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Generalized anxiety disorder (GAD) and major depressive disorder (MDD) frequently co-occur, yet the
reasons for their comorbidity remain poorly understood. In the present experiment, we tested whether
a tendency to engage in negative, repetitive thinking constitutes a common risk process for the two
disorders. A mixed sample of adults with comorbid GADeMDD (n ¼ 50), GAD only (n ¼ 35), MDD only
(n ¼ 34), or no lifetime psychopathology (n ¼ 35) was administered noncontingent failure and success
feedback on consecutive performance tasks. Perseverative thought (PT), measured by negative thought
intrusions during a baseline period of focused breathing, emerged as a powerful prospective predictor of
responses to this experimental challenge. Participants reporting more frequent negative thought
intrusions at baseline, irrespective of thought content or diagnostic status, exhibited a stronger negative
response to failure that persisted even after subsequent success. Higher PT over the course of the
experiment was associated with later behavioral avoidance, with negative affect and other traits closely
linked to anxiety and depression, and with the presence and severity of GAD and MDD. These ﬁndings
provide evidence for a broadly-deﬁned PT trait that is shared by GAD and MDD and contributes to
adverse outcomes in these disorders.
Ó 2011 Elsevier Ltd. All rights reserved.
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A sizable literature has shown that anxiety and mood disorders
co-occur at levels far greater than chance (Brown, Campbell,
Lehman, Grisham, & Mancill, 2001; Kessler et al., 1996). While the
extent of comorbidity is well-established, the mechanisms underlying comorbidity are poorly understood. Prior attempts to explain
comorbidity have focused on the shared inﬂuence of broad
temperament dimensions such as negative affect or neuroticism
(Brown, Chorpita, & Barlow, 1998; Goldberg, Krueger, Andrews, &
Hobbs, 2009; Mineka, Watson, & Clark, 1998) but have stopped
short of describing how broad dimensions increase risk for
emotional disorders. Specifying behaviorally measurable processes
through which risk is manifested is essential for understanding,
treating, and ultimately preventing comorbidity and its associated
disability. In recent years, a growing research base has drawn
attention to functional processes that cut across disorders and may
contribute to comorbidity (Harvey, Watkins, Mansell, & Shafran,
2004; Sanislow et al., 2010). Studying such processes directlydin
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samples that encompass multiple, relevant disordersdhas been
advocated for identifying improved phenotypes that map onto
neural systems and intervention targets more readily than traditional disorders (Sanislow et al., 2010). Treating these common
processesdrather than individual disordersdhas also been advocated for increasing treatment ﬂexibility and transportability
(McHugh, Murray, & Barlow, 2009) and for enhancing clinical
outcomes, especially among persons with comorbid psychopathology (Barlow, Allen, & Choate, 2004; Fairburn et al., 2009).
A promising place to begin the search for common processes is
the relationship between generalized anxiety disorder (GAD) and
major depressive disorder (MDD). GAD and MDD share perhaps the
strongest association of all emotional disorders (Kessler, 1997;
Watson, 2005), with upwards of 60% of those with GAD developing MDD in their lifetime (Kessler et al., 2008; Mofﬁtt et al.,
2007). GAD and MDD also share virtually all of their genetic risk
(Kendler, 1996; Kendler, Gardner, Gatz, & Pederson, 2007; Kendler,
Neale, Kessler, & Heath, 1992; Roy, Neale, Pedersen, & Mathé, 1995),
suggesting that what is inherited is not the syndromes themselves,
but common processes or traits that increase risk for both
syndromes. What might these common processes be? One candidate is negative, repetitive thinking. Worry, the deﬁning feature of
GAD (American Psychiatric Association, 1994), involves a negative,
relatively uncontrollable chain of thoughts concerning future
