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Evidence for the cognitive mediational model of
cognitive behavioural therapy for depression
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Background. Although empirical support for the efficacy of cognitive behavioural therapy (CBT) as a treatment for
major depressive disorder (MDD) is well established, its mechanism of action is uncertain. In this investigation, we
examined evidence for the cognitive mediational model in a randomized control trial involving CBT, interpersonal
therapy (IPT) and pharmacotherapy (PHT) in patients with MDD.

Method. One hundred and thirty participants diagnosed with MDD were treated with CBT, IPT or PHT. Participants
completed the Hamilton Depression Rating Scale, Beck Depression Inventory —II and Dysfunctional Attitudes Scale
prior to and following treatment.

Results. The cognitive mediational model, in which dysfunctional attitudes are proposed to mediate depressive
symptom reduction in response to treatment, provided a good fit to the data when contrasting CBT v. IPT, with
results supporting a mediational role for dysfunctional attitude change in depressive symptom reduction. The
complication model, in which dysfunctional attitudes are proposed to be a consequence of depressive symptom
reduction, provided a good fit to the data when contrasting CBT v. PHT, with results supporting a mediational role
for depressive symptom reduction in dysfunctional attitude change.

Conclusions. There was no evidence for a mediational role for dysfunctional attitude change in IPT. Changes in
dysfunctional attitudes accompanied both CBT and PHT; however, empirical evidence suggests that the role of
attitudes in treatment outcome may differ between these two treatments.
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et al. 1979; Beck, 1983; Clark et al. 1999; Scher et al.
2005). CBT is thought to reduce depressive symptoms
by altering dysfunctional attitudes. Dysfunctional
attitudes are defined as maladaptive, inflexible and
extreme assumptions by which the self or world is

Introduction

Recent meta-analyses of randomized control trials
have confirmed that cognitive behavioural therapy
(CBT) is an effective treatment for major depressive
disorder (MDD; Wampold et al. 2002; Butler et al.
2006). Yet, uncertainty remains as to the specific
mechanisms by which CBT exerts its therapeutic ef-
fects (Whisman, 1993; Oei & Free, 1995; Garratt et al.
2007). The current investigation examined evidence
for the cognitive mediational model proposed by Beck
et al. (Clark et al. 1999) in a randomized control trial of
patients with MDD treated with CBT, interpersonal
therapy (IPT) or pharmacotherapy (PHT).

CBT emphasizes the role of dysfunctional cognitive
processes in the onset and course of depression (Beck

judged. Dysfunctional attitudes have traditionally
been categorized into two domains - interpersonal
and achievement. Dysfunctional attitudes related to
the interpersonal domain, referred to as a ‘need for
approval’, reflect dependency and excessive need for
acceptance and nurturance. Those related to the
achievement domain, referred to as ‘perfectionism’,
reflect self-criticism and excessive need for achieve-
ment and independence (Beck, 1983).

Evidence exists in support of the cognitive media-
tional model of CBT. Dysfunctional attitudes are
elevated among patients with MDD as compared
with non-depressed psychiatric or healthy controls
(Hamilton & Abramson, 1983; Dobson & Shaw, 1986;
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Hollon et al. 1986), and are ‘normalized’ when patients
with MDD are treated to remission with cognitive
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techniques (Oei & Sullivan, 1999; Furlong & Oei, 2002;
Kwon & Oei, 2003). Whereas dysfunctional attitudes
and depressive symptoms demonstrate absolute
change over the course of treatment, dysfunctional
attitudes demonstrate more relative stability than do
depressive symptoms (Oliver & Baumgart, 1985;
Zuroff et al. 1999). Moreover, dysfunctional attitudes
assessed at pre-treatment predict depressive symptom
severity at post-treatment (Blatt et al. 1995; Zuroff et al.
1999). DeRubeis et al. (1990) reported that changes in
dysfunctional attitudes were associated with changes
in depressive symptoms for those treated with CBT
but not those treated with PHT, highlighting the
specific prominence of cognitive variables in the
application of CBT.

