (0.59) 1.00, 3.75 118 1.68 (0.60) 1.00, 3.38

CBM-I 83 1.63 (0.49) 1.00, 3.38 74 1.59 (0.49) 1.00, 3.25 74 1.67 (0.62) 1.00, 3.38 51 1.58 (0.60) 1.00, 3.13

Relaxation 83 1.63 (0.48) 1.00, 2.88 79 1.76 (0.54) 1.00, 3.13 78 1.69 (0.56) 1.00, 3.75 67 1.76 (0.59) 1.00, 3.38

CPQ Full Sample 167 29.60 (4.28) 20, 39 153 28.55 (4.53) 16, 39 151 28.67 (4.74) 19, 40 120 28.13 (5.62) 10, 40

CBM-I 84 29.51 (4.34) 21, 38 74 28.05 (4.69) 16, 39 73 28.88 (4.63) 20, 40 52 28.75 (6.04) 10, 40

Relaxation 83 29.69 (4.25) 20, 39 79 29.01 (4.35) 16, 39 78 28.47 (4.86) 19, 40 68 27.65 (5.28) 10, 38

BDI Full Sample 167 13.38 (9.20) 0, 49 153 13.29 (9.91) 0, 46 152 11.39 (10.95) 0, 52 120 11.13 (11.37) 0, 53

CBM-I 84 12.86 (8.91) 0, 38 74 13.70 (10.27) 0, 46 74 11.81 (11.41) 0, 41 52 11.21 (11.36) 0, 44

Relaxation 83 13.92 (9.50) 1, 49 79 12.90 (9.61) 0, 45 78 10.99 (10.55) 0, 52 68 11.06 (11.46) 0, 53

OASIS Full Sample 167 2.23 (0.69) 1.0, 4.2 152 2.16 (0.77) 1.0, 4.0 153 1.98 (0.73) 1.0, 3.8 120 1.95 (0.77) 1.0, 4.0

CBM-I 84 2.19 (0.69) 1.0, 3.8 74 2.19 (0.82) 1.0, 3.8 75 2.01 (0.75) 1.0, 3.8 52 1.95 (0.80) 1.0, 4.0

Relaxation 83 2.27 (0.70) 1.0, 4.2 78 2.12 (0.73) 1.0, 4.0 78 1.95 (0.71) 1.0, 3.6 68 1.94 (0.76) 1.0, 4.0

EDE-QS Full Sample 167 1.10 (0.64) 0.17, 2.75 153 1.02 (0.67) 0.17, 3.08 150 0.91 (0.61) 0.17, 2.33 119 1.00 (0.70) 0.17, 2.67

CBM-I 84 1.06 (0.57) 0.17, 2.42 74 1.06 (0.66) 0.17, 3.08 74 0.89 (0.58) 0.17, 2.17 52 1.03 (0.69) 0.17, 2.67

Relaxation 83 1.14 (0.71) 0.17, 2.75 79 0.98 (0.68) 0.17, 2.58 76 0.93 (0.64) 0.17, 2.33 67 0.99 (0.72) 0.17, 2.50

TAQ, administered at Post-Intervention only

Acceptability Ethics Perceived Effectiveness Potential for Neg. Side Effects

N M (SD) Min, Max N M (SD) Min, Max N M (SD) Min, Max N M (SD) Min, Max

TAQ Full Sample 153 5.61 (1.39) 1, 7 153 6.49 (0.96) 1, 7 153 4.21 (1.74) 1, 7 153 1.86 (1.36) 1, 7

CBM-I 78 5.35 (1.40) 1, 7 78 6.39 (1.09) 1, 7 78 3.99 (1.73) 1, 7 78 2.13 (1.52) 1, 7

Relaxation 75 5.87 (1.33) 2, 7 75 6.59 (0.81) 2, 7 75 4.42 (1.73) 1, 7 75 1.59 (1.13) 1, 7

Note: CPQ = Clinical Perfectionism Questionnaire; BDI = Beck Depression Inventory; OASIS = Overall Anxiety Sensitivity and Impairment Scale.

EDE-QS = Eating Disorder Examination Questionnaire, Short Form; TAQ = Treatment Acceptability Questionnaire.
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conditions at the final timepoint (see analyses on
treatment acceptability, below). Thus, ITT analy-
ses are more likely to reflect the true outcomes in
the present study than complete case/per protocol
analyses. Estimated values were generated for
missing data at the scale/subscale and visit level
via the expectation maximization (EM) algorithm
(maximum iterations = 40), which resulted in a
single, complete dataset with no missing values
(N = 167 for all analyses).

primary outcomes: treatment

acceptability and effect of cbm-i

intervention on perfectionism

outcomes

Treatment Acceptability (Intervention Compliance
and Attrition)
Participants completed an average of 6.7 (out of
eight possible) intervention sessions (SD = 1.9),
and the two study conditions did not differ in
the average number completed (active treatment
comparison group M = 7.0, SD = 1.7; CBM-I
group M = 6.5, SD = 2.1; Cohen’s d = 0.24;
p = .13). Pearson chi-squared tests indicated that
the groups also did not differ on completion of
the midpoint and post-intervention assessments.
However, a greater proportion of the active treat-
ment comparison group completed the 1-month
follow-up assessment, compared to the CBM-I
group, v2 (1, N = 167) = 8.28, p = .004. Given that
participant attrition only differed between study
conditions after the intervention period had con-
cluded, when all participants were completing
identical study assessments, it is unclear if the dif-
ferential attrition can be attributed to poorer
response to the CBM-I intervention compared to
the relaxation training.