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events whose outcome is uncertain (Borkovec, Robinson,
Pruzinsky, & DePree, 1983). Rumination, a vulnerability factor and
associated feature of depression (Nolen-Hoeksema, Wisco, &
Lyubomirsky, 2008; Wisco & Nolen-Hoeksema, 2008), similarly
involves a negative, repetitive, passive style of thinking, partly
about present symptoms (Nolen-Hoeksema, 1991) or concerns
(Martin & Tesser, 1996) but mainly about the past (Thomsen, 2006),
especially past loss or failure (Nolen-Hoeksema et al., 2008;
Papageorgiou, 2006).
Although worry and rumination are hypothesized to differ in
several ways (Nolen-Hoeksema et al., 2008), they appear to share
many more similarities than differences (McLaughlin, Borkovec, &
Sibrava, 2007; Segerstrom, Tsao, Alden, & Craske, 2000; Watkins,
Moulds, & Mackintosh, 2005). Both are abstract, primarily verballinguistic, and negatively self-focuseddall features which have
been shown to perpetuate negative thought and affect (Holmes &
Mathews, 2010; Mor & Winquist, 2002; Stokes & Hirsch, 2010).
Both involve difﬁculty extricating attention from negative material,
as evident in patterns of neural activation (Hoehn-Saric, Lee,
McLeod, & Wong, 2005; Johnson, Nolen-Hoeksema, Mitchell, &
Levin, 2009) and in subjective experiences of negative thoughts as
“stuck,” persistent, and hard to control (Morrow & NolenHoeksema, 1990; Ruscio & Borkovec, 2004). Finally, both reﬂect
passive, unproductive ﬁxation on largely unsolvable problems in
ways that hamper effective coping (Borkovec, Ray, & Stöber, 1998;
Nolen-Hoeksema et al., 2008), with similar negative consequences for mood, cognition, interpersonal function, and physical
health (Watkins, 2008; Wisco & Nolen-Hoeksema, 2008).
Similarities like these have led to suggestions that worry and
rumination represent the same core process of perseverative thought
(PT) applied to different content in GAD and MDD (Harvey et al.,
2004; McEvoy, Mahoney, & Moulds, 2010). The deﬁning feature of
the process is thought to be a tendency to engage in negative thinking
in a repetitive, dyscontrolled manner, irrespective of the speciﬁc
content or temporal focus of the thoughts (Ehring & Watkins, 2008).
Evidence for a fundamentally similar thought process in GAD and
MDD would have direct implications for treatment. It would draw
clinical attention to commonalities across a wide array of thoughts
that might efﬁciently be addressed by a core set of interventions. It
would raise the possibility that established interventions for one
disorder and thought type could proﬁtably be transferred to the
other. It would suggest that treating PT in the context of one disorder
may help address or even prevent the onset of the second, comorbid
disorder. Given the frequent co-occurrence of GAD and MDD,
a modiﬁable process that cuts across these disorders may constitute
an especially proﬁtable target for treatment. However, while parallel
ﬁndings for worry and rumination provide indirect support for such
a process, large gaps in the literature have left important questions
unanswered about PT and its role in GAD and MDD.
First, with few exceptions, worry and rumination have been
studied in separate literatures using measures speciﬁc to each
construct (e.g., Hayes, Hirsch, & Mathews, 2008; Nolen-Hoeksema,
Morrow, & Fredrickson, 1993). This has challenged efforts to
compare the core process of PT across disorders. Second, worry and
rumination have typically been assessed using global self-report
questionnaires (e.g., Meyer, Miller, Metzger, & Borkovec, 1990;
Nolen-Hoeksema & Morrow, 1991) rather than measures that
track the experience of PT in particular situational contexts.
Assessing PT in real time, as it unfolds in interaction with the
environment, may illuminate pathways through which PT inﬂuences symptoms. Third, despite particular interest in the role
played by rumination and worry in emotional disorders, investigations of PT have been carried out mainly with healthy or analog
samples (e.g., Moulds, Kandris, Starr, & Wong, 2007; Oathes, Siegle,
& Ray, 2011). There is a need for research characterizing broadly-

