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Perceived Stress and Cognitive Vulnerability Mediate the
Effects of Personality Disorder Comorbidity on Treatment

Outcome in Major Depressive Disorder
A Path Analysis Study
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Abstract: Although personality disorder (PD) comorbidity has been
associated with poor treatment outcome in major depressive disorder
(MDD), little is known about mechanisms mediating this link.
Converging evidence suggests that maladaptive cognitive patterns,
particularly in interaction with stressors, might lead to poor treat-
ment outcome in MDD subjects with PD pathology. The goal of this
study was to test the role of PD comorbidity, cognitive vulnerability,
and perceived stress in treatment outcome in MDD. Three hundred
eighty-four MDD outpatients were enrolled in an 8-week open-label
treatment of fluoxetine. Structural equation modeling and path
analyses revealed that the effect of PD vulnerability on treatment
outcome was fully mediated by increased pretreatment cognitive
vulnerability and depression severity, which led to increased stress
perception after treatment and poorer antidepressant response. De-
pressogenic cognitions might be continuously activated by chronic
distress in MDD subjects reporting axis II pathology, leading to
stress exacerbation and eventually poorer treatment outcome.
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Studies indicate that 20% to 50% of inpatients and 50% to
85% of outpatients with a current major depressive dis-

order (MDD) meet criteria for one or more personality
disorders (PDs) (Yen et al., 2006). These high rates of PD
comorbidity underscore the need to better understand the link
between these disorders and evaluate the potential implica-
tions of PD comorbidity on MDD.

Although inconsistencies among studies abound, the
presence of PD comorbidity is generally hypothesized to have
adverse effects on the course and treatment of MDD. In line
with this hypothesis, comorbid PD in MDD has been asso-
ciated with: longer time to achieve treatment response (Pilko-
nis and Frank, 1988); higher rates of relapse (Hart et al.,
2001; Ilardi et al., 1997); shorter time to recurrence (Cyr-
anowski et al., 2004); chronicity (Riso et al., 1996); and
poorer response to antidepressant treatment (Peselow et al.,
1992; Sato et al., 1993).

Several studies, however, did not find a link between
comorbid PD and poor treatment response (Fava et al.,
1994b, 1997, 2002; Mulder et al., 2003), and recent reviews
have challenged the view that comorbid PD negatively im-
pact treatment outcome in depression (Kool et al., 2005). A
recent meta-analysis involving the highest numbers of studies
(n � 34) and patients (1663 MDD subjects with comorbid PD
and 1860 MDD subjects without comorbid PD) found, how-
ever, that comorbid PD was associated with a double risk of
poor outcome irrespective of treatment modality (drugs, psy-
chotherapy, or combined treatment) (Newton-Howes et al.,
2006).

Although many, albeit not all, studies have shown a
link between PD comorbidity and poor treatment outcome in
MDD, it is important to stress that the causal mechanisms or
mediating variables underlying this association remain
largely unknown. A greater understanding of mechanisms
underlying the relationship between personality pathology
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and the course of MDD might not only help in reconciling
inconsistent findings in the literature but could also inform
the development of more efficacious treatment approaches.

Diathesis-stress theories of depression might provide a
powerful framework for identifying mediating variables un-
derlying links between comorbid PD and poor treatment
outcome in depression. In general, diathesis-stress theories
postulate that specific factors predispose individuals to de-
velop depression when confronted with negative life stress
(Gotlib and Hammen, 2002). Among various diatheses, the
role of cognitive vulnerabilities in the etiology and course of
depression has received substantial empirical scrutiny. Ac-
cording to cognitive theories of depression, an individual’s
interpretation of negative events increases his or her vulner-
ability to developing and maintaining depression after these
events occur (Abramson et al., 1989; Beck, 1967). Beck’s
cognitive theory of depression, in particular, proposes that
dysfunctional attitudes—rigid and extreme beliefs about the
self, the future, and the world that often entail themes of
deriving one’s worth from being perfect or needing approval
from others—are activated in response to specific stressors,
leading to an increased likelihood to develop depression
(Beck et al., 1979).