Treatment Acceptability (TAQ)
Treatment ratings were compared to the scale mid-
point using one-sample t-tests. Indicating overall
acceptable perceptions of the treatment, partici-
pants in the CBM-I condition rated the interven-
tion as significantly above the scale midpoint
(i.e., 3.5) on acceptability (M = 5.29;
t(83) = 12.15, Cohen’s d = 1.3, p < .001) and ethi-
cality (M = 6.37; t(83) = 23.92, Cohen’s d = 2.6, p
< .001), and significantly below the scale midpoint
on likelihood of negative side effects (M = 2.07;
t(83) = �8.56, Cohen’s d = �0.93, p < .001). How-
ever, ratings indicated that participants were
equivocal on the potential benefits of this interven-
tion for improving perfectionism, as the likely
effectiveness did not significantly differ from the
scale midpoint (M = 3.81; t(83) = 1.60, Cohen’s
d = 0.17, p = .11).
Please cite this article as: Dodd, Clerkin and Smith, A Randomized
Guided Visualization Relaxation Among High Perfectionistic Und
ification –>, Behavior Therapy, https://doi.org/10.1016/j.beth.202
Independent samples t-tests and Mann-Whitney
U tests indicated that the two groups did not differ
in their ratings of how ethical (p = .18) or how
effective (p = .07) the treatment was. However,
the group ratings indicate greater acceptability of
the relaxation training than the CBM-I interven-
tion, t(165) = 2.68, Cohen’s d = 0.42, p = .008,
and perceived lower likelihood of negative side
effects in the relaxation training than CBM-I,
U = 2782.5, g2 = .04, p = .014.

Perfectionism Outcomes Analytical Strategy
Intervention effects were examined with a series of
two-way mixed ANOVAs with condition (be-
tween groups, 2 levels: CBM-I or relaxation train-
ing) and time (within groups, 4 levels: baseline,
midpoint, post-intervention, and follow-up scores)
as independent variables. We applied Greenhouse-
Geisser corrections when Mauchly’s Test of
Sphericity indicated a violation of the assumption
of sphericity. Benjamini-Hochberg procedure with
a false discovery rate of .05 was applied to adjust
post-hoc testing with multiple comparisons. All
reported post-hoc p values are Benjamini-
Hochberg p values; having already been adjusted
these can be interpreted according to a standard
significance threshold of .05.

Perfectionistic Interpretations (Recognition
Ratings Test)
Consistent with hypotheses there was a significant
interaction between time and condition,
F(3,495) = 3.92, p = .009, gp2 = .023 on perfection-
istic interpretations. Post-hoc t-tests indicated sig-
nificant differences between groups in expected
directions (i.e., CBM-I group endorsed perfection-
istic interpretations at lower levels) at midpoint
(t(165) = 2.51, Cohen’s d = .39, p = .03) and
follow-up (t(165) = 2.45, Cohen’s d = .38 p = .03).
There was a simple main effect of time for both
the relaxation condition (F(3,246) = 3.88, p = .01,
gp2 = .045) and the CBM-I condition
(F(3,249) = 13.15, p < .001, gp2 = .137). In the
relaxation condition, the perfectionistic interpreta-
tions were endorsed at lower levels at post-
intervention compared to baseline (p = .012); rat-
ings did not significantly differ between midpoint,
post-intervention, or follow-up. In the CBM-I con-
dition, the perfectionistic interpretations were
endorsed at lower levels at all timepoints com-
pared to baseline (all p < .001) and did not differ
between any other timepoint. See Figure 2a.

Nonperfectionistic Interpretations (Recognition
Ratings Test)
Contrary to hypotheses, there was no interaction
between time and condition, F(2.44, 402.90) = 1.99,
Test of Interpretation Bias Modification for Perfectionism Versus
ergraduate Studentsa randomized test of interpretation bias mod-
2.01.003
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 (a) Perfectionistic Interpretations     (b) Non-Perfectionistic Interpretations 

 (c) CPQ Scores 

FIGURE 2 Estimated Marginal Means for Perfectionism Outcomes over Time, by Study Condition Notes: P-I = post-intervention
assessment; FU = one-month follow-up assessment; error bars indicate 95% confidence interval; * indicates significant difference between
conditions at p < .05.
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p = .13, gp2 = .012 on nonperfectionistic interpre-
tations. There was a significant main effect of con-
dition, F(1,165) = 3.99, p = .047, gp2 = .024, such
that the mean endorsement of nonperfectionistic
interpretations was significantly higher in the
CBM-I condition than the control condition at
midpoint (t (165) = �2.55, Cohen’s d = .40,
p = .03) and post-intervention (t (165) = �2.41,
Cohen’s d = .37, p = .03). Ratings between condi-
tions did not differ at baseline or follow-up (both
p > .38). There was a main effect of time, F(2.44,
402.90) = 4.65, p = .006, gp2 = .027 such that scores
were significantly higher at midpoint (p = .002)
and post-intervention (p = .003) compared to base-
line, but did not significantly differ between any
other timepoints (all p > .16). See Figure 2b.