deﬁned PT in GAD and MDD, both in comorbid and pure cases.
Finally, most studies have assessed worry or rumination concurrently with outcomes (e.g., Fresco, Frankel, Mennin, Turk, &
Heimberg, 2002; Muris, Roelefs, Rassin, Franken, & Mayer, 2005).
This has made it difﬁcult to evaluate PT as a potential risk factor
rather than merely an epiphenomenon, correlate, or consequence
of emotional distress. The case for PT as a risk mechanism would be
strengthened if PT can be shown to predict subsequent adverse
outcomes, especially following stress. The case would further be
enhanced by demonstrating substantial incremental validity of PT
over GAD and MDD diagnoses in predicting relevant outcomes.
To begin addressing these gaps, we investigated broadlydeﬁned PT in a mixed sample of GAD and MDD cases and healthy
controls. We chose this sample based on recommendations for
studying transdiagnostic mechanisms (Sanislow et al., 2010) which
call for sampling across clinical conditions in which the mechanism
is implicated and for treating the mechanismdrather than diagnostic groupingsdas the independent variable of interest.
Including cases as well as controls, and comorbid as well as pure
cases, enabled us to examine the predictive value of PT beyond the
presence of one or both disorders with which it is most closely
associated. PT was assessed “on-line” using thought sampling
within the context of a focused breathing task. Baseline levels of
naturally-occurring PT were used to predict responses to a subsequent emotional challenge. Associations of PT with clinical, course,
and temperament measures were examined to further describe this
putative risk mechanism in relation to anxiety and depression and
to other risk dimensions (e.g., behavioral inhibition, intolerance of
uncertainty) previously linked with these conditions. Consistent
with a view of PT as a risk mechanism (e.g., Nolen-Hoeksema, 1991),
we hypothesized that, regardless of diagnostic status, persons with
elevated baseline PT would respond more negatively to a personal
experience of failure and would continue to display more negative
affect, cognition, and behavior even after an ensuing experience of
success. Consistent with a view of PT as a shared mechanism for
GAD and MDD (e.g., Ehring & Watkins, 2008), we hypothesized that
PT would be elevated in both GAD and MDD relative to controls,
associated with the severity and persistence of both disorders, and
related to other vulnerability traits previously implicated in these
disorders.
Methods
Participants
Participants were 154 adults recruited from the Philadelphia
community (n ¼ 119) and from the student body of a private
northeastern university (n ¼ 35). Participants were recruited
through electronic and print media and, in the case of student
participants, through a website maintained by the psychology
department. They were assigned to one of four mutually exclusive
groups based on current, primary (most severe) diagnosis: (1)
comorbid GADeMDD (n ¼ 50) met criteria for both GAD and MDD;
(2) GAD only (n ¼ 35) met criteria for GAD, but not MDD; (3) MDD
only (n ¼ 34) met criteria for MDD, but not GAD; and (4) healthy
controls (n ¼ 35) had no past or current psychopathology. Persons
with a primary diagnosis other than GAD or MDD, current
substance abuse or dependence, active psychosis, or active suicidal
intent were excluded from the study.
The ﬁnal sample was 60% female and ranged in age from 18 to 80
years (M ¼ 31.51, SD ¼ 12.62). Most participants were never
married (73%) and relatively well-educated (87% completed at least
some college). Racial/ethnic composition was 66% Caucasian, 17%
African-American, 11% Asian or Paciﬁc Islander, 3% Hispanic, and 3%
other ethnicity. Race, sex, and marital status did not differ
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Table 1
Demographic characteristics of the sample by diagnostic group.

