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Abstract

This study examined effortful cognitive skills and underlying maladaptive beliefs among patients
treated with Cognitive Therapy for depression (CT). Depressed patients (n = 44) completed
cognitive measures before and after 16 weeks of CT. Measures included: an assessment of CT
skills (Ways of Responding Scale, WOR), an implicit test of maladaptive beliefs (Implicit
Association Test, IAT), and a self-report questionnaire of maladaptive beliefs (Dysfunctional
Attitude Scale, DAS). A matched sample of never-depressed participants (n = 44) also completed
study measures. Prior to treatment, depressed patients endorsed significantly more undesirable
cognitions on the WOR, IAT, and DAS compared to never-depressed participants. Patients
displayed improvement on the WOR and DAS over the course of treatment, but showed no change
on the IAT. Additionally, improvements on the WOR and DAS were each related to greater
reductions in depressive symptoms. Results suggest that the degree of symptom reduction among
patients participating in CT is related to changes in patients’ acquisition of coping skills requiring
deliberate efforts and reflective thought, but not related to reduced endorsement of implicitly-
assessed maladaptive beliefs.
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Cognitive Therapy for depression (CT; Beck, Rush, Shaw, & Emery, 1979) is a well-studied
treatment with substantial evidence for its efficacy (DeRubeis, Webb, Tang, & Beck, 2010).
While cognitive change has long been suggested as important to the therapeutic benefits of
CT, the nature of the cognitive changes produced by CT remains unclear. Clarifying the
nature of these changes is important to advancing a basic understanding of depression as
well as elucidating the process by which therapeutic gains are achieved in CT.
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As Barber and DeRubeis (1989) suggested, different kinds of cognitive change might
explain the therapeutic benefits of CT. First, CT could help patients develop skills to cope
with negative thoughts when they occur. Such cognitive change would involve deliberate,
ongoing efforts to employ cognitive and behavioral strategies. These efforts require patients
to understand, practice, and generalize a variety of skills during appropriate situations
(Jarrett, Vittengl, Clark, & Thase, 2011). Alternatively, CT could help patients change their
underlying maladaptive beliefs (e.g., If others do not approve of me, | am worthless) through
therapeutic procedures that allow them to see that these beliefs are not reasonable, accurate,
or adaptive. If patients changed their beliefs, they would be unlikely to have future negative
thoughts related to their self-worth and therefore have less need to engage in ongoing
effortful cognitive strategies to cope with their negative thoughts. The purpose of this study
was to evaluate cognitive change in CT by clarifying the role of effortful (i.e., skill
acquisition) and underlying (i.e., maladaptive beliefs) cognitive processes.

Assessment of CT Skills

In CT, patients learn skills to apply when experiencing negative moods that allow them to
handle these experiences in more adaptive ways. Much of the skills taught in CT are related
to identifying negative automatic thoughts and evaluating the accuracy of these thoughts.
However, CT also involves other skills, including behavioral strategies such as how to
engage in certain kinds of activities to improve one's mood. Therapists providing CT
continually help patients develop new skills and enhance their use of existing skills to cope
with negative moods. While several efficient measures of CT skills have been developed
recently (e.g., Skills of Cognitive Therapy in Jarrett et al., 2011; Cognitive-Behavioral
Therapy Skills Questionnaire in Jacob, Christopher, & Neuhaus, 2011), these measures each
rely on patients’ ability to report on their own mastery and use of CT skills (for a review, see
Hundt, Mignona, Underhill, & Cully, 2013).

Barber and DeRubeis (1992) developed the Ways of Responding Scale (WOR) to assess
patients’ mastery of the coping strategies taught in CT. The WOR presents respondents with
six hypothetical scenarios and some initial negative thoughts one might have in each
situation. Using an open-ended response format, the WOR asks respondents to describe
what their further thoughts and actions might be in each scenario. Responses are parsed into
thought units and coded for whether each thought unit reflects a positive or negative coping
strategy. A total score is calculated as the difference between the number of positive and
negative responses.

The WOR has been used to examine change in coping skills over the course of
psychotherapy in several studies. Barber and DeRubeis (2001) found that patients who
participated in 12 weeks of CT for depression showed significant pre- to post-treatment
improvements in WOR total scores (d = .70). Furthermore, greater changes in WOR total
scores were related to greater improvements in self-reported depressive symptoms (r = .54).
Across both cognitive and dynamic psychotherapies, Connolly Gibbons et al. (2009) found
that patients experienced positive changes in WOR total scores (d = .47). Consistent with
Barber and DeRubeis's findings, change on the WOR was related to concurrent change in
depressive symptoms (partial eta = -.23 for BDI and -.33 for HRSD). While these studies
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suggest that the acquisition of CT skills is related to depressive symptom reductions in CT,
they do not address the possibility that changes in underlying maladaptive beliefs may also
occur during CT. In fact, evidence of improvements in WOR scores could be due to changes
in maladaptive beliefs that reduce patients’ tendency to report negative coping strategies
because they are less likely to experience negative thoughts.

Assessment of Belief Change

Assessing changes in underlying maladaptive beliefs in a way that is not likely to be
contaminated by individual differences in CT skills requires careful consideration of the
available methods of measurement. Self-report questionnaires, which are often used to
assess depression-related beliefs, can be susceptible to self-presentation and expectancy
biases. For example, a patient who has completed a course of CT has likely learned what
types of beliefs his or her therapist views as adaptive. We suspect some patients may be
motivated to endorse these desirable responses even though they do not fully believe them.
In this case, self-report measures would fail to capture important individual differences in
underlying beliefs that are not contaminated by the desire to give adaptive responses. A
number of researchers have developed methods of assessing implicit cognition that
minimize or eliminate these potential self-presentational biases (see Petty, Fazio, & Brinol,
2008). One promising method of assessing implicit cognition is the Implicit Association Test
(IAT; Greenwald, McGhee, & Schwartz, 1998). IATs are computer-based tasks that measure
the ease with which individuals can associate two concepts. Participants’ rapid
categorization judgments provide an indirect assessment of beliefs, even though the task
does not involve a direct query regarding the belief of interest (Greenwald, Poehlman,
Uhlmann, & Banaji, 2009). For example, an IAT assessing gender stereotypes might ask
participants to categorize words into the categories of male versus female or science versus
liberal arts — but do so using only one of two response keys. By altering the response
mapping across blocks of the task, the gender-lIAT examines whether participants are faster
to respond when the keys are labeled “male / science” and “female / liberal arts” than when
they are labeled “female / science” and “male / liberal arts.” Differential latencies across the
response mappings provide an estimate of participants’ beliefs regarding the association of
gender with science or the liberal arts — beliefs that some people may hold but be motivated
to deny on self-report measures. Thus, an IAT offers a means of assessing changes in
underlying maladaptive beliefs associated with depression that is not likely to be affected by
individual differences in the use of effortful skills.