Despite these lines of evidence, the cognitive
mediational model of CBT has been challenged on a
number of grounds. First, dysfunctional attitudes are
elevated among general psychiatric controls, suggest-
ing that they may be associated with symptoms of
psychopathology most generally and not symptoms
of MDD specifically (Hollon ef al. 1986; Zimmerman
et al. 1986). Second, dysfunctional attitude change
is also associated with pharmacological treatments
(Hamilton & Abramson, 1983; Simons et al. 1984;
Reda et al. 1985; Schrader et al. 1986; Dohr et al. 1989;
Imber et al. 1990; Jacobson et al. 1996), suggesting that
they may be a product rather than a cause of de-
pression. Third, a number of investigations have
failed to demonstrate the predictive utility of dys-
functional attitudes. Rush et al. (1986), for example,
demonstrated that pre-treatment dysfunctional atti-
tudes predicted only one of three measures of post-
treatment depression. Similarly, Barnett & Gotlib
(1988) reported that pre-treatment dysfunctional atti-
tudes were associated with post-treatment depression
severity, but only in the context of low perceived social
support.

The changes in dysfunctional attitudes and de-
pression in patients treated with CBT can be modelled
in four ways: (1) CBT causes a reduction in dysfunc-
tional attitudes, which in turn produces reduction
in depressive symptoms; (2) CBT causes a reduction
in depressive symptoms, which in turn produces re-
duction in dysfunctional attitudes; (3) dysfunctional
attitudes and depression have simultaneous, recipro-
cal causal effects on each other; and (4) dysfunctional
attitudes and depression have no causal effects on
each other, but are instead caused by a third variable
(Hollon et al. 1987). Structural equation modelling
(SEM) provides an effective way to evaluate these
competing models, due to its ability to compare the
performance of competing models and to provide a
sensitive assay of mediational effects (Shrout & Bolger,
2002; Kline, 2005; Garratt et al. 2007).
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In an earlier investigation, Burns & Spangler (2001)
examined the relations between depressive and
anxious symptoms, and dysfunctional attitudes in a
sample of out-patients with MDD treated with CBT
using SEM. No causal association between dysfunc-
tional attitudes and depressive symptoms was found;
however, the lack of a comparison treatment group
disallowed conclusions regarding specificity of effect
associated with CBT. Moreover, although Burns &
Spangler (2001) distinguished between dysfunctional
attitudes related to interpersonal and achievement
domains, they failed to statistically model these effects
separately.

In the current investigation, we examined evidence
for the cognitive mediational model in a randomized
control trial including CBT, IPT and PHT treatment
conditions. We tested two models using SEM: the
cognitive mediational model (i.e. CBT —dysfunctional
attitude change—depression change) and the ‘com-
plication” model (i.e. CBT —depression change—dys-
functional attitude change). The configuration of these
pathways is depicted in Figs 1 and 2. For these ana-
lyses, fit indices specify which of these two models
is the best representation of the relation between
depression and dysfunctional attitudes, whereas para-
meter estimates indicate whether an association con-
sistent with mediation is present. Two sets of models
were constructed — CBT v. IPT and CBT v. PHT. These
contrasts were conducted separately due to different
hypotheses regarding the role of dysfunctional atti-
tudes in the comparator treatment (see below). For
each set, we used separate models in which either
the Beck Depression Inventory—II (BDI-II) or the
Hamilton Depression Rating Scale (HAMD) served as
the outcome measure of depression severity after a full
course of treatment; similarly, we separately tested the
role of global dysfunctional attitudes, as well as those
related to need for approval and perfectionism, for
each set of comparisons.

CBT v. IPT

Changes in dysfunctional attitudes are proposed to be
the mechanism for treatment response in CBT; how-
ever, there is no therapeutic rationale or empirical
evidence to suggest that dysfunctional attitudes play a
role in treatment response to IPT (Weissman et al.
2000). We therefore hypothesized that results would
support that change in dysfunctional attitudes is the
mediator for change in depression severity for CBT
but not for IPT. For this comparison, we hypothesized
that the cognitive mediational model would provide a
good fit to the data, whereas the complication model
would not. We also hypothesized that the following
effects would characterize the causal pathways of the
cognitive mediational model: (1) CBT will lead to
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Fig. 1. Cognitive behavioural therapy (CBT) versus interpersonal therapy (IPT) contrast: cognitive mediational model. DAS,
Dysfunctional Attitudes Scale; HAMDg, Six-Item Hamilton Depression Rating Scale; BDI-II, Beck Depression Inventory — II.