A convergence of several lines of evidence raises the
possibility that maladaptive cognitive patterns, in particular
in interaction with stressors, might lead to poor treatment
outcome in MDD subjects with PD comorbidity. First, irre-
spective of depressive status, PDs have been associated with
elevated dysfunctional attitudes (e.g.,, Ilardi and Craighead,
1999; O’Leary et al., 1991), which in turn have been shown
to negatively impact the course and treatment of depression
(e.g.,, Alloy et al., 2006; Dunkley et al., 2006; Riso et al.,
2003; Thase et al., 1992). Of primary relevance to the present
study, elevated dysfunctional attitudes at baseline predicted
poor response to both psychological (e.g.,, Scott and Har-
rington, 1996) and pharmacological (e.g.,, Fava et al., 1994a;
Zuroff et al., 1999) treatments. Among clinically depressed
subjects, those with PD comorbidity have been found to
report significantly higher dysfunctional attitude scores than
depressed subjects without PD comorbidity (Marton et al.,
1989). Thus, dysfunctional attitudes and depressogenic cog-
nitive patterns might be important mediating variables influ-
encing treatment outcome in MDD subjects with PD comor-
bidity.

Second, PDs predispose individuals to the experience
of negative life events (American Psychiatric Association,
1994) and are characterized by increased stress reactivity. In
a community sample, for example, Daley et al. (1998) found
that PD symptoms predicted interpersonal chronic stress and
self-generated episodic stress over 2 years, which in turn
increased the risk for depression. These findings are impor-
tant, particularly since environmental factors, including life
stressors, have been found to potentiate the effects of cogni-
tive dysfunctions. Accordingly, in both clinical (e.g., Lewin-
sohn et al., 2001) and nonclinical (Flett et al., 1995) samples,
dysfunctional attitudes have been found to interact with
stressful life events to prospectively predict depressive symp-
toms or onset of depression. Of interest, recent studies sug-

gest that dysfunctional attitudes (1) fully mediated the rela-
tion between depressive symptoms and stressors (Church et
al., 2005); and (2) influenced both actual and perceived daily
stress, which in turn predicted depressive symptoms (Dunk-
ley et al., 2003). Overall, these findings suggest that individ-
uals endorsing depressogenic cognitive styles are more likely
to make negative inferences in response to negative life
events, in turn increasing their vulnerability to depression
(Abramson et al., 1989; Beck, 1967). Moreover, stress per-
ception seems to be an important mediator explaining the
relationship between dysfunctional attitudes and depressive
symptoms (Dunkley et al., 2003).

THE PRESENT STUDY
On the basis of the literature reviewed above, we

hypothesized that 3 factors—PD vulnerability, cognitive vul-
nerability, and stress exacerbation—would influence treat-
ment outcome in MDD. Specifically, we expected that (1)
certain personality traits would be linked to increased cogni-
tive vulnerability, (2) cognitive vulnerability would lead to
increased stress appraisal after the treatment, and (3) in-
creased stress appraisal (as well as increased depression
severity) would lead to poor treatment outcome. These hy-
potheses were incorporated within a model postulating that
maladaptive cognitive patterns leading to increased stress
exacerbation mediated the effects of PD comorbidity on
treatment outcome (Figure 1). Structural equation modeling
and path analyses were used to test these hypotheses and the
possible causal relations among PD vulnerability, cognitive
vulnerability, perceived stress, and treatment outcome.

METHODS

Participants
The current study presents new findings from a larger

study that evaluated the efficacy of an 8-week open-label
treatment of fluoxetine 20 mg/d for MDD. The parent study
was conducted at the Depression Clinical and Research Pro-
gram at Massachusetts General Hospital (Farabaugh et al.,
2002, 2006; Fava et al., 2002) and included 384 outpatients
between the ages of 18 and 65. All enrolled subjects met
criteria for MDD as assessed with the Structured Clinical
Interview for DSM-III-R, Patient Edition (SCID-P; Spitzer et
al., 1989) and had a score of �16 on the 17-item Hamilton
Rating Scale for Depression (HRSD; Hamilton, 1960) at
baseline. The following conditions led to exclusion from the
study: pregnancy, breast-feeding, use of birth control, suicide
risk, history of neurological illness, serious unstable medical
illness, organic mental disorders, substance abuse during the
last year, schizophrenia, delusional disorder, bipolar disorder,
severe antisocial PD, and mood-congruent or incongruent
psychotic features. Subjects were also excluded if they re-
ported: (1) a history of multiple adverse drug reactions, (2)
nonresponse to or intolerance of fluoxetine (60–80 mg/d), (3)
failure to respond to at least one adequate antidepressant
treatment during their current major depressive episode, (4)
current use of other psychotropic drugs, and (5) hypothyroid-
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ism. Throughout the acute treatment, subjects were seen
biweekly for safety and efficacy assessments.