IATSs have been utilized to capture beliefs related to depression in several studies. For
example, De Raedt, Schacht, Franck, and De Houwer (2006) developed a self-worth IAT
that assesses the ease of associating the “self” with being “valuable” versus “worthless”. The
self-worth IAT was significantly related to depressive symptoms among a sample of college
students selected for high and low depressive symptoms (r = -.46; De Raedt, Franck,

Fannes, & Verstraeten, 2008). In another study, Franck, De Raedt, Dereu, and Van den
Abbeele (2007) reported significantly lower self-worth on an AT among currently-
depressed patients compared with never-depressed controls.
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While research has yet to examine changes in beliefs using IATSs in the treatment of
depression, we are aware of three such studies examining the treatment of anxiety disorders.
Gamer and colleagues (Gamer, Schmukle, Luka-Krausgrill, & Egloff, 2008) reported
significant reductions in self-anxious associations on an IAT following group cognitive-
behavioral therapy (CBT) for social anxiety. Similarly, Teachman, Marker, and Smith-Janik
(2008) reported significant reductions in panic associations on an IAT following group CBT
for panic disorder. Change in panic associations on an IAT between assessments correlated
with concurrent reductions in panic symptoms. Finally, in a study of participants with a
public speaking phobia, Vasey, Harbaugh, Buffington, Jones, and Fazio (2012) found
significant reductions in 1AT-assessed negative attitudes towards public speaking following
a one-session exposure treatment. Although these studies suggest that an IAT can capture
change over the course of psychotherapy, these studies focused on attitudes central to
anxiety disorders and may not generalize to depression. In addition, the first two of these
studies assessed associations of the self with being anxious. A comparable depression-IAT
would assess the association of the self with being depressed. However, more than just no
longer seeing themselves as depressed, change in maladaptive beliefs central to the cognitive
model of depression would involve depressed patients no longer holding maladaptive beliefs
which constitute greater vulnerability to depression (such as a need for approval by others).
Therefore, to test this model, an IAT assessing these types of maladaptive beliefs is needed.
For example, an IAT that assesses the ease with which an individual associates the self with
being valued by significant others would focus on a specific type of belief overlapping in
content with the Dysfunctional Attitude Scale (discussed below). Although this is just one
type of belief typical of depressed patients, it is often targeted in CT and would potentially
change during a successful course of treatment.

Self-Reported Assessment of Maladaptive Beliefs

While we selected the WOR and IAT as our measures of CT skills and maladaptive beliefs,
respectively, other measures of depressive cognition have often been examined in the
context of CT. Of these other measures, the most commonly used is the Dysfunctional
Attitude Scale (DAS; Weissman, 1979). The DAS is a self-report questionnaire that asks
respondents to indicate the degree to which they endorse specific dysfunctional attitudes,
which we also refer to as maladaptive beliefs. Based on factor analyses (see De Graaf,
Roelofs, & Huibers, 2009), the DAS assesses two factors: Performance Evaluation and Need
for Approval by Others. These factors include items assessing beliefs related to one's worth
or happiness being influenced by either negative evaluations of one's performance or the
approval of others, respectively. A number of studies have reported substantial change in
DAS scores over the course of CT (Barber & DeRubeis, 2001: d = .46; Jarrett, Vittengl,
Doyle, & Clark, 2007: d = 1.05). Moreover, changes on the DAS have been related to
concurrent change in depressive symptoms (Barber & DeRubeis, 2001: r = .67; Jarrett et al.,
2007: r = .60). While these findings appear to be consistent with the role of belief change in
CT, itis possible that self-report measures like the DAS could be influenced by patients’ use
of effortful processes (e.g., coping skills). Participants’ responses to self-report measures
may reflect their reappraisal of cognitions rather than their primary evaluations (Barber &
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DeRubeis, 1989). However, given the widespread use of the DAS, we planned to examine
the DAS along with our two primary cognitive measures, the WOR and IAT.

Purpose of this Study

The purpose of this study was three-fold: (1) to compare depressed and never-depressed
participants across cognitive measures reflecting CT skills and maladaptive beliefs; (2) to
assess the nature of cognitive changes (i.e., CT skill acquisition and belief change) occurring
over a course of CT for depression; and (3) to examine the relationship of different kinds of
cognitive change (i.e., CT skill acquisition and belief change) with symptom change over
the course of CT. Compared to never-depressed participants, we hypothesized depressed
patients would endorse poorer skills and more maladaptive beliefs. We expected pre-to-post
treatment improvements on the WOR, IAT, and DAS. Finally, we expected that
improvement on each cognitive measure would be related to reductions in depressive
symptoms. While we have suggested that one might expect cognitive change to involve
changes in CT skills or maladaptive beliefs, it need not be one or the other. Both kinds of
cognitive change may occur and be related to patients’ symptom reduction. In fact, it may be
that patients’ early use of CT skills facilitates changes in underlying beliefs or changes in
underlying beliefs promote use of CT skills. While these complex relations are beyond the
scope of our study, we endeavored to take a first step in characterizing the degree of change
in CT skills and underlying beliefs. Insofar as both kinds of cognitive change are important,
one would expect that the most successful treatments for depression would involve both an
enhancement of coping skills and belief change.

Method

Participants

We recruited two samples of participants from the local community via flyers, newspaper,
and online advertisements: a sample of depressed patients and a sample of never-depressed
participants. The depressed sample consisted of patients with a primary diagnosis of current
DSM-IV Major Depressive Disorder (MDD), no substance dependence in the past six
months and no history of Bipolar | Disorder or psychosis. As the depressed sample
flowchart in Figure 1 shows, 86 patients attended an initial evaluation and were assessed for
study eligibility. Of the 67 patients who were enrolled in the study and began treatment, 23
patients (34%) dropped out of treatment prematurely. Dropout was defined as attending
fewer than 10 sessions or failing to complete a post-treatment assessment. The remaining 44
patients (66%) completed 16 weeks of treatment. In comparing patients who completed
treatment and those who discontinued prematurely, we found no significant differences in
age, gender, income, marital status, or initial depressive symptom severity. However,
compared with treatment completers, a greater proportion of patients who dropped out of
treatment were not Caucasian (30% of dropouts vs. 9% of completers were non-Caucasian;
x2 =5.01, p = .03). Additionally, there was a non-significant trend for patients who dropped
out of treatment to have less education compared to those who completed treatment (19% of
dropouts vs. 5% of completers had a high school degree, 53% of dropouts vs. 43% of
completers had some college/2-year degree, 28% of dropouts vs. 52% of completers had a 4-
year degree/graduate school; x2 = 5.29, p = .07).
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The never-depressed sample consisted of 44 participants with no current or lifetime history
of MDD or any anxiety disorder. These control participants were selected on the basis of an
initial online screening indicating low symptoms of depression and anxiety [i.e., scoring less
than 5 on both the Patient Health Questionnaire (PHQ; Kroenke & Spitzer, 2002) and
Generalized Anxiety Disorder Questionnaire- IV (GAD-Q-1V; Newman et al., 2002)] and
being a demographic match for one of the 44 depressed patients who completed treatment.
Participants qualified as a demographic match by matching a depressed patient on age
(within 3 years), gender, and education (i.e., high school degree, some college/2-year
degree, or 4-year degree/higher). Following the online screening, 53 participants were
assessed for lifetime history of MDD or any anxiety disorder. Of these, 9 were not utilized
as control participants [8 due to DSM-IV diagnoses (5 past MDD; 2 social phobia; 1 both
past MDD and social phobia) and 1 due to discontinuing prior to completion of the study
assessment]. The resulting 44 matched control participants were included in the study. This
study was approved by the university's Institutional Review Board.

Demographic and diagnostic data for the depressed and never-depressed samples are
summarized in Table 1. As our primary analyses focus on treatment completers, we have
limited our descriptive statistics for the depressed sample to depressed patients who
completed treatment (n = 44).