*p<0.05,** p<0.01.

greater reduction in dysfunctional attitudes compared
with IPT, and (2) overall, greater reduction in dys-
functional attitudes will lead to greater reduction in
depressive symptoms.

CBT v. PHT

Although the explanation for the treatment effects of
PHT is silent with respect to the role of dysfunctional
attitudes, there is empirical evidence to suggest that
dysfunctional attitudes are reduced in patients treated
with antidepressant medication (e.g. Jacobson et al.
1996). In the absence of a proposed mediation effect,
such dysfunctional attitude reduction may be an
epiphenomenon of treatment response to PHT. We
therefore hypothesized that while both CBT and PHT
are associated with a reduction in dysfunctional atti-
tudes, this reduction may be of causal significance
for treatment response in CBT but a concomitant
of treatment response in PHT. For this comparison,
we hypothesized that the cognitive mediational
model would not provide a good fit to the data,
whereas the complication model would't. We further

+ The notes appear on p. 1539.
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hypothesized that the following effects would charac-
terize the causal pathways of the complication model:
(1) CBT and PHT would lead to comparable reduc-
tions in depressive symptoms; and (2) overall, greater
reduction in depressive symptoms will lead to greater
reduction in dysfunctional attitudes.

The current investigation utilizes some of the parti-
cipants included in a previous report (McBride et al.
2006). McBride et al. examined whether individual
differences in attachment style moderated treatment
outcome in psychotherapy, demonstrating that at-
tachment avoidance was associated with improved
treatment response in CBT as compared with IPT.
In contrast, the current investigation examines the
mediational role of individual differences in cognitive
variables within treatment outcome in CBT, IPT,
and in PHT. Moderation can be distinguished from
mediation, wherein a moderating variable outlines the
conditions under which an intervention is effective,
whereas a mediating variable outlines the possible
mechanisms through which an intervention is effec-
tive (Kraemer et al. 2002). The identification of indi-
vidual difference variables moderating treatment
outcome can speak to treatment selection and deliv-
ery, while the delineation of individual difference
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Fig. 2. Cognitive behavioural therapy (CBT) versus pharmacotherapy (PHT) contrast: complication model. HAMDg, Six-Item
Hamilton Depression Rating Scale; DAS, Dysfunctional Attitudes Scale; BDI-II, Beck Depression Inventory - II. * p <0.05,

“p<0.01.

variables mediating treatment outcome can contribute
to the development and provision of potent, efficient
treatments —in combination, resulting in treatment
optimization that is both evidence-based and client-
centred.

Method
Participants

The sample (n=130; 45 men and 85 women) was
drawn from a group of research participants diag-
nosed with MDD who had taken part in a randomized
treatment trial. All participants met diagnostic criteria
for DSM-IV MDD as determined by the Structured
Clinical Interview for DSM-IV, Axis I Disorders —
Patient version (First et al. 1995), were between
the ages of 18 and 60 years, free of antidepressant
medication, had received no electroconvulsive ther-
apy in the past 6 months, did not have a concurrent
medical illness, had minimum 8 years of education,
were fluent in reading English, and had the capacity
to give written informed consent. Participants were
excluded if they met DSM-IV criteria for bipolar
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disorder, psychotic disorder, substance-use dis-
orders, organic brain syndrome, or either borderline or
antisocial personality disorder, as assessed by the
Structured Clinical Interview for DSM-IV Axis II
Personality Disorders (First ef al. 1997).