The study protocol and procedures were approved by
the Massachusetts General Hospital Institutional Review
Board; participants provided written informed consent before
entering the study.

Clinical Assessments and Questionnaires
The main goal of the present study was to evaluate

possible causal relations among PD vulnerability, cognitive
vulnerability, perceived stress, and treatment outcome in
MDD. To this end, both before and immediately after the
8-week treatment, subjects were administered the self-rated
Perceived Stress Scale (PSS; Cohen et al., 1983), the Dys-
functional Attitude Scale (DAS; Weissman and Beck, 1978),
and the Cognitions Questionnaire (CQ; Fennell and Camp-
bell, 1984) to assess individual differences in stress appraisal,
dysfunctional attitudes, and depressive cognitive style, re-
spectively. To assess the presence of any PD, the SCID-II
(including its screening questionnaire) (First et al., 1997) was
administered at both time points. All clinical assessments
(SCID-P, SCID-II, and HRSD) were carried out by clinicians
fully trained in their administration.

The PSS has been widely used in the literature to assess
the degree to which participants appraise their daily life as
unpredictable, uncontrollable, and overwhelming (e.g., “In the
last week, how often have you felt that you were unable to

control the important things in your life?”). Previous research
has shown that this scale better predicts stress-related psycho-
logical symptoms, physical symptoms, and health service utili-
zation than commonly used life event scales (Cohen et al.,
1983). This self-rated scale includes 14 items scored on a 5-point
scale and possesses satisfactory internal and short-term reliabil-
ity (coefficient alpha reliability: 0.84; 2-day test-retest reliabil-
ity: 0.85; Cohen et al., 1983).

The DAS was developed to assess dysfunctional and
rigid cognitions, which have been linked to the onset and
maintenance of depression in Beck’s cognitive theory of
depression (Beck, 1967). Specifically, this 40-item self-rated
questionnaire assesses maladaptive attitudes, including per-
fectionistic standards of performance (e.g., “If I fail at my
work, then I am a failure as a person”), sensitivity to social
criticism and need for approval (e.g., “If others dislike you,
you cannot be happy”), expectations of control (e.g., “I
should always have complete control over my feelings”), and
rigid ideas about the world. Each item is rated on a 7-point
Likert scale ranging from totally agree to totally disagree. A
total score and 2 scale scores (Perfectionism and Need for
Social Approval) can be computed; in the present study, the
total score was used. Higher scores indicate greater endorse-
ments of dysfunctional beliefs. DAS scores, either alone or in
conjunction with stressors, have been found to predict de-
pressive symptoms (Hankin et al., 2004; Ilardi and Craig-

FIGURE 1. Initial, fully mediated model postulating indirect effects of personality vulnerability and cognitive vulnerability on
treatment outcome in MDD. Ovals depict latent (unmeasured) variables (personality vulnerability and cognitive vulnerability),
whereas rectangles symbolize measured variables. Straight arrows depict paths (presumed influences). The letters “d” denote
“disturbances” (i.e., residual errors). For disturbances, a coefficient equal to 1 was selected so that the residual errors had the
same scale of measurement as the respective measured variables (Keith, 2006). HRSD: Hamilton Rating Scale for Depression
(Hamilton, 1960); DAS: Dysfunctional Attitude Scale (Weissman and Beck, 1978); CQ: Cognitions Questionnaire (Fennell and
Campbell, 1984); PSS: Perceived Stress Scale (Cohen et al., 1983). The subscript “pre” and “post” denote pretreatment and
posttreatment scores, respectively.
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head, 1999), highlighting the validity of this scale. Satisfac-
tory internal consistency (Cronbach’s alpha 0.89) and test-
retest reliability over an 8-week period (r � 0.84) have been
reported (Weissman and Beck, 1978). In the present sample,
the test-retest reliability during the 8-week treatment period
was satisfactory (r � 0.70, p � 0.0001, n � 142).