Diagnostic Evaluations—The Structured Clinical Interview for DSM-1V Axis |
Disorders (SCID-I; First, Spitzer, Miriam, & Williams, 2002a, 2002b) and Structured
Clinical Interview for DSM-IV Axis Il Disorders (SCID-II; First, Gibbon, Spitzer, Williams,
& Benjamin, 1997) were used to assess whether participants met formal criteria for current
MDD and other Axis I and Axis Il conditions. Reliability for a diagnosis of current MDD
based on double-ratings for 12 randomly-selected cases was excellent (kappa = 1.00).

Depressive Symptom Severity—We used two measures of depressive symptom
severity: the Hamilton Rating Scale for Depression (HRSD) and the Beck Depression
Inventory - 2"d Edition (BDI-I1). The HRSD is an interviewer-administered measure. We
used the 17-item HRSD modified to assess atypical symptoms (Hamilton, 1960; Williams,
1988). Reliability for total scores on the HRSD in the current sample based on double-
ratings for 30 randomly-selected cases was excellent (ICC =.99). The BDI-II (Beck, Steer,
& Brown, 1996) is a 21-item self-report measure. Respondents are asked to describe the way
they have been feeling by rating each item on a scale from 0 to 3, with total scores ranging
from O (minimal depression) to 63 (high depression). Although the BDI-I1I typically asks
respondents about the past two weeks, to facilitate assessing the degree of change in
depressive symptoms, we modified the instructions to inquire about the past week (see
Dimidjian et al., 2006 for a similar modification). Internal consistency for the BDI-I1 was
acceptable (depressed patients at intake: a = .84; never-depressed participants: a =.71).

Ways of Responding Scale (WOR)—The WOR (Barber & DeRubeis, 1992) measures
coping skills cognitive therapists endeavor to develop in their patients. Participants are asked
to respond to 6 hypothetical stressful situations (e.g., turned down for multiple jobs) in
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which their initial thoughts regarding the event are given (e.g., “There just doesn't seem to
be any point in applying”). Participants are then asked to report any further thoughts they
have regarding the situation and what they would do at that point. Responses were coded by
three raters blind to patient identifiers or assessment point using procedures outlined by
Barber and DeRubeis in the WOR Rater's Guide. Responses were first parsed into
individual thought units which were then coded by two independent raters as being one of
25 specific positive (e.g., coming up with a specific plan or solution) or negative (e.g.,
avoiding the situation) categories. A third rater resolved any disagreements between the first
two raters. These ratings were then used to calculate the total score, which is the number of
positive responses minus the number of negative responses. Raters were all cognitive
therapists with one or more years of experience providing CT. Training included
approximately 30 hours of practice rating using non-study protocols. We used kappa to
evaluate agreement on the specific categories assigned between the first and second raters
and agreement on the use of positive versus negative categories. Both kappas indicated
substantial agreement (.66 and .79, respectively; Landis & Koch, 1977).

Valued-Implicit Association Test (valued-IAT)—As described earlier, IATSs are
computer-based assessments in which participants are shown a list of words one at a time
and asked to categorize each word as quickly as possible (Greenwald et al., 1998). The
valued-1AT we used in this study was a personalized, single-category IAT for which stimuli
were identified from a pre-test questionnaire (see Online Supplement). Participants were
asked to provide information related to four different categories: “me,” “not me,” “valued by
my associates,” and “not valued by my associates” (information related to the “not me”
category was only used during the practice blocks to reduce the potential influence of this
contrast category on the assessment of the association between “me” and “valued” vs. “not
valued”; the single-category IAT has demonstrated at least comparable reliability and
validity to traditional IATSs; Karpinski & Steinman, 2006). The “valued” and “not valued”
category labels were worded to reflect features of the DAS subscale assessing need for
social approval. For the “valued” and “not valued” categories, participants were asked to
consider what their associates (e.g., friends, family members, or other people whose opinion
matters to them) find to have worth. Participants were given a list of 60 words (based in part
on values research by Bardi and Schwartz, 2003) and asked to select 10 words that describe
things that are “valued by my associates” and an additional 10 words that describe things
that are “not valued by my associates.” Personalized stimuli were used for all categories to
reduce the influence of extrapersonal associations (i.e., cultural values that are inconsistent
with one's attitude but related to the stimuli), which have been shown to influence IAT
scores (Olson & Fazio, 2004). Stimuli were presented in random order in the center of the
computer screen with trial intervals set at 100 ms. On each trial, participants were presented
with a word to categorize as belonging to one of three categories (using two response keys,
with one key being used for either of two categories). Category labels were displayed at the
bottom right and bottom left of the computer screen. Error feedback was provided such that
when an incorrect categorization was made, participants saw a large red X on the screen and
were required to press the correct key before the next stimulus was displayed.
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The task involved two practice blocks of 20 words each followed by 8 test blocks of 30
words each. During the first practice block, participants identified stimuli as being “valued
by my associates” or “not valued by my associates”. During the second practice block,
participants identified stimuli as “me” or “not me”. During test blocks 3, 5, 8, and 10,
participants were asked to use the right key to indicate when a stimuli belonged to either the
“me” or “valued” category; the left key was to be used to identify stimuli that belonged to
the “not valued” category. During test blocks 4, 6, 7, and 9, participants used the right key to
categorize stimuli as “valued” and the left key to categorize stimuli as “me” or “not valued.”
Thus, these critical test blocks varied whether “me” was mapped on to the same response
key as “valued” or “not valued.” Scores were calculated by subtracting response times when
“me” and “valued” were paired and when “me” and “not valued” were paired. These
difference scores were taken to reflect the strength of participants’ belief that they are valued
by others, with positive scores reflecting the belief that one is valued by others and negative
scores reflecting the belief that one is not valued by others. IAT scores were calculated using
a modified version of the improved scoring algorithm (Greenwald, Nosek, & Banaji, 2003)
proposed by Fazio and colleagues (Han, Czellar, Olson, & Fazio, 2010; Olson & Fazio,
2004) that log-transformed reaction times and did not impose a 600 ms penalty for incorrect
trials. The improved scoring algorithm with modifications included the following steps: 1)
deleting trials with reaction times greater than 10,000 ms and eliminating participants for
whom 10% or more of trials have reaction times faster than 300 ms, 2) deleting practice
trials (blocks 1 and 2), 3) log-transforming reaction times, 4) computing the average log-
transformed reaction time for correct trials separately for each test block, 5) computing
pooled standard deviations for all trials in blocks 3 and 4, blocks 5 and 6, blocks 7 and 8,
and blocks 9 and 10, 6) averaging the reaction time for each test block after replacement of
error latencies, 7) computing four differences by subtracting the average latency for block 3
from 4, block 5 from 6, block 8 from 7, block 10 from 9, 8) dividing each block by its
respective pooled standard deviation, and 9) calculating the final IAT score by averaging the
differences computed in step 8. Reliability was evaluated by calculating Cronbach's alpha
for the four difference scores computed from paired test blocks. For the depressed group,
alphas at intake and post-treatment were .58 and .78, respectively. For the never-depressed
group, alpha was .73.