A total of 364 participants were assessed; 163 were
excluded because they did not meet study criteria;
66 were randomly assigned to CBT, 63 to IPT and 72
to PHT. In the CBT condition, seven participants
refused treatment before or immediately following
randomization and 14 dropped out following treat-
ment entry, leaving a sample of 45 (12 men and 33
women); for IPT, three participants refused treatment
and 14 dropped out, leaving a sample of 46 (16 men
and 30 women); for PHT, 25 participants refused
treatment and six dropped out, leaving a sample of
41 (18 men and 23 women). There was no difference
among participants who refused, dropped out or
completed treatment for age (F=2.01, p=0.11) or
sex (¥*=1.01, p=0.98). There was no difference
among participants who dropped out and completed
treatment on any of the pre-treatment measures,
overall or within treatment condition (all +<1.30, all
p>0.20).2
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Measures
Dysfunctional Attitudes Scale (DAS)

The DAS (Weissman & Beck, 1978) is a self-report
measure of depressotypic attitudinal statements and
is widely used to assess dysfunctional attitudes.
The DAS has demonstrated evidence of adequate re-
liability and reliability (Beck et al. 1983). The DAS
yields two subscales: need for approval and perfec-
tionism (Cane et al. 1986; Imber ef al. 1990).

Beck Depression Inventory — II (BDI-II)

The BDI-II (Beck et al. 1996) is a self-report measure of
depressive symptoms. The BDI-II has good internal
consistency, retest reliability, and validity (see Beck
et al. 1996; Whisman et al. 2000). It is the most widely
used self-report measure in depression studies.

Hamilton Depression Rating Scale (HAMD)

The HAMD is a semi-structured, clinician-rated inter-
view designed to assess severity of depression and is
the most widely used measure of depression severity
in clinical trials (Hamilton, 1967; Bagby et al. 2004).
The Six-Item Hamilton Depression Rating Scale
(HAMDg; Bech et al. 1975) is a subset of items more
sensitive to change in depression severity than the full
HAMD (Faries et al. 2000). This six-item version was
used as the continuous outcome variable in this study.
The full HAMD was used to calculate remission
status. Remission was defined as >50% decrease in
HAMD scores and a final HAMD score <8 after at
least 8 weeks of treatment (Frank et al. 1991).

Treatment protocol

Participants in treatment conditions received 16 to
20 weeks of CBT, IPT or PHT. CBT was delivered with
the use of the Greenberger & Padesky (1995) manual;
IPT with the Weissman et al. (2000) manual; PHT
with the Canadian Network for Mood and Anxiety
Treatment (CANMAT, 2001) guidelines. The medi-
cations and dosages used in the present study included:
bupropion, 100450 mg; citalopram, 20-300mg;
fluoxetine, 20-60 mg; paroxetine, 20-40 mg; pheneli-
zine, 60-90 mg; venlafaxine, 37.5-150 mg; sertraline,
50200 mg. All psychotherapists were master’s or
doctoral level psychologists, formally trained in and
sponsored by experts in the delivery of either IPT or
CBT. All physicians were psychiatrists with exper-
ience in the pharmacological treatment of major
depression. Psychometric data were collected both at
intake (pre-treatment) and within 1 week after the
last treatment session (post-treatment). Further details
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concerning the objectives, procedures and sample are
reported by McBride et al. (2006).

Statistical analyses

Two series of path model analyses were performed.
One of two treatment condition variables (CBT
dummy-coded ‘1’ and IPT coded ‘0’; or CBT coded
‘1" and PHT coded “0’) served as the predictor vari-
able. Pre-treatment to post-treatment difference scores
for the total, need for approval, and perfectionism
DAS, regressed on pre-treatment scores, served as
either mediator or criterion variables in separate
models. Pre-treatment to post-treatment difference
scores for the HAMD, and BDI-II, also regressed on
pre-treatment scores, served as either mediator or
criterion variables in separate models.

The cognitive mediational and complication models
were evaluated with the amos 6.0 SEM program
(Arbuckle, 2005), applying maximum likelihood
estimation. Goodness of fit was assessed using the
following indices: y?/df ratio, with values <2.00 in-
dicating acceptable fit (Ullman, 1996); confirmatory fit
index (CFI), with values >0.90 indicating acceptable
fit; and root mean square error of approximation
(RMSEA), with values >0.1 indicative of poor fit,
<0.08 acceptable fit, and <0.05 close fit (Hu & Bentler,
1999). The significance test for close fit is akin to that of
the x*: p<0.05 signifies that the hypothesis of close fit
is rejected. Thus, a closely fitting model will have an
RMSEA value <0.05 and a p value >0.05.