The CQ was developed to provide an overall measure
of depressive cognitive style. This self-report measure has
been derived from the revised learned helplessness model
(Abramson et al., 1978), which conceptualizes depression as
a response to negative events perceived as uncontrollable and
attributed to stable and internal causes. Specifically, the CQ
assesses 5 dimensions of negative thinking in relation to
different types of hypothetical events and their consequences.
The 5 dimensions probed are: emotional impact (e.g., aver-
siveness), attribution of causality, generalization across time,
generalization across situations, and perceived uncontrolla-
bility. A total score providing an overall measure of depres-
sive distortions was used. Previous studies have shown that
the total CQ score possesses satisfactory internal reliability
and validity (Fennell and Campbell, 1984; MacLeod and
Williams, 1990; Mitchell and Campbell, 1988). In the present
study, the CQ scale had satisfactory test-retest reliability (r �
0.66, p � 0.0001, n � 115).

Statistics
To avoid the possibility that PD diagnoses may be con-

founded by the patient’s depressed state (Fava et al., 1994b,
2002; Zimmerman, 1994), the statistical analyses considered
only MDD subjects who either (1) met DSM-III-R criteria for
cluster A (n � 42), cluster B (n � 40), or cluster C (n � 120)
at both the pre- and posttreatment assessments; or (2) did not
meet any PD criteria at either assessment (n � 93).

For the statistical analyses, 3 data analytic strategies were
used. First, zero-order correlations between measures of depres-
sion (HRSD), cognitive vulnerability (DAS, CQ), and perceived
stress (PSS) were computed to evaluate relations among the
variables under investigation. Second, structural equation mod-
eling and path analysis were used to assess the fit between: (1)
models hypothesizing specific causal relations between PD vul-
nerability, cognitive vulnerability, stress perception, and treat-
ment outcome; and (2) the observed set of correlations between
the variables in the models. Note that the goal of the path
analyses was not to test all possible models but instead to test
models derived from previous theories and empirical findings.
Third, to test the specificity of findings emerging from the
second step, path analyses were separately performed for cluster
A, cluster B, and cluster C PDs. For path analyses, PD vulner-
ability was entered as a dichotomous variable (see Keith, 2006,
for detail concerning the use of dichotomous variables in path
analyses).

Figure 1 shows an initial model postulating a specific
causal flow from a latent exogenous variable (PD vulnerabil-
ity) through 2 sets of intervening variables (first set: pretreat-
ment HRSD and cognitive vulnerability; second set: post-
treatment PSS) to an outcome variable (posttreatment
HRSD). Thus, this model postulates indirect effects of PD
vulnerability on treatment outcome in MDD. The effects are
mediated by cognitive vulnerability and depression severity

before treatment leading to increased stress perception after
the treatment, in turn modulating treatment outcome. Both
PD vulnerability and cognitive vulnerability were defined as
latent variables.

For path analyses, we used AMOS (Arbukle, 2003;
version 5.0), which uses maximum-likelihood estimation to
test the fit of a hypothesized model to the observed variance-
covariance matrix. In line with the recommendation of Hoyle
and Panter (1995), various measures of fit were used to
evaluate various models. First, chi square was used to assess
the statistical fit of the model; nonsignificant chi square
means that the model and the actual data are consistent with
one another. Next, we considered the ratio of the chi square
value to the df in the model (absolute fit); ratios between 1
and 2 reflect better-fitting models (Carmines and McIver,
1981). To assess incremental fit, the Comparative Fit Index
(CFI) was used as a goodness-of-fit index. Goodness-of-fit
index provides an estimate of the total covariance accounted
for by the model, and CFI values over 0.95 represent a good
fit of the model to the data (Bentler, 1990). Finally, to assess
parsimony-adjusted fit, we used the root mean square error of
approximation (RMSEA); values lower than 0.05 are inter-
preted as suggesting a close fit of the model (Browne and
Cudeck, 1993).

Although the initial model postulated a full mediation of
PD on treatment outcome, an alternate model was evaluated by
adding direct paths from the exogenous latent variable (PD
vulnerability) and the mediating variable (cognitive vulnerabil-
ity) to the outcome variables (posttreatment HRSD). Note that
the initial model was nested in the alternate model (i.e., it can be
derived from the other by deleting paths). Accordingly, the
difference between the respective chi square values was com-
puted to assess whether the initial and revised models fit the data
differently. The Akaike Information Criterion (AIC) was used to
evaluate competing models. Following prior recommendations
(Keith, 2006), the model with the lower AIC value was favored.