Dysfunctional Attitude Scale (DAS)—The DAS (Weissman, 1979) is a 40-item self-
report measure designed to assess stable and enduring maladaptive beliefs typical of
depressed patients in accordance with cognitive theory. Respondents are asked to describe
the way they think most of the time by rating each statement (e.g., “I cannot be happy unless
most people | know admire me”) on a scale from 1 (disagree totally) to 7 (agree totally).
Responses on the DAS are summarized with a total score, which is the sum of responses for
the 40 items. Internal consistency for the DAS was excellent (depressed patients at intake: a
=.93; never-depressed participants: a = .87).

Assessment and Treatment

Assessments were conducted by five advanced graduate students with one or more years of
clinical experience. While several assessors also served as cognitive therapists, therapists did
not conduct assessments for clients for whom they were providing CT. Interviewers
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completed a course of training in the use of the SCID-I, SCID-II, and HRSD. Assessment
training involved approximately 50 hours of watching training videos, group consensus
practice ratings, and weekly supervision provided by the second author.

Treatment was provided by four advanced graduate students with at least one year of clinical
experience prior to treating patients in the study (range of one to two years). CT training
involved approximately 100 hours of clinical training in CT (with a focus on experiential
role playing). Over the course of the study, the second author provided weekly group and
individual supervision. Treatment consisted of 16 weeks of Cognitive Therapy, which was
delivered according to Beck et al. (1979). Patients with HRSD scores greater than or equal
to 20 at intake were provided twice-weekly therapy sessions for the first four weeks, while
those with HRSD scores less than 20 received once-weekly therapy sessions.

To evaluate therapist competence, we used the Cognitive Therapy Scale (CTS; Young &
Beck, 1988). The CTS is an observer-rated scale containing 11 items rated on a 7-point
Likert scale. Total scores range from 0-66, with experts suggesting scores of 40 or greater
indicate adequate competence (Muse & McManus, 2013). To assess therapist competence in
our study, for each study therapist we randomly chose one case from the therapist's caseload
after two cases were removed from consideration (i.e., therapist-nominated cases judged
likely to yield the lowest and the highest competence scores). Two evaluators (the study
supervisor and a founding fellow of the Academy of Cognitive Therapy unaffiliated with the
study) provided independent ratings of a randomly-selected session recording for each
therapist using the CTS. The correlation between the four ratings made by both evaluators
was large (r = .998). The mean CTS scores provided by each rater were 39.25 (SD = 2.8)
and 42.0 (SD = 10.6), respectively. While two therapists scored above 40, two scored below
40.

It is important to note that competence is often evaluated based on therapist-nominated
sessions (Academy of Cognitive Therapy, n.d.). CTS scores from randomly-selected
sessions are likely to be lower than therapist-nominated sessions. To provide additional data
on the two therapists whose sessions were rated below 40, a second randomly-selected
session recording was evaluated by the study supervisor only. The second ratings each
yielded a score of 40. The mean of the maximum CTS scores achieved by each therapist (as
rated by the study supervisor) was 40.75 (with all ratings scoring 40 or higher).

Depressed participants completed study measures at intake, week 4, and post-treatment
assessments. Analyses of the HRSD and BDI-II draw on data from each of these three time-
points. Cognitive measures (WOR, valued-1AT, and DAS) and diagnostic status (SCID-I)
were assessed at intake and post-treatment only. Depressed patients were compensated at
$10 per hour for the post-treatment assessment only. Participants in the never-depressed
sample were compensated at $10 per hour for study assessments. All participants provided
informed consent prior to completing study assessments.
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Analytic Strategy

As noted above, our primary analyses examine cognitive changes from intake to post-
treatment for depressed patients, which necessitates that data be available at both assessment
points. Therefore, analyses were conducted based on treatment completers (n = 44). Due to
computer error, data were missing for one depressed participant at intake on the WOR,
DAS, and BDI-Il. WOR data were also missing for two depressed participants who never
completed this measure at intake. Thus, available data for the depressed sample at intake on
each measure was as follows: n = 44 for the HRSD, n = 43 for the BDI-II, n = 41 for the
WOR, n = 44 for the valued-1AT, and n = 43 for the DAS. Among treatment completers, all
data was available at post-treatment.

Given that each set of analyses involved tests for three cognitive measures, we applied the
Holm-Bonferroni method (Holm, 1979) to adjust for the three tests involving the WOR,
valued-1AT, and DAS. Throughout the results section, we report p-values for each of these
tests. With only one exception, significant effects remained significant after applying the
Holm-Bonferroni method. We only comment on the Holm-Bonferroni correction for this
one instance when an initially significant result was no longer significant after the
correction.

Examination of the BDI-II data revealed evidence of a non-linear pattern of symptom
change across time. We considered several transformations of time, including a log
transformation and a square root transformation. The best fitting model was chosen by
examining the Aikake Information Criteria (AIC) and Bayesian Information Criteria (BIC),
two measures of model fit. The square root transformation provided the best fit (i.e., time
values of 0, 2, and 4 were used for the intake, week 4, and post-treatment assessments,
respectively). As change on the HRSD appeared linear and transformation did not yield
better fitting models, we used an untransformed representation of time (values of 0, 4, and
16 to represent intake, week 4, and post-treatment, respectively). To examine concurrent
change in cognitive measures from intake to post-treatment in relation to depressive
symptom change, hierarchical linear modeling (HLM) was conducted using SAS Version
9.2 PROC MIXED. In separate models for the HRSD and BDI-11, we modeled subject
specific intercepts and slopes of depressive symptom change. To generate scores reflecting
change in cognitive measures between two time points, we used residual change scores (i.e.,
the residuals of a regression model that included the intake score as an independent variable
and the post-treatment score as the dependent variable). In the HLM models, the main
variable of interest was the interaction of time by cognitive residual change score. A
significant, negative time by residual cognitive change interaction would indicate that
change in the cognitive variable was related to a larger magnitude of change in depressive
symptoms. For ease of interpretation, we have modified the signs for tests involving the
DAS (where higher scores reflect more maladaptive responses). After this modification, a
negative DAS residual change by time interaction would indicate improvements in DAS
being associated with a larger degree of change in depressive symptoms. In addition to
regression parameters, for HLM models we report r-type effect sizes that were estimated
from the t-statistic and degrees of freedom from each test.
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Over the course of 16 weeks of treatment, depressed patients who completed treatment
attended an average of 15.4 sessions (SD = 2.7, range = 11 — 22). Means and standard
deviations for depressive symptoms and scores on the cognitive measures are presented in
Table 2. As the table shows, there were significant, large decreases in depressive symptoms
from intake to post-treatment as measured by the HRSD (d = -2.27, t(43) = 11.14, p < .0001)
and BDI-II (d =-2.11, t(42) = 9.49, p < .0001). Of the 44 depressed patients, 29 (66%)
responded to treatment (i.e., no longer met criteria for current MDD and obtained an HRSD
< 12 at post-treatment). A total of 19 patients (43%) met remission criteria with a post-
treatment HRSD less than or equal to 7. We also examined the relations among cognitive
measures in the depressed sample. As shown in Table 3, scores on the WOR and DAS were
significantly, negatively correlated at intake and post-treatment, while scores on the valued-
IAT were not significantly related with scores on the other cognitive measures at either time
point.