Self-Reported Perfectionism (CPQ)
Contrary to hypotheses, there was not a significant
interaction between time and condition, F(2.70,
444.75) = 2.35, p = .08, gp2 = .014 on CPQ scores,
nor was there a significant main effect of condi-
tion, F(1,165) = 0.02, p = .90, gp2 < .001. There
lease cite this article as: Dodd, Clerkin and Smith, A Randomized Tes
uided Visualization Relaxation Among High Perfectionistic Undergra
fication –>, Behavior Therapy, https://doi.org/10.1016/j.beth.2022.01
was a significant main effect of time, F(2.70,
444.75) = 8.26, p < .001, gp2 = .048. Relative to
baseline, scores were significantly lower at all
other timepoints (all p � .01). Scores did not sig-
nificantly differ between midpoint, post-
intervention, or follow-up (all p > .10). See
Figure 2c.

secondary outcome

Mechanism of Effect: Perfectionism-Relevant
Interpretation Bias Mediating the Relation
Between Study Condition and Psychological
Symptoms
A key proposed mechanism of CBM-I is that
changing interpretation biases will result in down-
stream improvements in related constructs. In a
series of six mediation models using the PROCESS
macro for SPSS (specified with 10,000 bootstrap
samples) we tested the indirect effects of study
group on psychopathology symptoms measures
(BDI, OASIS, and EDE-QS) at post-intervention,
through midpoint perfectionistic and nonperfec-
t of Interpretation Bias Modification for Perfectionism Versus
duate Studentsa randomized test of interpretation bias mod-
.003
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Table 2
Longitudinal Tests of Perfectionism-Relevant Interpretations Mediating the Relation Between Study Condition and Psychological
Symptom Scores

Independent

Variablea
Mediatora Dependent

Variablea
Effect (Standard Error)

[95% Confidence Interval]

Path a Path b Direct

Effect (c0)
Total

Effect (c)

Indirect

Effect

Study

Condition

Midpoint

Perfectionistic

Interpretations

P-I

BDI

�0.26 (0.08)**

[�0.42, �0.09]

1.06 (0.93)

[�0.77, 2.88]

2.59 (1.01)*

[0.59, 4.58]

2.32 (0.98)*

[0.38, 4.26]

�0.27 (0.26)

[�0.94, 0.12]

P-I

OASIS

�0.26 (0.08)**

[�0.42, �0.09]

0.17 (0.08)*

[0.02, 0.32]

0.15 (0.08)

[�0.01, 0.32]

0.11 (0.08)

[�0.05, 0.27]

�0.04 (0.02)

[�0.11, �0.01]

P-I

EDE-QS

�0.26 (0.08)**

[�0.42, �0.09]

0.13 (0.06)*

[0.02, 0.24]

0.07 (0.06)

[�0.05, 0.19]

0.04 (0.06)

[�0.08, 0.16]

�0.03 (0.02)

[�0.08, �0.01]

Midpoint

Non-Perfectionistic

Interpretations

P-I

BDI

0.24 (0.09)**

[0.06, 0.41]

0.67 (0.86)

[�1.02, 2.36]

2.18 (1.01)*

[0.19, 4.17]

2.34 (0.98)*

[0.39, 4.28]

0.16 (0.20)

[�0.12, 0.69]

P-I

OASIS

0.23 (0.09)*

[0.06, 0.41]

0.12 (0.07)

[�0.02, 0.26]

0.08 (0.08)

[�0.08, 0.25]

0.11 (0.08)

[�0.05, 0.27]

0.03 (0.02)

[0.003, 0.07]

P-I

EDE-QS

0.24 (0.09)**

[0.07, 0.42]

0.03 (0.05)

[�0.07, 0.14]

0.03 (0.06)

[�0.09, 0.15]

0.04 (0.06)

[�0.08, 0.16]

0.01 (0.01)

[�0.01, 0.04]

Note: aIn all models, the baseline scores corresponding to the mediator and to the dependent variable were entered as statistical controls;

P-I = post-intervention assessment; Interpretation Ratings are from Recognition Ratings Test; BDI = Beck Depression Inventory;

OASIS = Overall Anxiety Sensitivity and Impairment Scale; EDE-QS = Eating Disorder Examination Questionnaire, Short Form; signifi-

cant results for tests that produce p values are indicated by bold font, 95% Confidence Interval not spanning zero, and asterisks (*

indicates significance at p < .05; ** indicates significance at p < .01); significant results for tests that do not produce p values (i.e., indirect

effect) indicated by bold font and 95% Confidence Interval not spanning zero.
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tionistic interpretations. We controlled for base-
line scores corresponding to the mediator and
dependent variables. Table 2 summarizes these
results. Consistent with hypotheses, the CBM-I
intervention was indirectly related to reduced eat-
ing disorder and anxiety symptomatology through
its effects on decreased perfectionistic interpreta-
tions, as well as decreased anxiety symptoms
through its effects on increased nonperfectionistic
interpretations. No indirect effects were found
for study condition on depression, nor on eating
disorder symptoms through nonperfectionistic
interpretations.

Unexpectedly, study condition had a direct
effect on depression scores, such that membership
in the relaxation training group predicted lower
BDI scores at post-intervention. Repeated mea-
sures ANOVAs within study condition indicate
that BDI scores significantly decreased over time
for the relaxation training condition (F(2.45,
200.99) = 13.822, p < .001, gp2 = .144) but did not
change in the CBM-I condition (F(2.12,175.69) =
1.10, p = .34, gp2 = .013).