RESULTS

Zero-Order Correlations
Before conducting a path analysis, zero-order correla-

tions were computed to determine whether the variables
under investigation were related to each other. As shown in
Table 1, most of the correlations were significant, justifying
the use of path analysis.

Initial, Fully Mediated Model
Figure 1 illustrates the initial model postulating indirect

effects of PD and cognitive vulnerability on treatment out-
come in MDD and the resulting path coefficients. As shown
in the figure, all standardized coefficients were significant and
large (i.e., above 0.25; Keith, 2006). The path between
pretreatment HRSD and posttreatment PSS score was also
significant but in the moderate range. All fit indices indicated
a good fit of the model to the data, �2 � 11.06, p � 0.85
(df � 17; n � 231), �2/df � 0.65. The RMSEA was smaller
than 0.001, with a 90% confidence interval of 0.000 to 0.034,
and the CFI was 1.0. As shown in Figure 1, PD vulnerability
was significantly and positively correlated with pretreatment
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cognitive dysfunctions and pretreatment HRSD scores, which
in turn were both significantly and positively correlated with
increased stress perception after treatment. Elevated stress
perception was positively correlated with depression severity
after the 8-week treatment. Sobel’s tests (Sobel, 1982) con-
firmed that the indirect path between PD vulnerability and
post-treatment stress perception (Z � 4.43, p � 0.00001;
mediating variable: cognitive vulnerability), and the indirect
path between cognitive vulnerability and treatment outcome
(Z � 2.75, p � 0.007; mediating variable: posttreatment
stress perception) were both significant. Thus, the effect of
PD vulnerability on treatment outcome was fully mediated by
increased cognitive vulnerability and depression severity,
leading to increased stress exacerbation after treatment. Table
2 summarizes the effect coefficients for the initial model.

Revised Model
The initial model does not include direct paths between

(1) PD vulnerability and posttreatment PSS, (2) PD vulnera-
bility and posttreatment HRSD, and (3) Cognitive vulnera-
bility and posttreatment HRSD. The initial, fully mediated,
and overidentified model was compared with a revised, just-
identified model including these 3 additional paths. The
revised model fit the data equally well (�2 � 9.30, p � 0.81,
df � 14, n � 231, �2/df � 0.66; RMSEA �0.001, 90%
confidence interval: 0.000–0.041; CFI � 1.00). A test of the
difference between the 2 competing models indicated that the
initial model did not fit the data significantly less well than

the just-identified revised model (��2 � 1.76, df � 3, p �
0.62). Following established procedures (Keith, 2006), the
initial model was favored because (1) was more parsimonious
(df � 17) than the revised model (df � 14) and (2) had an
equivalent fit. Evaluation of the critical ratio (t � coefficient/
SEcoefficient) for the additional direct paths leads to a similar
conclusion in favor of the initial model. In fact, the critical
ratio for the path between PD vulnerability and posttreatment
PSS; (t � 1.94, p � 0.23); PD vulnerability and posttreatment
HRSD (t � �0.36, p � 0.72); and cognitive vulnerability and
posttreatment HRSD (t � 0.02, p � 0.98) indicated that these
paths were not significant. Finally, the AIC was lower for the
initial model, again consistent with the notion that the model
without direct path should be favored.

Cluster-Specific Model
To assess whether the initial model was specific to a

given DSM-based PD cluster, a path analysis of the initial
model was performed for cluster A, cluster B, and cluster C
separately. For each cluster, the model provided a good fit of
the data (cluster A: �2 � 2.18, p � 0.90, df � 6, �2/df � 0.36;
RMSEA � 0.001; CFI � 1.0; cluster B: �2 � 7.46, p � 0.28,
df � 6, �2/df � 1.24; RMSEA � 0.043; CFI � 0.99; cluster
C: �2 � 6.91, p � 0.33, df � 6, �2/df � 1.15; RMSEA �
0.027; CFI � 0.996). For each cluster, the direct path be-
tween PD and posttreatment PSS was not significant (Table
3). Interestingly, only for cluster A, a fully mediated model
was observed (Figure 2). For both cluster B and C, the path
coefficient between cognitive vulnerability and posttreatment
PSS was not significant (Table 3).