For the cognitive mediational model, significant
regression paths from the predictor variable to the
mediator variable (path a), and from the mediator
variable to the outcome (path b) provide support for
mediation (Shrout & Bolger, 2002; Kline, 2005). A
positive path a indicates that participants in the CBT
condition exhibited greater dysfunctional attitude
change than those in the comparator condition (i.e. IPT
or PHT). A negative path a indicates that participants
receiving the comparator condition exhibited greater
attitude change than those receiving CBT. A positive
path b indicates that greater attitude change is associ-
ated with greater reduction in depressive symptoms; a
negative path b indicates an inverse relation between
attitude and depression change. Thus, positive values
for paths a and b serve as support for greater dys-
functional attitude change for those treated with CBT
as compared with those treated with the comparator
treatment, and that this change was associated with
reduction in depression severity. As there is no path or
direct effect from the predictor variable to the outcome
variable, any effect of the predictor necessarily occurs
via the mediator — thus, this model depicts ‘complete’
mediation rather than ‘partial” mediation.
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Table 1. Demographic and clinical characteristics of the CBT, IPT and PHT treatment groups

Variable CBT (n=45) IPT (n=46) PHT (n=41) F 4
Demographic
Age (years) 42.07 (12.34) 42.70 (13.14) 43.07 (11.80) 0.07 0.93
Education (years) 16.64 (2.25) 16.33  (2.18) 16.05 (2.55) 0.67 0.52
Blishen index 4141 (22.28) 41.87 (20.45) 4144 (21.64) 0.01 0.99
Clinical
HAMD,
Pre-treatment 10.73 (2.07) 10.13  (1.95) 10.32  (2.04) 1.06 0.35
Post-treatment 4.07 (3.76)* (3.40)b 232 (251)° 3.60 0.03
BDI-II
Pre-treatment 29.03 (7.94) 31.67 (7.86) 29.56 (7.47) 1.44 0.24
Post-treatment 11.00 (11.09) 11.96 (8.85) 7.33  (6.99) 2.99 0.05
DAS
Pre-treatment 143.68 (32.13)*P 152.56 (31.28)* 133.41 (29.21)° 411 0.02
Post-treatment 121.68 (35.15)* 141.72 (30.33) 116.03 (28.70)* 7.14 <0.01
DAS - need for approval
Pre-treatment 410 (1.12) (0.92) 4.03 (0.98) 2.88 0.06
Post-treatment 3.64 (1.08) (0.95) 3.59 (0.88)* 6.24 <0.01
DAS - perfectionism
Pre-treatment 353 (1.17) (1.01) 3.10 (0.93) 2.87 0.06
Post-treatment 2.86 (1.04)*P (0.89)2 2.63  (0.94)° 5.35 <0.01

Values are given as mean (standard deviation).

CBT, Cognitive behavioural therapy; IPT, interpersonal therapy; PHT, pharmacotherapy; Blishen index, Canadian
socioeconomic index; HAMD, Six-Item Hamilton Depression Rating Scale; BDI-II, Beck Depression Inventory —II;

DAS, Dysfunctional Attitudes Scale.

b For variables with a significant F, mean values with unlike superscript letters were significantly different (p <0.05).

For the complication model, a positive path a indi-
cates that participants in the CBT condition exhibited
greater depressive symptom reduction than those in
the comparator condition (i.e. either IPT or PHT). A
negative path 4 indicates that participants receiving
the comparator condition exhibited greater depressive
symptom reduction than those receiving CBT. A
positive path b indicates that greater reduction in de-
pressive symptoms is associated with greater attitude
change; a negative path b indicates an inverse relation
between depression and attitude change.