Discussion
The present study aimed to replicate and extend
prior research (e.g., Dodd et al., 2019; Yiend
et al., 2011) on CBM-I for perfectionism. We con-
ducted a particularly rigorous test of CBM-I by
comparing it to an active treatment comparison
condition consisting of guided visualization relax-
Please cite this article as: Dodd, Clerkin and Smith, A Randomized
Guided Visualization Relaxation Among High Perfectionistic Und
ification –>, Behavior Therapy, https://doi.org/10.1016/j.beth.202
ation training—an established intervention with
known psychological benefits (e.g., Utay &
Miller, 2006). Overall, participants rated both
interventions as acceptable, though the relaxation
training was rated slightly more favorably. CBM-
I for perfectionism only very modestly outper-
formed relaxation training at improving perfec-
tionistic biases: relative to the relaxation training,
the CBM-I group had lower endorsement of per-
fectionistic interpretations at midpoint and
follow-up (but not post-intervention), and had
higher endorsement of nonperfectionistic interpre-
tations at midpoint and post-intervention (but not
follow-up). However, given small effect sizes and
inconsistency of effects across timepoints, the pre-
sent results align with recent reviews of CBM-I
(e.g., Cristea et al., 2015) which highlight that
although CBM-I may produce statistically signifi-
cant effects, the effects are likely not clinically
meaningful.

For the sample as a whole (with no evidence of
differences between groups), self-reported perfec-
tionism, as measured by the CPQ, was lower at
all timepoints relative to baseline, indicating that
perfectionism decreased during the first 2 weeks
of the study and then was maintained at this lower
level through follow-up. In the absence of a no-
intervention control condition we are unable to
determine whether this was due to the interven-
tions or another factor, such as regression to the
mean, particularly given the use of students who
Test of Interpretation Bias Modification for Perfectionism Versus
ergraduate Studentsa randomized test of interpretation bias mod-
2.01.003

https://doi.org/10.1016/j.beth.2022.01.003


A RANDOMIZED TEST OF INTERPRETAT ION BIAS MODIF ICATION 11

P
G
i

scored high on perfectionism at a single time point
rather than treatment-seeking individuals with
known enduring perfectionism. Alternatively, ele-
ments of the study design, unrelated to the inter-
ventions, could have led to decreases in
perfectionism. For example, the baseline visit was
conducted in-person, while subsequent visits were
web-based and remote, which evidence suggests
impacts questionnaire responding (Joinson,
1999). Additionally, reading psychoeducational
information about clinical perfectionism, or
repeatedly providing measurements of self-
reported perfectionism, could have impacted per-
fectionism, though the impact of these factors
would likely have been minimal, given adequate
reliability of the CPQ (Dickie et al., 2012; Egan
et al., 2016), and past research showing that psy-
choeducation alone is not effective for reducing
perfectionism (Steele et al., 2013). Last, when
interpreting these findings it is important to con-
sider that the CPQ assesses perfectionism in the
prior month, and thus had poor sensitivity to
detect changes in the short-term. The overlapping
windows of assessment between the baseline,
mid-point, and post-intervention timepoints
(which occurred at 2-week intervals) essentially
result in a lagging trendline for CPQ data, which
confuses interpretation. For example, the CPQ at
midpoint assessed perfectionism during a period
of time that included both before and after the
intervention began; had it pertained to only the
period of time since the intervention began, effects
may have been more pronounced. Ultimately,
additional research is needed to determine
whether, and by how much, these interventions
can decrease self-reported perfectionism.

Perfectionism is implicated in the onset and
maintenance of a range of psychological concerns,
including depression, anxiety, and eating disorders
(Limburg et al., 2017). Accordingly, perfectionism
is a good transdiagnostic treatment target, as inter-
ventions that decrease perfectionism should lead to
downstream improvements in related psy-
chopathology. The effects of CBM-I for perfec-
tionism are theorized to operate through changes
in perfectionistic cognitive biases, and impor-
tantly, the present study found evidence in support
of this key hypothesized mechanism of effect of
CBM-I. Specifically, assignment to the CBM-I
group was associated with lower perfectionistic
interpretations at midpoint, which in turn was
associated with lower anxiety and eating disorder
symptoms at post-intervention. Assignment to
the CBM-I group was also associated with reduced
anxiety symptoms through its effect on greater
nonperfectionistic interpretations. Thus, to the
lease cite this article as: Dodd, Clerkin and Smith, A Randomized Tes
uided Visualization Relaxation Among High Perfectionistic Undergra
fication –>, Behavior Therapy, https://doi.org/10.1016/j.beth.2022.01
extent that CBM-I was effective at modifying cog-
nitive biases relevant to perfectionism, it produced
downstream improvements in symptomatology.
However, effects in the present study were small,
suggesting that CBM-I is not a strong intervention
for reducing perfectionism and psychopathology
related to perfectionism. Other interventions that
more effectively target perfectionism, and target
a broader range of perfectionistic thoughts and
behaviors, may be more valuable as transdiagnos-
tic treatments.