DISCUSSION
In recent years, inconsistent findings have emerged

around the question of whether PD comorbidity might have
adverse effects on the course and treatment of MDD (Kool et
al., 2005; Mulder, 2006; Newton-Howes et al., 2006). Al-
though several studies have shown a link between PD comor-
bidity and poor treatment outcome in MDD (Newton-Howes
et al., 2006), little is known about causal mechanisms or
mediating variables underlying this link. The main goal of the
present study was to evaluate the effects of potential medi-
ating variables on treatment outcome after an 8-week open-
label treatment with fluoxetine in a clinical sample charac-

TABLE 1. Zero-Order Correlations Among the Variables Under Investigation

Pretreatment HRSD Pretreatment DAS Pretreatment CQ Posttreatment PSS Posttreatment HRSD

Pretreatment HRSD 1.000 0.214** (n � 160) 0.180* (n � 139) 0.260*** (n � 172) 0.407*** (n � 231)

Pretreatment DAS — 1.000 0.589*** (n � 132) 0.135 (n � 138) 0.154 (n � 160)

Pretreatment CQ — — 1.000 0.258** (n � 118) 0.161 (n � 139)

Posttreatment PSS — — — 1.000 0.655*** (n � 172)

Posttreatment HRSD — — — — 1.000

Mean 19.52 147.86 28.19 25.87 9.41

SD 3.32 35.71 11.10 9.37 6.40

N 231 160 139 172 231

HRSD indicates Hamilton Rating Scale for Depression (Hamilton, 1960); DAS, Dysfunctional Attitude Scale (Weissman and Beck, 1978); CQ, Cognitions Questionnaire (Fennell
and Campbell, 1984); PSS, Perceived Stress Scale (Cohen et al., 1983).

*p � 0.05, **p � 0.01, ***p � 0.001.

TABLE 2. Effect Coefficients for the Initial Model
Postulating Indirect Effects of Personality and Cognitive
Vulnerability on Treatment Outcome (Posttreatment HRSD)

Variable Direct Indirect Total

Personality vulnerability — 0.219 0.219

Cognitive vulnerability — 0.146 0.146

Pretreatment HRSD 0.267 0.107 0.374

Posttreatment PSS 0.576 0.000 0.576

Note: Direct, indirect, and total effects were calculated after standardizing all
variables. Personality vulnerability and cognitive vulnerability were entered as latent
variables. For personality vulnerability and cognitive vulnerability, no direct effects on
treatment outcome were postulated.

HRSD indicates Hamilton Rating Scale for Depression (Hamilton, 1960); PSS,
Perceived Stress Scale (Cohen et al., 1983).
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terized by substantial PD comorbidity. On the basis of
previous findings, we hypothesized that maladaptive cogni-
tive patterns and increased stress appraisal might mediate the
effects of PD on treatment outcome. These hypotheses were
confirmed. Specifically, path analyses revealed that PD co-

morbidity significantly and positively correlated with cogni-
tive vulnerability (dysfunctional attitudes and depressogenic
cognitive patterns), which in turn was positively correlated
with stress appraisal after the treatment; increased stress
perception was in turn significantly and positively correlated

TABLE 3. Standardized Regression Weights Emerging From the Cluster-Specific
Path Analyses

Cluster A Cluster B Cluster C

Personality vulnerability 3 Cognitive vulnerability 0.622*** 0.703*** 0.566***

Personality vulnerability 3 Pretreatment HRSD 0.207* 0.309*** 0.251***

Pretreatment HRSD 3 Posttreatment PSS 0.236** 0.211* 0.191**

Cognitive vulnerability 3 Posttreatment PSS 0.429* 0.307 0.189

Personality vulnerability 3 Posttreatment PSS �0.016 �0.018 0.076

Pretreatment HRSD 3 Posttreatment HRSD 0.244*** 0.276*** 0.257***

Posttreatment PSS 3 Posttreatment HRSD 0.510*** 0.545*** 0.580***

HRSD indicates Hamilton Rating Scale for Depression (Hamilton, 1960); DAS, Dysfunctional Attitude Scale
(Weissman and Beck, 1978); CQ, Cognitions Questionnaire (Fennell and Campbell, 1984); PSS, Perceived Stress
Scale (Cohen et al., 1983).