Of note, the demonstration of mediation via sig-
nificant regression paths from the predictor variable to
the mediator variable (path 4) and from the mediator
variable to the outcome (path b) within a well-fitting
path model is consistent with the demonstration of
mediation outlined by Kraemer et al. (2001, 2002).
Kraemer et al. specify that mediators must (1) occur
during treatment; (2) correlate with treatment; and
(3) have either a main or interactive effect on outcome.
In the path models discussed: (1) both dysfunctional
attitude and depression symptom change occur
during treatment; (2) path a indicates a correlation of
the mediator with treatment; and (3) path b indicates a
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main effect of the mediator on treatment. Although
the specifications of Kraemer et al. are traditionally
conducted using analyses such as random effects
regressions, SEM confers the unique advantage over
regression in that it provides not only an evaluation
of the adequacy of models of mediation, but also the
determination of which of those models are the best
representation of the data (Garratt et al. 2007).

Results

Pre-treatment demographic, and pre- and post-
treatment clinical characteristics of the sample for the
CBT, IPT and PHT conditions are displayed in Table 1.
There were no significant differences between the
participants in these treatment conditions for any of
the demographic characteristics. Due to the presence
of significant differences between participants for
clinical characteristics, we regressed all change scores
on pre-treatment variables.

To test overall treatment efficacy, two repeated-
measures analyses of variance were performed; treat-
ment condition was the independent variable and
HAMD; and BDI-II scores served as the dependent
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Model Ve p x2/df CFI RMSEA (p)
HAMDg criterion
DAS - total
Cognitive mediation model 1.68 0.20 1.68 0.96 0.07 (0.27)
Complication model 727 <0.01 727 0.62 0.22 (0.02)
DAS - need for approval
Cognitive mediation model 1.01 0.32 1.01 1.00 0.01 (0.39)
Complication model 4.70 0.03 4.70 0.58 0.17 (0.05)
DAS - perfectionism
Cognitive mediation model 1.29 0.26 1.29 0.98 0.05 (0.33)
Complication model 7.26 <0.01 7.26 0.49 0.22 (0.02)
BDI-II criterion
DAS - total
Cognitive mediation model 0.52 0.47 0.52 1.00 0.00 (0.54)
Complication model 6.62 0.01 6.62 0.57 0.20 (0.02)
DAS - need for approval
Cognitive mediation model 0.14 0.71 0.14 1.00 0.00 (0.75)
Complication model 423 0.04 423 0.00 0.16 (0.07)
DAS - perfectionism
Cognitive mediation model 0.54 0.46 0.54 1.00 0.00 (0.53)
Complication model 6.94 <0.01 6.94 0.55 0.21 (0.02)

CBT, Cognitive behavioural therapy; IPT, interpersonal therapy; df, degrees of freedom ; CFI, confirmatory fit index;
RMSEA, root mean square error of approximation; HAMD, Six-Item Hamilton Depression Rating Scale ; DAS, Dysfunctional

Attitudes Scale; BDI-II, Beck Depression Inventory — II.

variables. For the HAMDs, there was a significant
effect for time (F=423.69, p<0.01), but no significant
time X treatment condition interaction (F=2.34, p>
0.05). Similarly, for the BDI-II, there was a significant
effect for time (F=>515.35, p<0.01), but no significant
time x treatment condition interaction (F=2.39, p>
0.05), indicating comparable outcome across treatment
conditions.

Fit statistics for the cognitive mediational and com-
plication models contrasting CBT v. IPT are displayed
in Table 2. The cognitive mediational models provided
a close fit to the data, whereas the fit of the compli-
cation models was uniformly poor. Cognitive medi-
ational model parameters are displayed in Fig. 1.
Fig. 1(a—c) displays the parameter estimates associated
with models utilizing residualized HAMDg change
scores; Fig. 1(d—f) displays the parameter estimates
associated with models utilizing residualized BDI-II
change scores. Fig. 1(a, d) displays the parameter esti-
mates associated with models utilizing residualized
total DAS change scores; Fig. 1(b, ¢) displays the
parameter estimates associated with models utilizing
residualized need for approval DAS change scores;
Fig. 1(c, f) displays the parameter estimates associated
with models utilizing residualized perfectionism DAS
change scores. Participants receiving CBT exhibited
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greater dysfunctional attitude change than those re-
ceiving IPT, and greater attitude change was associ-
ated with greater depressive symptom change. These
effects held for global and specific dysfunctional
attitudes, and self-reported and interviewer-rated
depression symptom severity. This pattern of results
supports the proposition that any treatment effect of
CBT occurs through dysfunctional attitude reduction.