Comparison of depressed patients and never-depressed participants on cognitive

measures

We first examined differences on cognitive measures between depressed patients before
treatment and never-depressed participants. As shown in Table 2, compared to never-
depressed participants, depressed patients at intake reported significantly poorer coping
skills on the WOR (d =-1.82, t(83) = 8.40, p <.0001), significantly less adaptive beliefs
related to being valued by others on the valued-1AT (d = -.49, t(86) = 2.18, p = .03), and
significantly more self-reported maladaptive beliefs on the DAS (d = 1.65, t(85) = -7.74, p
<.0001). Thus, across all three cognitive measures, depressed patients exhibited more
maladaptive scores than the never-depressed participants.

Coghnitive changes over the course of treatment

Next, we examined whether depressed patients exhibited significant changes in cognition
over the course of treatment. As shown in Figure 2 and Table 2, there was a significant,
large improvement from intake to post-treatment on the WOR (d = 1.53, t(40) =-7.01,p <.
0001). On the valued-1AT, we failed to find significant change from intake to post-treatment
(d = .10, t(43) = -.48, p = .63). Finally, there was a significant, medium effect-sized decrease
on the DAS from intake to post-treatment (d = -.51, t(42) = 3.98, p =.0003). Thus, over the
course of treatment depressed patients showed substantial improvements in coping skills on
the WOR and self-reported maladaptive beliefs on the DAS but no belief change on the
valued-1AT.

We conducted analyses to examine the relations among change on the three cognitive
measures using residual change scores. Change on the valued-1AT was not significantly
correlated with change on the WOR (r =-.28, p = .08, n = 41). Similarly, change on the
valued-1AT was not significantly related to change on the DAS (r = .24, p = .12, n = 43).
Change on the DAS was correlated with change on the WOR (r = -.34, p = .03, n = 41), but
this relation did not remain significant after applying the Holm-Bonferroni correction. In
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summary, no relation of changes in CT skills and maladaptive beliefs assessed by the three
cognitive measures achieved the adjusted level of significance.

Although we lacked an a priori hypothesis, we compared the cognitive scores of depressed
patients at post-treatment with those of never-depressed participants (see Table 2). There
were no significant differences between groups on the WOR (d =-.19, t(86) = .87, p=.4) or
the valued-1AT (d = -.38, t(86) = 1.83, p = .07). However, the depressed group continued to
endorse significantly more self-reported maladaptive beliefs post-treatment compared to the
never-depressed participants (d = 1.08, t(86) = -5.05, p <.0001). When we consider these
analyses along with those comparing depressed patients at intake and never-depressed
participants, differences in DAS scores were identified both at intake and post-treatment,
whereas differences in WOR and valued-1AT scores were present at intake but no longer
evident at post-treatment.

Cognitive change and change in depressive symptoms

Using separate HLM models for the HRSD and BDI-11, we examined the relationship
between cognitive change from intake to post-treatment (measured as residual change
scores) and concurrent change in depressive symptoms (measured at intake, week 4, and
post-treatment). Results for the HRSD and BDI-11 models are presented in Table 4. For
analyses of the HRSD, change on the WOR and DAS were each significantly related to the
degree of depressive symptom change (interaction of WOR change by Time: r =-.36, f=-.
01, 95% CI [-.02, -.003], t(41) = -2.51, p = .02; interaction of DAS change by Time: r = -.
39, f=-.007, 95% CI [-.002, -.01], t(43) = -2.78, p = .008), but change on the valued-1AT
was not (interaction of valued-IAT change by Time: r = .23, f=.58, 95% CI [-.17, 1.33],
t(44) = 1.55, p = .13). When depressive symptoms were measured using the BDI-II, all three
cognitive measures were significantly related to the degree of depressive symptom change
(interaction of WOR change by Time: r =-.30, #=-.07, 95% CI [-.15, -.001], t(41) = -2.05,
p = .047; interaction of valued-1AT change by Time: r = .39, f= 6.84, 95% CI [1.94, 11.74],
t(43) = 2.81, p = .007; interaction of DAS change by Time: r = -.56, f=-.07, 95% CI [-.04,
-.10], t(43) = -4.45, p <.0001).

It is worth noting that results were consistent when cognitive change was measured using
difference scores (calculated by subtracting intake scores from post-treatment scores) rather
than residual change scores as reported above. For analyses of the HRSD: interaction of
WOR difference by Time: r = -.44, f=-.02, 95% CI [-.02, -.004], t(41) = -3.10, p = .004;
interaction of IAT difference by Time: r = .20, f= .48, 95% CI [-.24, 1.19], t(44) = 1.35, p
=.19; interaction of DAS difference by Time: r =-.44, f=-.007, 95% CI [-.01, -.003], t(43)
=-3.25, p =.002. For analyses of the BDI-II: interaction of WOR difference by Time: r = -.
49, f=-.09, 95% CI [-.14, -.04], t(41) = -3.63, p = .0008; interaction of IAT difference by
Time: r = .40, f=6.49, 95% CI [1.87, 11.12], t(43) = 2.83, p = .007; interaction of DAS
difference by Time: r = -.67, f=-.07, 95% CI [-.10, -.05], t(43) = -5.98, p < .0001. Thus,
cognitive improvement on the WOR and DAS were each related to a larger magnitude of
depressive symptom change on both the HRSD and BDI-Il. However, contrary to what was
expected, the significant interaction of valued-IAT change by Time reflects that
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improvement on the valued-1AT was related to a smaller magnitude of depressive symptom
change on the BDI-II.

Discussion

Both the acquisition of CT skills and the modification of underlying maladaptive beliefs
have been proposed as potentially critical forms of cognitive change for patients who
successfully respond to CT for depression. In this study, depressed patients showed
substantial improvements in coping skills as measured by the WOR over the course of
treatment, with patients” post-treatment skill levels being comparable to those of never-
depressed participants. Improvements in CT skills as assessed by the WOR were related to a
larger degree of change in depressive symptoms. With regard to maladaptive belief change,
while depressed patients showed significantly more negative associations on the valued-IAT
than never depressed participants, we failed to find evidence of change on this measure over
the course of treatment. Individual differences in the degree of improvement (or worsening)
of maladaptive beliefs as assessed by the valued-IAT were not related to change in
depressive symptoms as expected. Instead, in one of two tests, patients who exhibited more
improvement in valued-1AT scores over time showed smaller degrees of symptom
improvement (on the BDI-1I only). Taken together, these results suggest the acquisition of
CT skills is related to the course of symptom improvement among patients participating in
CT. In contrast, change in implicitly-assessed maladaptive beliefs failed to exhibit the
expected association with symptom improvement.

Although we were primarily focused on the WOR and valued-1AT as measures of CT skills
and maladaptive beliefs, respectively, we also examined the DAS. We found that while
depressed patients exhibited moderate change in DAS scores, at the end of treatment
patients continued to endorse more self-reported maladaptive beliefs on the DAS compared
to never-depressed participants. We also found that DAS improvements were related to a
larger degree of depressive symptom change, consistent with the WOR but not the valued-
IAT. However, it remains a possibility that DAS scores might reflect either underlying
beliefs or CT skills or both.