*p � 0.05, **p � 0.01, ***p � 0.001.

FIGURE 2. Fully mediated model investigating the effects of cluster A PD comorbidity, cognitive vulnerability, baseline depres-
sion severity, and perceived stress on treatment outcome. See Figure 1 for more details.
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with depression severity after treatment. Notably, a fully
mediated model was compared with a partially mediated
model that included direct paths between (1) PD and treat-
ment outcome, (2) PD and stress perception, and (3) cognitive
vulnerability and treatment outcome. The partially mediated
model was not a significantly better fit to the data than the
fully mediated model, and the additional 3 paths, including
the one between PD and treatment outcome, were not signif-
icant. Moreover, Sobel’s tests confirmed that the indirect path
between PD vulnerability and posttreatment stress perception
and the one between cognitive vulnerability and treatment
outcome were significant. Together with the presence of
nonsignificant direct paths, findings from the Sobel’s tests
indicate that the relation between PD and treatment outcome
can be considered fully mediated (Dunkley et al., 2006).
Interestingly, although each DSM-based PD cluster was as-
sociated with elevated cognitive vulnerability, the path coef-
ficient between pretreatment cognitive vulnerability and post-
treatment perceived stress was significant only for cluster A,
indicating that the fully mediated model provided an excel-
lent statistical fit for MDD subjects reporting enduring cluster
A pathology (paranoid, schizoid, and schizotypal PD).

The present findings implicate cognitive vulnerability
and perceived stress in the mediation of treatment outcome
for MDD subjects presenting with enduring personality pa-
thology. These results are consistent with and extend a large
body of previous work. First, PDs are characterized by deeply
ingrained and inflexible patterns of relating, perceiving, and
thinking (DSM-IV, American Psychiatric Association, 1994),
and previous studies have documented elevated dysfunctional
attitudes in subjects with axis II pathology (e.g., Ilardi and
Craighead, 1999; O’Leary et al., 1991). According to cogni-
tive theories of depression, and in particular Beck’s cognitive
theory, maladaptive, negatively focused cognitive schemata
involving themes of failure, personal inadequacy, and hope-
lessness about the self, the world, and the future are activated
in response to specific stressors, leading to an increased
likelihood to develop depression (Abramson et al., 1989;
Beck, 1967, Beck et al., 1979). Consistent with this hypoth-
esis, a multitude of studies have found that dysfunctional
attitudes and depressogenic cognitive patterns influence the
onset and course of depression. In prospective studies, for
example, individuals endorsing dysfunctional attitudes and
negative cognitive style experienced more episodes, more
severe episodes, and more chronic courses of depression
during a 2.5-year follow-up period compared with control
subjects (e.g., Alloy et al., 2006). Similarly, in a clinical
sample characterized by substantial PD comorbidity, DAS
(perfectionism) scores predicted depressive symptoms 3
years later (Dunkley et al., 2006). Of primary relevance to the
present study, elevated dysfunctional attitudes at baseline
predicted poor response to both psychological (Jarrett et al.,
1991; Scott and Harrington, 1996) and pharmacological
(Fava et al., 1994a,b; Zuroff et al., 1999) treatments. Finally,
elevated dysfunctional attitudes have been related with early
onset and longer duration of depression (Luty et al., 1999),
increased risk for relapse (e.g., Thase et al., 1992), and
chronic course (Riso et al., 2003). Findings emerging from

the present study are consistent with these prior reports and
indicate that the presence of elevated dysfunctional attitudes
and depressogenic cognitions before treatment predict higher
depressive symptoms after an 8-week fluoxetine treatment in
MDD subjects reporting PD comorbidity.