Results showed a direct effect of study condi-
tion on depression scores at post-intervention,
such that participants in the active treatment com-
parison condition, who received relaxation train-
ing via guided visualization audios, demonstrated
lower depression scores than participants assigned
to CBM-I. Absent a no-intervention control condi-
tion, we cannot determine whether depression
scores would naturally decrease over time but the
CBM-I intervention somehow prevented this, or
whether the relaxation training condition caused
decreases in depression. However, existing evi-
dence suggests that guided visualization interven-
tions can be effective at decreasing depression
(e.g., Apóstolo & Kolcaba, 2009; Costa &
Barnhofer, 2016). Guided visualization prompts
the listener to disengage from negative, maladap-
tive thoughts, which are a hallmark of depression,
and instead focus attention on positive, relaxing
thoughts and images. Insofar as the relaxation
training condition fostered the skill of controlling
attention and disengaging from negative patterns
of thinking, it may have contributed to reductions
in depression.

When considering the results of the present
study in the context of the broader literature on
treatment of perfectionism, the inconsistent and
small effects found here suggest that CBM-I for
perfectionism has little utility as a stand-alone
treatment for perfectionism. For example, in a
small clinical trial, self-help CBT-P was found to
be efficacious at reducing perfectionism with med-
ium to large effect sizes and maintenance of gains
at 6-month follow-up (Egan et al., 2014), indicat-
ing that it is a much more effective intervention
than CBM-I. However, we propose that CBM-I
for perfectionism could yet have value as an
adjunctive treatment. CBM-I is a relatively passive
intervention wherein benefits are conferred at a
more implicit level by using simple computerized
tasks to retrain cognitive processes; recipients of
CBM-I are not asked to introspect or apply the
material to their own thoughts and behaviors. It
is possible that when offered as an adjunctive
treatment, CBM-I could be useful as a means to
t of Interpretation Bias Modification for Perfectionism Versus
duate Studentsa randomized test of interpretation bias mod-
.003
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practice and reinforce the cognitive restructuring
that is promoted in more intensive and expansive
treatments for perfectionism, like CBT-P. How-
ever, despite theoretical suggestions that CBM
may have particular value as an adjunctive treat-
ment, and calls to research CBM in the context
of regular treatments (e.g., Beard, 2011;
Matheson et al., 2019; Wilver & Cougle, 2019),
relatively few studies have provided direct empiri-
cal tests of CBM as an adjunctive treatment, and
those that have showed mixed results. It will be
necessary for future research to integrate CBM
into regular treatment settings (Wiers et al.,
2018) to achieve a complete understanding of its
potential benefits and limits. Additionally, further
methodological improvements in the design and
research of CBM-I for perfectionism—such as
increased personalization, improved user interface,
or development as a just-in-time adaptive interven-
tion—could help improve effects of CBM in the
future.

The present findings must be interpreted within
the context of the study’s strengths and limita-
tions. The most notable weakness of the present
study is the absence of a true (i.e., no intervention)
control condition. Given the absence of a true con-
trol condition, we are unable to identify specific
effects that are due to the CBM-I intervention ver-
sus due to other factors that were similar across
both study groups (e.g., participation in a longitu-
dinal intervention study, reading psychoeduca-
tional material about clinical perfectionism, the
passage of time). Additionally, while it is common
practice in CBM-I research to use scenarios-based
tasks for both the intervention and outcome mea-
sure (i.e., the Recognition Ratings Test), it may be
that observed improvements in interpretation
biases are in part due to this close resemblance.
In other words, the participants assigned to
CBM-I had been trained in applying non-
perfectionistic words to written scenarios, and
results of the Recognition Ratings test could reflect
this rote practice, as opposed to reflecting actual,
meaningful change in perfectionistic thinking in
day-to-day life. This research also utilized a demo-
graphically homogenous, convenience sample of
perfectionists, and thus may not generalize to
other populations, including treatment-seeking or
clinical samples. It is possible that CBM-I could
have more potent effects among people actively
seeking to make changes to their perfectionism,
as investment in and engagement with the inter-
vention would presumably be greater. Addition-
ally, CBM is most effective when delivered in the
lab (Jones & Sharpe, 2017); not only was the pre-
sent study not delivered in the lab, but it also did
Please cite this article as: Dodd, Clerkin and Smith, A Randomized
Guided Visualization Relaxation Among High Perfectionistic Und
ification –>, Behavior Therapy, https://doi.org/10.1016/j.beth.202
not include any attention-checks, nor did it include
participant self-assessment of attention and effort.
Furthermore, it would have been optimal for par-
ticipants to also rate treatment acceptability fol-
lowing initial exposure to the treatment, in order
to test whether perceptions of treatments differed
early on and how this may have influenced out-
comes. Last, no checks were conducted to assess
whether the blind was maintained regarding
assignment to study conditions; in the event that
participants accurately deduced which condition
they were in, then expectancy effects could have
influenced the data. Notable strengths of the study
included its longitudinal and randomized design;
the inclusion of an active treatment comparison
condition; and examination of mechanistic pro-
cesses of CBM-I, which has been missing from
much of the existing CBM-I literature.