We found evidence that depressed patients showed significantly less adaptive scores on all
three cognitive measures as compared with never-depressed participants. Specifically, we
found that prior to treatment, depressed patients endorsed poorer CT skills on the WOR, less
adaptive beliefs related to being valued on the valued-1AT, and greater self-reported
maladaptive beliefs on the DAS. Our findings for the WOR and DAS are consistent with
previous research showing significant correlations between depressive symptoms and these
measures (Barber & DeRubeis, 1992; Weissman, 1979, respectively). The significant
difference between groups on the valued-1AT provides evidence for the validity of this IAT
as a measure of depression-related beliefs. While we did not highlight this in the results, the
average valued-1AT scores for both groups were positive, indicating a tendency to believe
that one is valued by important others; however, depressed patients endorsed this belief
significantly less than never-depressed participants.
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As we noted earlier, the valued-IAT we used differed from previous IATs used to study
CBT for anxiety disorders in a number of ways (i.e., Gamer et al., 2008; Teachman et al.,
2008). The most notable difference was the nature of the beliefs assessed. We focused our
efforts on assessing patients’ beliefs that their worth depends on social approval—a key
factor of the DAS and a maladaptive belief likely to be addressed in CT. While we designed
our IAT for this specific purpose, our labels (“valued by my associates” versus “not valued
by my associates™) were similar to those used by De Raedt and colleagues for their self-
worth IAT (i.e., “worth” vs. “worthless”; De Raedt, Schacht, Franck, & De Houwer, 2006).
Thus, our IAT shared key features with IATs used in previous research on depression. In
contrast, Gamer and Teachman used “anxious” or “panicked” versus “calm” as the attribute
categories, thus making their IAT a measure of the degree to which patients viewed
themselves as associated with anxiety. If one were to design an IAT to assess the content of
panic disorder-relevant beliefs along the lines we did for depression, the IAT might assess
the association between physical symptoms and threat. Our key point is that the type of
maladaptive beliefs we endeavored to assess were those central to the maladaptive belief
content associated with depression rather than beliefs about whether one currently has
symptoms of a disorder. In comparison to beliefs about having symptoms, we suspect that
beliefs about one's value involve longer-standing patterns of thinking that are likely to be
more difficult to change.

When we examined cognitive changes over the course of CT, we found significant
improvement on the WOR and DAS. In contrast, we failed to find evidence of
improvements on the valued-lIAT. Changes on the WOR and DAS over the course of CT
have consistently been reported in the literature, and the effect sizes found in this study
(WOR: d = 1.53; DAS: d = .51) are comparable to those reported by Barber and DeRubeis
(2001) following 12 weeks of CT (d = .70, d = .46, respectively). Our results suggest that
depression-relevant maladaptive beliefs assessed by the valued-1AT endured even as
patients participated in (and benefited from) CT.

Our results highlight the potential importance of acquiring CT skills to achieve a good
therapeutic outcome in CT for depression. Whereas improvement on the WOR predicted a
larger degree of depressive symptom change, improvement on the valued-1AT predicted a
smaller degree of depressive symptom change (as measured by the BDI-II specifically).
Because this latter finding was unexpected and only evident when depressive symptoms
were measured using the BDI-11 but not the HRSD, we would encourage caution in
interpreting this finding until it is replicated. Nonetheless, our results regarding CT skills
were clear and consistent across both measures of depressive symptoms.

We note several limitations of this study. First, the WOR and valued-1AT each represent just
one measure of CT skills and underlying beliefs. Other measures could yield different
results. For the valued-1AT, it is important to note that there are multiple ways in which an
implicit measure can be constructed and multiple domains of depressive beliefs one could
assess (e.g., beliefs in the need for perfection). The internal consistency of our IAT at intake
among depressed patients was lower than desirable. Beyond this, IATs are limited as
assessments of beliefs insofar as they do not directly assess these beliefs but rather assess the
strength of associations (Rothermund & Wentura, 2004). Second, the observed cognitive
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changes may have been due to the passage of time, the concurrent use of antidepressant
medication, or common factors present in all psychotherapies. Only with a randomized trial
including a psychotherapy control condition and excluding medication usage could we
establish the extent to which the changes observed might be due to CT specifically. Third,
the rate of dropout (34%) in the current study was somewhat higher than expected (Swift &
Greenberg, 2012), and patients who completed treatment differed in ethnicity from non-
completers. Our analyses of patients who completed treatment do not address the nature of
cognitive changes among patients who discontinued treatment. Fourth, our sample size was
small and powered to detect only moderate to large effects. Fifth, the length of treatment
was limited to 16 weeks and treatment was provided by advanced graduate students. It is
possible that greater evidence of belief change (and skill acquisition) would be obtained with
a longer course of CT or more expert, highly competent therapists. While we are not aware
of research examining the relation of therapist competence and cognitive change, therapist
competence has been found to predict therapeutic outcomes (Strunk, Brotman, DeRubeis, &
Hollon, 2010). Finally, this study did not examine risk of relapse or recurrence following
treatment. Additional research is needed to examine the relation of CT skills and belief
change with risk of relapse and recurrence.

Our results indicated that among patients participating in CT, large improvements in CT
skills were significantly related to symptom improvement. When assessing maladaptive
beliefs using the valued-1AT, we failed to find evidence of belief change or that individual
differences in belief change were associated with positive therapeutic gains. Our results
highlight the importance of CT skills as cognitive factors that change and are associated
with positive therapeutic outcomes. Future research is needed to replicate these findings and
extend them by examining how cognitive changes involving effortful skill use and
underlying beliefs might exhibit more complex reciprocal relations over time.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

The project described was supported by Award Number TL1RR025753 from the National Center for Research
Resources. The content is solely the responsibility of the authors and does not necessarily represent the official
views of the National Center for Research Resources or the National Institutes of Health.

Abby D. Adler, Andrew A. Cooper, Laren R. Conklin, Lizabeth A. Goldstein, and Elizabeth T. Ryan served as
cognitive therapists and clinical interviewers. Abby D. Adler also served as study coordinator. Daniel R. Strunk
provided training in and supervision of clinical assessments and cognitive therapy. Lawrence Needleman and
Daniel R. Strunk provided ratings of therapist competence.

References

Academy of Cognitive Therapy. [August 17, 2013] Certification in cognitive therapy. (n.d.). from
http://www.academyofct.org/files/documentlibrary/CTRS_Manual.pdf

Barber JP, DeRubeis RJ. On second thought: Where the action is in cognitive therapy for depression.
Cognitive Therapy and Research. 1989; 13:441-457. http://dx.doi.org/10.1007/bf01173905.

Behav Ther. Author manuscript; available in PMC 2015 April 21.


http://www.academyofct.org/files/documentlibrary/CTRS_Manual.pdf
http://dx.doi.org/10.1007/bf01173905

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Adler et al.

Page 16

Barber JP, DeRubeis RJ. The ways of responding: A scale to assess compensatory skills taught in
cognitive therapy. Behavioral Assessment. 1992; 14:93-115.

Barber JP, DeRubeis RJ. Change in compensatory skills in cognitive therapy for depression. Journal of
Psychotherapy Practice & Research. 2001; 10:8-13. [PubMed: 11121002]

Bardi A, Schwartz SH. Values and Behavior: Strength and Structure of Relations. Personality and
Social Psychology Bulletin. 2003; 29:1207-1220. http://dx.doi.org/10.1177/0146167203254602.
[PubMed: 15189583]

Beck, AT.; Rush, AJ.; Shaw, BF.; Emery, G. Cognitive therapy of depression. Guilford; New York:
1979.