Fit statistics for the cognitive mediational and com-
plication models contrasting CBT v. PHT are dis-
played in Table 3. The complication models provided
a close fit to the data, whereas the fit of the cognitive
mediational models was uniformly poor. Compli-
cation parameter estimates are displayed in Fig. 2.
Fig. 2(a—c) displays the parameter estimates associated
with models utilizing residualized HAMDg change
scores; Fig. 2(d-f) displays the parameter estimates
associated with models utilizing residualized BDI-II
change scores. Fig. 2(a, d) displays the parameter esti-
mates associated with models utilizing residualized
total DAS change scores; Fig. 2(b, e) displays the
parameter estimates associated with models utilizing
residualized need for approval DAS change scores;
Fig. 2(c, f) displays the parameter estimates associated
with models utilizing residualized perfectionism DAS
change scores. Participants receiving PHT exhibited
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Table 3. Fit statistics for models contrasting CBT v. PHT

Model Ve p x2/df CFI RMSEA (p)
HAMDg criterion
DAS - total
Cognitive mediation model 7.53 <0.01 7.53 0.61 0.22 (0.02)
Complication model 1.46 0.23 1.46 0.97 0.06 (0.30)
DAS - need for approval
Cognitive mediation model 6.57 0.01 6.57 0.47 0.20 (0.02)
Complication model 0.34 0.56 0.34 1.00 0.00 (0.62)
DAS - perfectionism
Cognitive mediation model 6.78 <0.01 6.78 0.50 0.21 (0.02)
Complication model 0.57 0.45 0.57 1.00 0.00 (0.52)
BDI-II criterion
DAS - total
Cognitive mediation model 6.26 0.01 6.26 0.59 0.20 (0.03)
Complication model 1.85 0.17 1.85 0.93 0.08 (0.24)
DAS - need for approval
Cognitive mediation model 491 0.03 491 0.00 0.17 (0.05)
Complication model 0.39 0.53 0.39 1.00 0.00 (0.60)
DAS - perfectionism
Cognitive mediation model 5.62 0.02 5.62 0.61 0.19 (0.04)
Complication model 1.01 0.32 1.01 1.00 0.01 (0.39)

CBT, Cognitive behavioural therapy; PHT, pharmacotherapy; df, degrees of freedom; CFI, confirmatory fit index;
RMSEA, root mean square error of approximation; HAMD, Six-Item Hamilton Depression Rating Scale ; DAS, Dysfunctional

Attitudes Scale; BDI-II, Beck Depression Inventory — II.

greater depressive symptom reduction than those
receiving CBT, and greater depressive symptom
change was associated with greater attitude change.
These effects held for global and specific dysfunctional
attitudes, and self-reported and clinician-rated de-
pressionsymptom severity. The most adequate inter-
pretation of this pattern of results is that any reduction
in dysfunctional attitudes during PHT occurs through
depressive symptom reduction.

Discussion

The current investigation examined support for the
cognitive mediational model of depression, namely,
that changes in dysfunctional attitudes play a media-
ting role in the relation between treatment and changes
in depressive symptoms. Our hypotheses regarding the
contrast between CBT and IPT were confirmed — CBT
was associated with greater dysfunctional attitude
change compared with IPT, and greater dysfunctional
attitude change was associated with greater reduction
in depressive symptoms. This cognitive mediational
model replicated across a global measure of dysfunc-
tional attitudes, as well as specific measures of need
for approval and perfectionism; these results held
for both self-reported and clinician-rated measures of
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depressive symptoms. An alternative complication
model, in which dysfunctional attitudes are proposed
to be epiphenomena of depression severity, did not
provide a good fit to the data. Our hypotheses re-
garding the contrast between CBT and PHT were only
partially confirmed — PHT was associated with greater
depressive symptom reduction compared with CBT,
and greater depressive symptom reduction was as-
sociated with greater dysfunctional attitude change.
This complication model replicated across global and
specific measures of dysfunctional attitudes, as well
as self-reported and clinician-rated measures of de-
pressive symptoms. This line of evidence suggests that
changes in dysfunctional attitudes during treatment
with PHT may be by-products of depressive symptom
resolution, whereas those during treatment with CBT
may be of causal significance. Whisman (1993) pro-
posed that the essential elements of the cognitive
mediational model are that dysfunctional attitude
change covaries with depressive symptom reduction,
and that dysfunctional attitude change is specific to
CBT. Garratt et al. (2007), however, noted that cogni-
tive change can occur during alternative treatments.
These authors suggested that the optimal test of such
‘cognitive specificity” is a contrast between CBT and
PHT —wherein dysfunctional attitude change may or
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may not occur within PHT, but should not be of causal
significance. This pattern of results satisfies these spe-
cifications.