Overall, the present study contributed to the
existing literature on CBM interventions by pro-
viding a methodologically robust test of CBM-I
for perfectionism among college student perfec-
tionists. CBM-I outperformed relaxation training
on improving perfectionism-relevant interpreta-
tion biases (i.e., increasing nonperfectionistic inter-
pretations and decreasing perfectionistic
interpretations), though effects were small and
inconsistent across study timepoints. Results pro-
vided support for the hypothesized mechanism of
action of CBM-I for perfectionism, in that changes
in perfectionism-relevant interpretation biases pre-
dicted improvements in related psychopathology.
However, in light of small and inconsistent effects,
and considered in the context of the scientific liter-
ature on existing treatments for perfectionism, the
results of the current study indicate that CBM-I for
perfectionism is inferior to already available inter-
ventions. If CBM-I for perfectionism is to be use-
ful, future research should prioritize improving
the efficacy of this intervention and testing it as
an adjunct to other treatments.
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Apóstolo, J. L. A., & Kolcaba, K. (2009). The effects of guided
imagery on comfort, depression, anxiety, and stress of
psychiatric inpatients with depressive disorders. Archives
of Psychiatric Nursing, 23(6), 403–411. https://doi.org/
10.1016/j.apnu.2008.12.003.

Arpin-Cribbie, C. A., Irvine, J., Ritvo, P., Cribbie, R. A., Flett,
G. L., & Hewitt, P. L. (2008). Perfectionism and psycho-
logical distress: A modeling approach to understanding
Test of Interpretation Bias Modification for Perfectionism Versus
ergraduate Studentsa randomized test of interpretation bias mod-
2.01.003

https://doi.org/10.1016/j.beth.2022.01.003
https://doi.org/10.1016/j.apnu.2008.12.003
https://doi.org/10.1016/j.apnu.2008.12.003
https://doi.org/10.1016/j.beth.2022.01.003


A RANDOMIZED TEST OF INTERPRETAT ION BIAS MODIF ICATION 13

P
G
i

their therapeutic relationship. Journal of Rational-Emotive
& Cognitive-Behavior Therapy, 26, 151–167. https://doi.
org/10.1007/s10942-007-0065-2.

Beard, C. (2011). Cognitive bias modification for anxiety:
Current evidence and future directions. Expert Review of
Neurotherapeutics, 11(2), 299–311. https://doi.org/
10.1586/ern.10.194.

Beard, C., Weisberg, R. B., & Primack, J. (2012). Socially
anxious primary care patients’ attitudes toward cognitive
bias modification (CBM): A qualitative study. Behavioural
and Cognitive Psychotherapy, 40(5), 618–633. https://doi.
org/10.1017/S1352465811000671.

Beck, A. T., Steer, R. A., & Brown, G. (1996). Beck
Depression Inventory II Manual. San Antonio, TX:
Psychological Corporation.

Chang, E. C., & Sanna, L. J. (2012). Evidence for the validity
of the Clinical Perfectionism Questionnaire in a nonclinical
population: More than just negative affectivity. Journal of
Personality Assessment, 94(1), 102–108. https://doi.org/
10.1080/00223891.2011.627962.

Clerkin, E. M., & Teachman, B. A. (2011). Training
interpretation biases among individuals with symptoms of
obsessive compulsive disorder. Journal of Behavior Ther-
apy and Experimental Psychiatry, 42, 337–343. https://doi.
org/10.1016/j.jbtep.2011.01.003.

Costa, A., & Barnhofer, T. (2016). Turning towards or
turning away: A comparison of mindfulness
meditation and guided imagery relaxation in patients with
acute depression. Behavioural and Cognitive
Psychotherapy, 44(4), 410–419. https://doi.org/10.1017/
S1352465815000387.

Cougle, J. R., Wilver, N. L., Day, T. N., Summers, B. J., Okey,
S. A., & Carlton, C. N. (2020). Interpretation bias
modification versus progressive muscle relaxation for social
anxiety disorder: A web-based controlled trial. Behavior
Therapy, 51(1), 99–112. https://doi.org/10.1016/j.beth.
2019.05.009.

Cristea, I. A., Kok, R. N., & Cuijpers, P. (2015). Efficacy of
cognitive bias modification interventions in anxiety and
depression: Meta-analysis. The British Journal of
Psychiatry, 206(1), 7–16. https://doi.org/10.1192/bjp.
bp.114.146761.

Curran, T., & Hill, A. P. (2019). Perfectionism is increasing
over time: A meta-analysis of birth cohort differences from
1989 to 2016. Psychological Bulletin, 145(4), 410. https://
doi.org/10.1037/bul0000138.

Dickie, L., Surgenor, L. J., Wilson, M., & McDowall, J.
(2012). The structure and reliability of the Clinical Perfec-
tionism Questionnaire. Personality and Individual Differ-
ences, 52(8), 865–869. https://doi.org/10.1016/j.paid.
2012.02.003.

Dodd, D. R., Parsons, E. M., Clerkin, E. M., Forrest, L. N.,
Velkoff, E. A., Kunstman, J. W., & Smith, A. R. (2019).
Perfectly imperfect: The use of cognitive bias modification
to reduce perfectionism. Journal of Behavior Therapy and
Experimental Psychiatry, 64, 167–174. https://doi.org/
10.1016/j.jbtep.2019.04.002.

Egan, S. J., Piek, J. P., Dyck, M. J., & Rees, C. S. (2007). The
role of dichotomous thinking and rigidity in perfectionism.
Behaviour Research and Therapy, 45(8), 1813–1822.
https://doi.org/10.1016/j.brat.2007.02.002.