Beck, AT.; Steer, RA.; Brown, BK. Beck depression inventory manual. 2nd edition. Psychological
Corporation; San Antonio, TX: 1996.

Connolly Gibbons MB, Crits-Christoph P, Barber JP, Wiltsey Stirman S, Gallop R, Goldstein LA, et
al. Unique and common mechanisms of change across cognitive and dynamic psychotherapies.
Journal of Consulting and Clinical Psychology. 2009; 77:801-813. http://dx.doi.org/10.1037/
a0016596. [PubMed: 19803561]

De Graaf LE, Roelofs J, Huibers MJH. Measuring dysfunctional attitudes in the general population:
The Dysfunctional Attitude Scale (form A) revised. Cognitive Therapy and Research. 2009;
33:345-355. http://dx.doi.org/10.1007/s10608-009-9229-y. [PubMed: 19623267]

De Raedt R, Franck E, Fannes K, Verstraeten E. Is the relationship between frontal EEG alpha
asymmetry and depression mediated by implicit or explicit self-esteem? Biological Psychology.
2008; 77:89-92. http://dx.doi.org/10.1016/j.biopsycho.2007.06.004. [PubMed: 17689172]

De Raedt R, Schacht R, Franck E, De Houwer J. Self-esteem and depression revisited: Implicit
positive self-esteem in depressed patients? Behaviour Research and Therapy. 2006; 44:1017-1028.
http://dx.doi.org/10.1016/j.brat.2005.08.003. [PubMed: 16197917]

DeRubeis, RJ.; Webb, CA.; Tang, TZ.; Beck, AT. Cognitive therapy.. In: Dobson, KS., editor.
Handbook of cognitive-behavioral therapies. 3rd ed.. Guilford; New York: 2010.

Dimidjian S, Hollon SD, Dobson KS, Schmaling KB, Kohlenberg RJ, Addis ME, Jacobson NS.
Randomized trial of behavioral activation, cognitive therapy, and antidepressant medication in the
acute treatment of adults with major depression. Journal of Consulting and Clinical Psychology.
2006; 74:658-670. http://dx.doi.org/10.1037/0022-006x.74.4.658. [PubMed: 16881773]

First, MB.; Gibbon, M.; Spitzer, RL.; Williams, JB.; Benjamin, LS. User’s guide for the Structured
Clinical Interview for the DSM-IV Personality Disorders. American Psychiatric Press;
Washington, DC: 1997.

First, MB.; Spitzer, RL.; Miriam, G.; Williams, JBW. Structured Clinical Interview for DSM-IV-TR
Axis | Disorders, Research Version, Non-Patient Edition. (SCID-I/NP). Biometrics Research, New
York State Psychiatric Institute; New York: 2002a.

First, MB.; Spitzer, RL.; Miriam, G.; Williams, JBW. Structured Clinical Interview for DSM-IV-TR
Axis | Disorders, Research Version, Patient Edition. (SCIDI/P). Biometrics Research, New York
State Psychiatric Institute; New York: 2002b.

Franck E, De Raedt R, Dereu M, Van den Abbeele D. Implicit and explicit self-esteem in currently
depressed individuals with and without suicidal ideation. Journal of Behavior Therapy and
Experimental Psychiatry. 2007; 38:75-85. http://dx.doi.org/10.1016/j.jbtep.2006.05.003.
[PubMed: 16828702]

Gamer J, Schmukle SC, Luka-Krausgrill U, Egloff B. Examining the dynamics of the implicit and the
explicit self-concept in social anxiety: Changes in the Implicit Association Test-Anxiety and the
Social Phobia Anxiety Inventory following treatment. Journal of Personality Assessment. 2008;
90:476-480. http://dx.doi.org/10.1080/00223890802248786. [PubMed: 18704806]

Greenwald AG, McGhee DE, Schwartz JLK. Measuring individual differences in implicit cognition:
The implicit association test. Journal of Personality and Social Psychology. 1998; 74:1464-1480.
http://dx.doi.org/10.1037//0022-3514.74.6.1464. [PubMed: 9654756]

Greenwald AG, Nosek BA, Banaji MR. Understanding and using the Implicit Association Test: I. An
improved scoring algorithm. Journal of Personality and Social Psychology. 2003; 85:197-216.
http://dx.doi.org/10.1037/0022-3514.85.2.197. [PubMed: 12916565]

Behav Ther. Author manuscript; available in PMC 2015 April 21.


http://dx.doi.org/10.1177/0146167203254602
http://dx.doi.org/10.1037/a0016596
http://dx.doi.org/10.1037/a0016596
http://dx.doi.org/10.1007/s10608-009-9229-y
http://dx.doi.org/10.1016/j.biopsycho.2007.06.004
http://dx.doi.org/10.1016/j.brat.2005.08.003
http://dx.doi.org/10.1037/0022-006x.74.4.658
http://dx.doi.org/10.1016/j.jbtep.2006.05.003
http://dx.doi.org/10.1080/00223890802248786
http://dx.doi.org/10.1037//0022-3514.74.6.1464
http://dx.doi.org/10.1037/0022-3514.85.2.197

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Adler et al.

Page 17

Greenwald AG, Poehlman TA, Uhlmann EL, Banaji MR. Understanding and using the Implicit
Association Test: I11. Meta-analysis of predictive validity. Journal of Personality and Social
Psychology. 2009; 97:17-41. http://dx.doi.org/10.1037/a0015575. [PubMed: 19586237]

Hamilton M. A rating scale for depression. Journal of Neurological Neurosurgical Psychiatry. 1960;
23:56-62. http://dx.doi.org/10.1136/jnnp.23.1.56.

Han HA, Czellar S, Olson MA, Fazio RH. Malleability of attitudes or malleability of the IAT? Journal
of Experimental Social Psychology. 2010; 46:286—298. http://dx.doi.org/10.1016/j.jesp.
2009.11.011. [PubMed: 20401162]

Holm S. A simple sequentially rejective multiple test procedure. Scandinavian Journal of Statistics.
1979; 6:65-70.

Hundt NE, Mignogna J, Underhill C, Cully JA. The relationship between use of CBT skills and
depression treatment outcome: A theoretical and methodological review of the literature. Behavior
Therapy. 2013; 44:12-26. http://dx.doi.org/10.1016/j.beth.2012.10.001. [PubMed: 23312423]

Jacob KL, Christopher MS, Neuhaus EC. Development and validation of the Cognitive-Behavioral
Therapy Skills Questionnaire. Behavior Modification. 2011; 35:595-618. http://dx.doi.org/
10.1177/0145445511419254. [PubMed: 21893554]

Jarrett RB, Vittengl JR, Clark LA, Thase ME. Skills of Cognitive Therapy (SoCT): A new measure of
patients” comprehension and use. Psychological Assessment. 2011; 23:578-586. http://dx.doi.org/
10.1037/a0022485. [PubMed: 21319902]

Jarrett RB, Vittengl JR, Doyle K, Clark LA. Changes in cognitive content during and following
cognitive therapy for recurrent depression: Substantial and enduring, but not predictive of change
in depressive symptoms. Journal of Consulting and Clinical Psychology. 2007; 75:432-446. http://
dx.doi.org/10.1037/0022-006x.75.3.432. [PubMed: 17563160]

Karpinski A, Steinman RB. The Single Category Implicit Association Test as a measure of implicit
social cognition. Journal of Personality and Social Psychology. 2006; 91:16-32. http://dx.doi.org/
10.1037/0022-3514.91.1.16. [PubMed: 16834477]

Kroenke K, Spitzer RL. The PHQ-9: A new depression diagnostic and severity measure. Psychiatric
Annals. 2002; 32:509-515.

Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics. 1977;
33:159-174. http://dx.doi.org/10.2307/2529310. [PubMed: 843571]

Muse K, McManus F. A systematic review of methods for assessing competence in cognitive-
behavioural therapy. Clinical Psychology Review. 2013; 33:484-499. http://dx.doi.org/ 10.1016/
j.cpr.2013.01.010. [PubMed: 23454222]

Newman MG, Zuellig AR, Kachin KE, Constantino MJ, Przeworski A, Erickson T, et al. Preliminary
reliability and validity of the Generalized Anxiety Disorder Questionnaire-1V: A revised self-
report diagnostic measure of generalized anxiety disorder. Behavior Therapy. 2002; 33:215-233.
http://dx.doi.org/10.1016/s0005-7894(02)80026-0.

Olson MA, Fazio RH. Reducing the influence of extrapersonal associations on the Implicit Association
Test: Personalizing the IAT. Journal of Personality and Social Psychology. 2004; 86:653-667.
http://dx.doi.org/10.1037/0022-3514.86.5.653. [PubMed: 15161392]

Petty, RE.; Fazio, RH.; Brinol, P., editors. Attitudes: Insights from the new implicit measures.
Psychology Press; New York, NY: 2008.

Rothermund K, Wentura D. Underlying processes in the Implicit Association Test: Dissociating
salience from associations. Journal of Experimental Psychology: General. 2004; 133:139-165.
http://dx.doi.org/10.1037/0096-3445.133.2.139. [PubMed: 15149248]

Strunk DR, Brotman MA, DeRubeis RJ, Hollon SD. Therapist competence in cognitive therapy for
depression: Predicting subsequent symptom change. Journal of Consulting and Clinical
Psychology. 2010; 78:429-437. http://dx.doi.org/10.1037/a0019631. [PubMed: 20515218]

Swift JK, Greenberg RP. Premature discontinuation in adult psychotherapy: A meta-analysis. Journal
of Consulting and Clinical Psychology. 2012; 80:547-559. http://dx.doi.org/10.1037/a0028226.
[PubMed: 22506792]

Teachman BA, Marker CD, Smith-Janik SB. Automatic associations and panic disorder: Trajectories
of change over the course of treatment. Journal of Consulting and Clinical Psychology. 2008;
76:988-1002. http://dx.doi.org/10.1037/a0013113. [PubMed: 19045967]

Behav Ther. Author manuscript; available in PMC 2015 April 21.


http://dx.doi.org/10.1037/a0015575
http://dx.doi.org/10.1136/jnnp.23.1.56
http://dx.doi.org/10.1016/j.jesp.2009.11.011
http://dx.doi.org/10.1016/j.jesp.2009.11.011
http://dx.doi.org/10.1016/j.beth.2012.10.001
http://dx.doi.org/10.1177/0145445511419254
http://dx.doi.org/10.1177/0145445511419254
http://dx.doi.org/10.1037/a0022485
http://dx.doi.org/10.1037/a0022485
http://dx.doi.org/10.1037/0022-006x.75.3.432
http://dx.doi.org/10.1037/0022-006x.75.3.432
http://dx.doi.org/10.1037/0022-3514.91.1.16
http://dx.doi.org/10.1037/0022-3514.91.1.16
http://dx.doi.org/10.2307/2529310
http://dx.doi.org/10.1016/j.cpr.2013.01.010
http://dx.doi.org/10.1016/j.cpr.2013.01.010
http://dx.doi.org/10.1016/s0005-7894(02)80026-0
http://dx.doi.org/10.1037/0022-3514.86.5.653
http://dx.doi.org/10.1037/0096-3445.133.2.139
http://dx.doi.org/10.1037/a0019631
http://dx.doi.org/10.1037/a0028226
http://dx.doi.org/10.1037/a0013113

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Adler et al.

Page 18

Vasey MW, Harbaugh CN, Buffington AG, Jones CR, Fazio RH. Predicting return of fear following
exposure therapy with an implicit measure of attitudes. Behaviour Research and Therapy. 2012;
50:767-774. http://dx.doi.org/10.1016/j.brat.2012.08.007. [PubMed: 23085186]

Weissman AN. The Dysfunctional Attitude Scale: A validation study. Dissertation Abstracts
International. 1979; 40:1389B-1390B.

Williams JB. A structured interview guide for the Hamilton Depression Rating Scale. Archives of
General Psychiatry. 1988; 45:742—747. http://dx.doi.org/10.1001/archpsyc.1988.01800320058007.
[PubMed: 3395203]

Young, JE.; Beck, AT. Revision of the Cognitive Therapy Scale. Department of Psychology,
University of Pennsylvania; Philadelphia, PA.: 1988. Unpublished manuscript

Behav Ther. Author manuscript; available in PMC 2015 April 21.


http://dx.doi.org/10.1016/j.brat.2012.08.007
http://dx.doi.org/10.1001/archpsyc.1988.01800320058007

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Adler et al.

Assessed for eligibility (n = 86)

Page 19

v

A4

Excluded (n = 19) because

e No current Major Depressive Disorder
(n=13)

e Bipolar I Disorder (n =2)

e Primary diagnosis other than MDD
(n=2)

e Psychotic disorder (n=1)

e Current substance dependence (n=1)

Enrolled in treatment (n = 67)

v

Completed treatment and
included in analyses (n = 44)

Figure 1.

A4

Dropped out (7 = 23)
e Sessions attended prior to dropout:
None (n=1)
1-4 sessions (n = 14)
5-9 sessions (n = 6)
10-13 sessions but did not complete
the post-treatment assessment (n = 2)
e Reasons reported for dropout:

e Too busy (n=15)

e Moved out of state (n =4)

e Decided to pursue other treatment

(n=3)
e Study not for them (n =2)
e No reason given (n =9)

Flow of Patients through Assessments and Treatment
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Figure 2.
Changes on cognitive measures from intake to post-treatment reported as the absolute-value

of Cohen's d effect sizes
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Baseline Demographic Information for the Depressed (n = 44) and Never-Depressed (n = 44) Samples

Table 1

Variable Depressed Never -depr essed
Female, % (n) 57 (25) 57 (25)
Age in years, mean + SD 37.8+13.7 37+13.6

Range 18-63 18 -65
Ethnicity, % (n)

White 91 (40) 86 (38)

Minority 9(4) 14 (6)
Married or cohabitating, % (n) 39 (17) 39 (17)
Income, mean + SD (in thousands of US $)a,b 40.90+ 3084 60.95 + 32.84
Education, % (n)

High-school degree 5(2) 5(2)

Some college/2-yr degree 43 (19) 43 (19)

4-yr degree/graduate school 52 (23) 52 (23)
Two or more past MDEs, % (n) 43 (19) -
Current comorbid disorder, % (n)

Dysthymic Disorder 25 (11) -

Any anxiety disorder 59 (26) -

Any personality disorder 34 (15)

Note.
MDE = Major Depressive Episode.

amissing data for 5 depressed patients,

bmissing data for 2 never-depressed participants,
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