This study has several strengths, including random
assignment of patients with MDD to three evidence-
based interventions. Effects were also replicated
across both self-report and interviewer-rated outcome
measures. There are some limitations, however. First,
dysfunctional attitudes and depressive symptoms
were assessed at only two time points during the
present study: pre- and post-treatment. The lack of
additional assessments prevents the demonstration
that changes in dysfunctional attitudes temporally
preceded changes in depressive symptoms. A com-
plete test of the cognitive mediational model would
therefore require the demonstration that dysfunctional
attitude change preceded depression reduction.
Second, the lack of additional antecedents prevented
the examination of other alternative models of the
association between dysfunctional attitudes and de-
pression discussed by Hollon et al. (1987). Additional
mediators, such as automatic thoughts (Kwon & Oei,
2003) and emotional regulation disruption (Siegle et al.
2006), would also help to elucidate the cognitive pro-
cesses involved in CBT of depression. Future studies
might apply similar methods of statistical modelling
to test the mediating effects of other variables thought
to play a role in the onset and maintenance of
depression. Third, while there were no significant
differences between the participants who refused,
dropped out or completed the treatment protocol, the
participants within the PHT treatment group may
have differed from the remainder of the sample due to
increased rate of refusal in this condition.

The current investigation provides support for the
cognitive mediational model of CBT for depression, as
any treatment effect of CBT occurred through dys-
functional attitude reduction. In contrast, results
suggested that dysfunctional attitude change may be a
mere concomitant of treatment response to PHT, as
they were instead consistent with reduction in dys-
functional attitudes during PHT occurring through
depressive symptom reduction. There is no evident
mediating role of dysfunctional attitudes within IPT.
These results provide support for the assertion that
dysfunctional attitudes may play a mediating role in
CBT, whereas they may be simply a by-product of
treatment response within PHT. The lack of a causal
role for dysfunctional attitudes during treatment with
PHT is consistent with the proposition that CBT re-
sults in lasting cognitive change, whereas PHT may
instead result in the deactivation of dysfunctional
cognitions. Indeed, recent empirical work indicates
that both CBT and PHT affect similar neural pathways,
albeit by different mechanisms (Goldapple et al. 2004),
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and the serotonin system has been implicated in not
only antidepressant targets of action, but dysfunc-
tional attitudes (Meyer et al. 2004). However, in con-
trast to those treated with CBT, patients treated to
remission with PHT exhibit dysfunctional attitudes
following a sad mood induction, and such attitudes
are associated with subsequent relapse (Segal et al.
1999). This line of investigation contributes to this
literature, with the goal of facilitating the identification
of active versus inactive or redundant components of
treatment, and ultimately, the development of novel
interventions that effect the same changes and/or the
improvement of existing interventions that may not
optimally emphasize therapeutic components.
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Notes

! Tt is important to note that in the event of a good fitting
cognitive mediational model, the impact of both CBT
and PHT on dysfunctional attitudes would prevent the
demonstration of support for cognitive mediation within
CBT, as a significant association between both treatment
and dysfunctional attitudes, and dysfunctional attitudes
and depressive symptoms, are necessary to support
mediation.

o

We conducted all subsequent analyses using an intent-to-
treat sample, carrying the last observation forward for all
participants who dropped out of treatment yet had com-
pleted pre-treatment measures (total n=166; CBT n=>59;
IPT n=60; PHT n=47), and found the same pattern of
results.
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