Egan, S. J., Shafran, R., Lee, M., Fairburn, C. G., Cooper, Z.,
Doll, H. A., Palmer, R. L., & Watson, H. J. (2016). The
reliability and validity of the clinical perfectionism
questionnaire in eating disorder and community
samples. Behavioural and Cognitive Psychotherapy, 44
(1), 79–91.
lease cite this article as: Dodd, Clerkin and Smith, A Randomized Tes
uided Visualization Relaxation Among High Perfectionistic Undergra
fication –>, Behavior Therapy, https://doi.org/10.1016/j.beth.2022.01
Egan, S. J., van Noort, E., Chee, A., Kane, R. T., Hoiles, K. J.,
Shafran, R., & Wade, T. D. (2014). A randomised
controlled trial of face to face versus pure online self-help
cognitive behavioural treatment for perfectionism. Beha-
viour Research and Therapy, 63, 107–113. https://doi.org/
10.1016/j.brat.2014.09.009.

Egan, S. J., Wade, T. D., & Shafran, R. (2011). Perfectionism
as a transdiagnostic process: A clinical review. Clinical
Psychology Review, 31, 203–212. https://doi.org/10.1016/
j.cpr.2010.04.009.

Fairburn, C. G., Cooper, Z., & Shafran, R. (2003). Clinical
Perfectionism Questionnaire (CPQ) [Database record].
APA PsycTests.

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*
Power 3: A flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behavior
Research Methods, 39(2), 175–191. https://doi.org/
10.3758/bf03193146.

Fodor, L. A., Georgescu, R., Cuijpers, P., Szamoskozi, S�.,
David, D., Furukawa, T. A., & Cristea, I. A. (2020).
Efficacy of cognitive bias modification interventions in
anxiety and depressive disorders: A systematic review and
network meta-analysis. The Lancet Psychiatry, 7(6),
506–514. https://doi.org/10.1016/S2215-0366(20)30130-
9.

Gideon, N., Hawkes, N., Mond, J., Saunders, R., Tchanturia,
K., & Serpell, L. (2016). Development and psychometric
validation of the EDE-QS, a 12 item short form of the
Eating Disorder Examination Questionnaire (EDE-Q).
PLoS One, 11(5). https://doi.org/10.1371/journal.
pone.0152744.

Gupta, S. K. (2011). Intention-to-treat concept: A review.
Perspectives in Clinical Research, 2(3), 109. https://doi.org/
10.4103/2229-3485.83221.

Hayes, A. F. (2013). Introduction to Mediation, Moderation,
and Conditional Process Analysis: A regression-based
approach. Guilford Press.

Hertel, P. T., & Mathews, A. (2011). Cognitive bias modifi-
cation: Past perspectives, current findings, and future
applications. Perspectives on Psychological Science, 6(6),
521–536. https://doi.org/10.1177/1745691611421205.

Hewitt, P. L., Mikail, S. F., Flett, G. L., Tasca, G. A., Flynn, C.
A., Deng, X., Kaldas, J., & Chen, C. (2015). Psychody-
namic/interpersonal group psychotherapy for perfection-
ism: Evaluating the effectiveness of a short-term treatment.
Psychotherapy, 52(2), 205. https://doi.org/10.1037/
pst0000016.

Hoppitt, L., Mathews, A., Yiend, J., &Mackintosh, B. (2010).
Cognitive bias modification: The critical role of active
training in modifying emotional responses. Behavior
Therapy, 41, 73–81. https://doi.org/10.1016/j.beth.
2009.01.002.

Howell, J., Anderson, R., Egan, S., & McEvoy, P. (2020). One
factor? Two factor? Bi-factor? A psychometric evaluation
of the Frost Multidimensional Scale and the Clinical
Perfectionism Questionnaire. Cognitive Behaviour Ther-
apy, 49(6), 518–530. https://doi.org/10.1080/
16506073.2020.1790645.

Howell, J. A., McEvoy, P. M., Grafton, B., Macleod, C., Kane,
R. T., Anderson, R. A., & Egan, S. J. (2019). Biased
interpretation in perfectionistic concerns: An experimental
investigation. Anxiety, Stress, & Coping, 32(3), 259–269.
https://doi.org/10.1080/10615806.2019.1586888.

Hunsley, J. (1992). Development of the Treatment Accept-
ability Questionnaire. Journal of Psychopathology and
Behavioral Assessment, 14(1), 55–64. https://doi.org/
10.1007/BF00960091.
t of Interpretation Bias Modification for Perfectionism Versus
duate Studentsa randomized test of interpretation bias mod-
.003