Interestingly, in the present study, the effect of cogni-
tive vulnerability on treatment outcome was mediated by
increased stress perception after the treatment. Accordingly,
MDD subjects with axis II pathology reporting rigid and
extreme beliefs about the self and the world before the
treatment reported higher level of stress, which in turn was
associated with higher depressive symptoms after the treat-
ment. These findings are intriguing, particularly since cogni-
tive vulnerability models have suggested that maladaptive
cognitive schemata may remain latent until primed by a
distress or negative life event (Ingram et al., 1998; Miranda
and Persons, 1988), and activation of cognitive vulnerability
during follow-up periods has been hypothesized to contribute
to relapse and recurrence of depression (Segal et al., 1992).
Because PD is characterized by chronic, clinically significant
distress (American Psychiatric Association, 1994, p. 633), it
is possible that depressogenic cognitions are continuously
primed and activated in MDD subjects reporting enduring
axis II pathology, leading to poor treatment outcome.

In the current study, presence of any DSM-based PD
cluster was associated with increased cognitive vulnerability.
Only for MDD subjects with cluster A comorbidity, however,
elevated dysfunctional attitudes and depressogenic cognition
at baseline predicted increased stress perception after the
treatment, indicating that the fully mediated model provided
an excellent fit only for cluster A. These findings are intrigu-
ing, particularly in light of prior evidence that symptoms of
cluster A (as well as cluster B, but not cluster C) pathology
predicted interpersonal chronic stress and self-generated ep-
isodic stress over 2 years, which in turn increased the risk for
depressive symptoms (Daley et al., 1998). Although stress
mediated the relationship between cluster A pathology and
later symptoms of depression in both the present and Daley et
al.’s (1998) study, it is important to emphasize that the
reasons for this specificity are not entirely clear and that
previous studies investigating the effects of DSM-based PD
pathology on treatment outcome in depression have yielded
somewhat inconsistent findings (Daley et al., 1999; Hart et
al., 2001; Ilardi et al., 1997; Peselow et al., 1992). One
possibility is that the emotional withdrawal, lack of warmth,
and odd/eccentric behavior characteristic of cluster A pathol-
ogy may lead to restricted social support, which is an impor-
tant buffer against the physiological (Heinrichs et al., 2003)
and psychological (Ystgaard et al., 1999) effects of stress.
Although the present findings await replication from future
studies, they suggest that the link between cognitive vulner-
ability and stress exacerbation might be particularly impor-
tant for MDD subjects reporting cluster A comorbidity.

The limitations of the present study deserve mention.
First, a key mediating variable (posttreatment stress ap-
praisal) and the outcome variable (posttreatment HRSD) were
measured concurrently. Accordingly, the present findings
cannot demonstrate any causal relation between increased
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stress perception and depressive symptoms after the treat-
ment. It is possible that depressive symptoms influenced
stress perception, or that bidirectional relations exist between
these variables. To assess causality, prospective designs as-
sessing mediating variables and outcome variables at differ-
ent time points will be required. Second, we did not investi-
gate single PD diagnoses or subgroups of patients differing in
clinical and sociodemographic variables that have been asso-
ciated with differential treatment response (Fava et al., 1997).
Although conceptually of great interest, subgrouping would
have produced sample sizes too small for the SEM analyses.
Moreover, the use of DSM-based clusters has received sup-
port in several factor and cluster-analytic studies (Bagby et
al., 1993). Third, although the present SEM provided an
excellent fit to the data, it is important to keep in mind that it
is always possible that other models not tested in the present
study might fit the data equally well or even better. The
present model was, however, developed based on previous
empirical findings and current etiological theories of depres-
sion, and the findings confirmed the a priori hypotheses.
Fourth, analyses were primarily based on self-report assess-
ments. Although the questionnaires used in the present study
have been widely used in the literature and possess satisfac-
tory reliability and validity, reporting biases cannot be ex-
cluded. Finally, in light of the rather extensive exclusion
criteria used in the current study, future work should evaluate
the generalizability of the present findings to community
samples, which will likely be more heterogeneous.

In spite of these limitations, the present findings indi-
cate that the relation between PD and treatment outcome was
fully mediated by intervening variables. Specifically, the
SEM analyses revealed that the presence of PD comorbidity
was associated with increased maladaptive cognitive patterns
(dysfunctional attitudes and depressogenic cognitions) lead-
ing to elevated stress appraisal after the treatment, which in
turn was associated with higher depression severity after an
8-week fluoxetine treatment. More generally, the present
findings underscore the need to address underlying cognitive
and personality vulnerability, in addition to symptoms of
depression, in treatments for depression (Hayes et al., 1996;
Zuroff et al., 1999).
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