https://doi.org/10.1007/s10942-007-0065-2
https://doi.org/10.1007/s10942-007-0065-2
https://doi.org/10.1586/ern.10.194
https://doi.org/10.1586/ern.10.194
https://doi.org/10.1017/S1352465811000671
https://doi.org/10.1017/S1352465811000671
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0025
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0025
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0025
https://doi.org/10.1080/00223891.2011.627962
https://doi.org/10.1080/00223891.2011.627962
https://doi.org/10.1016/j.jbtep.2011.01.003
https://doi.org/10.1016/j.jbtep.2011.01.003
https://doi.org/10.1017/S1352465815000387
https://doi.org/10.1017/S1352465815000387
https://doi.org/10.1016/j.beth.2019.05.009
https://doi.org/10.1016/j.beth.2019.05.009
https://doi.org/10.1192/bjp.bp.114.146761
https://doi.org/10.1192/bjp.bp.114.146761
https://doi.org/10.1037/bul0000138
https://doi.org/10.1037/bul0000138
https://doi.org/10.1016/j.paid.2012.02.003
https://doi.org/10.1016/j.paid.2012.02.003
https://doi.org/10.1016/j.jbtep.2019.04.002
https://doi.org/10.1016/j.jbtep.2019.04.002
https://doi.org/10.1016/j.brat.2007.02.002
http://refhub.elsevier.com/S0005-7894(22)00008-9/h9005
http://refhub.elsevier.com/S0005-7894(22)00008-9/h9005
http://refhub.elsevier.com/S0005-7894(22)00008-9/h9005
http://refhub.elsevier.com/S0005-7894(22)00008-9/h9005
http://refhub.elsevier.com/S0005-7894(22)00008-9/h9005
http://refhub.elsevier.com/S0005-7894(22)00008-9/h9005
https://doi.org/10.1016/j.brat.2014.09.009
https://doi.org/10.1016/j.brat.2014.09.009
https://doi.org/10.1016/j.cpr.2010.04.009
https://doi.org/10.1016/j.cpr.2010.04.009
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0090
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0090
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0090
https://doi.org/10.3758/bf03193146
https://doi.org/10.3758/bf03193146
https://doi.org/10.1016/S2215-0366(20)30130-9
https://doi.org/10.1016/S2215-0366(20)30130-9
https://doi.org/10.1371/journal.pone.0152744
https://doi.org/10.1371/journal.pone.0152744
https://doi.org/10.4103/2229-3485.83221
https://doi.org/10.4103/2229-3485.83221
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0115
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0115
http://refhub.elsevier.com/S0005-7894(22)00008-9/h0115
https://doi.org/10.1177/1745691611421205
https://doi.org/10.1037/pst0000016
https://doi.org/10.1037/pst0000016
https://doi.org/10.1016/j.beth.2009.01.002
https://doi.org/10.1016/j.beth.2009.01.002
https://doi.org/10.1080/16506073.2020.1790645
https://doi.org/10.1080/16506073.2020.1790645
https://doi.org/10.1080/10615806.2019.1586888
https://doi.org/10.1007/BF00960091
https://doi.org/10.1007/BF00960091
https://doi.org/10.1016/j.beth.2022.01.003


14 dodd et al .
Corp, I. B. M. (2017). IBM SPSS statistics for Windows.
Armonk, NY: IBM Corp.

James, K., & Rimes, K. A. (2018). Mindfulness-based cogni-
tive therapy versus pure cognitive behavioural self-help for
perfectionism: A pilot randomised study. Mindfulness, 9
(3), 801–814. https://doi.org/10.1007/s12671-017-0817-8.

Joinson, A. (1999). Social desirability, anonymity, and Inter-
net-based questionnaires. Behavior Research Methods,
Instruments, & Computers, 31(3), 433–438. https://doi.
org/10.3758/bf03200723.

Jones, E. B., & Sharpe, L. (2017). Cognitive bias modification:
A review of meta-analyses. Journal of Affective Disorders,
223, 175–183. https://doi.org/10.1016/j.jad.2017.07.034.

Kobori, O., Hayakawa, M., & Tanno, Y. (2009). Do
perfectionists raise their standards after success? An
experimental examination of the revaluation of standard
setting in perfectionism. Journal of Behavior Therapy and
Experimental Psychiatry, 40(4), 515–521. https://doi.org/
10.1016/j.jbtep.2009.07.003.

Lee, J.-S., Mathews, A., Shergill, S., Chan, D. K. Y., Majeed,
N., & Yiend, J. (2015). How can we enhance cognitive bias
modification techniques? The effects of prospective cogni-
tion. Journal of Behavior Therapy and Experimental
Psychiatry, 49, 120–127. https://doi.org/10.1016/j.
jbtep.2015.03.007.

Lester, K. J., Mathews, A., Davison, P. S., Burgess, J. L., &
Yiend, J. (2011). Modifying cognitive errors promotes
cognitive well being: A new approach to bias modification.
Journal of Behavior Therapy and Experimental Psychiatry,
42(3), 298–308. https://doi.org/10.1016/j.
jbtep.2011.01.001.

Limburg, K., Watson, H. J., Hagger, M. S., & Egan, S. J.
(2017). The relationship between perfectionism and psy-
chopathology: A meta-analysis. Journal of Clinical Psy-
chology, 73(10), 1301–1326. https://doi.org/10.1002/
jclp.22435.

Lloyd, S., Schmidt, U., Khondoker, M., & Tchanturia, K.
(2015). Can psychological interventions reduce perfection-
ism? A systematic review and meta-analysis. Behavioural
and Cognitive Psychotherapy, 43(May 2014), 705–731.
https://doi.org/10.1017/S1352465814000162.

Matheson, E., Wade, T. D., & Yiend, J. (2019). Utilising
cognitive bias modification to remedy appearance and self-
worth biases in eating disorder psychopathology: A sys-
tematic review. Journal of Behavior Therapy and Exper-
imental Psychiatry. https://doi.org/10.1016/j.
jbtep.2019.101482. Advance online publication.

Mathews, A., & Mackintosh, B. (2000). Induced emotional
interpretation bias and anxiety. Journal of Abnormal
Psychology, 109(4), 602–615. https://doi.org/10.1037/
0021-843X.109.4.602.

Menne-Lothmann, C., Viechtbauer, W., Höhn, P., Kasanova,
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