Age: M (SD)*
% Female
% Caucasian
Marital status
Never married
Married or
cohabiting
Previously
married
Education*
High school
or lower
Some college
College degree
or higher

Comorbid
GADeMDD
(n ¼ 50)

GAD only
(n ¼ 35)

MDD only
(n ¼ 34)

Healthy
controls
(n ¼ 35)

34.16 (13.11)
66.0
62.0

29.09 (10.40)
57.1
82.9

36.03 (13.62)
61.8
61.8

25.74 (10.46)
51.4
57.1

68.0
20.0

77.1
22.9

69.7
12.1

82.4
5.9

12.0

0.0

18.2

11.8

22.0

5.7

18.2

2.9

20.0
58.0

42.9
51.4

33.3
48.5

68.6
28.6

Note. GAD ¼ generalized anxiety disorder; MDD ¼ major depressive disorder. Values
represent percentages unless otherwise noted.
*p < .05.

signiﬁcantly by diagnostic group, although controls were younger
and less educated on average than clinical participants, especially
those diagnosed with MDD (Table 1).
Measures
Clinical measures
Participants were administered the Anxiety Disorders Interview
Schedule for DSM-IVeLifetime Version (ADIS-IV-L; Brown, DiNardo,
& Barlow, 1994), a semi-structured clinical interview designed to
assess current and lifetime episodes of anxiety, mood, and
substance-related disorders. In addition to yielding DSM-IV diagnoses and establishing diagnostic primacy, the ADIS-IV-L provides
detailed information about symptom severity and clinical course
and yields an overall clinical severity rating (0e8) for each disorder.
The interview is used widely (Brown & Barlow, 2001) and has high
reliability and validity (Grisham, Brown, & Campbell, 2004). Participants also were administered the 17-item Hamilton Rating Scale for
Depression (HAM-D; Hamilton, 1960) and the 14-item Hamilton
Anxiety Rating Scale (HAM-A; Hamilton, 1959). These clinicianadministered scales are commonly used to assess depression and
anxiety severity and have good psychometric properties (LópezPina, Sánchez-Meca, & Rosa-Alcázar, 2009; Shear et al., 2001).
Clinical measures were administered by interviewers with Master’s
or Bachelor’s degrees in psychology who received extensive training
in these measures and achieved a high level of interrater agreement
with the experienced supervising licensed psychologist. Each case
was reviewed at team meetings and ﬁnal diagnostic decisions and
clinical severity ratings were determined by consensus.
Experimental measures
PT was assessed via thought sampling during a focused
breathing task (FBT; Borkovec, Robinson, et al., 1983; Ruscio &
Borkovec, 2004) completed at baseline, post-failure, and postsuccess. During each 5-min FBT, participants were signaled four
times at varying intervals 30e120 s apart to prevent anticipation of
when signals would occur. At each signal, participants completed
a separate rating sheet containing the single question, “What were
you doing when the beeper went off?” Participants circled whether,
at the time of the signal, they were (a) completely focused on their
breathing, (b) distracted by thoughts, or (c) other. Participants
choosing an “other” response were asked to write a brief elaboration; “song stuck in head” and “slight headache approaching” were
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typical elaborations provided by participants. Participants who
were distracted by thoughts were asked to circle whether these
thoughts were (1) positive, (2) negative, or (3) neutral. The FBT
provided an opportunity to freely worry or ruminate and so served
as a behavioral measure of naturally-occurring PT (Borkovec,
Robinson, et al., 1983; Hirsch, Hayes, & Mathews, 2009;
McLaughlin et al., 2007; Ruscio & Borkovec, 2004).
Affective responses to failure and success were assessed using
the Positive and Negative Affect ScheduleeExpanded Form (PANASX; Watson & Clark, 1994). The PANAS-X assesses two broad, independent dimensions of emotional experience, negative affect (NA)
and positive affect (PA), as well as several correlated yet distinct
lower-order affective states (Watson & Tellegen, 1985). We used
a 33-item version of the PANAS-X restricted to the subscales most
relevant to our experiment, including the primary outcome of NA,
plus PA and the lower-order scales of Fear, Guilt, Sadness, and
Serenity. The PANAS-X was administered with state instructions
(e.g., “Right now, to what extent do you feel happy?”) to capture
immediate ﬂuctuations in mood evoked by the emotional challenge.
Cognitive responses to failure and success were assessed by two
questionnaires developed for this study. The Breathing Task Questionnaire probed thoughts experienced during the immediately
preceding FBT. Using separate Likert-type scales, participants rated
the frequency, intensity, and uncontrollability of negative intrusive
thoughts and the anxious and depressed content of these thoughts.
The Reactions Questionnaire assessed cognitive reactions to the
emotional challenge persisting beyond the FBT. Using a scale from 1
(not at all) to 6 (extremely), participants rated the extent to which
their thoughts “right now” were reﬂected by each of 10 statements.
The statements assessed thoughts in ﬁve areas: perseveration
about the experimental task (e.g., “Wishing I had done better on the
word problem”); perseveration about oneself (e.g., “Thinking about
my shortcomings, failings, and faults”); positive thoughts about the
task (e.g., “Enjoying the feeling of having done well”); positive
thoughts about oneself (e.g., “Feeling conﬁdent about my problemsolving abilities”); and perseveration about one’s problem-solving
ability, assessed by different statements post-failure (e.g.,
“Worrying about performing poorly on the next word problem”)
and post-success (e.g., “Worrying about my ability to do well on
problem solving in the future”).
Behavioral responses to the experimental challenge were
assessed through observation of social behavior on the premise that
participants who were more affected by the stressor would be more
likely to self-isolate in its aftermath (cf. Brewin, MacCarthy, &
Furnham, 1989). Immediately after the experiment, while the
experimenter ostensibly prepared a new room for administering
questionnaires, participants were given the choice of waiting alone
or with another participant who was also taking a break. Their
choice was recorded as a dichotomous measure of social avoidance
vs. afﬁliation.
Trait measures
Several measures of individual differences were examined as
correlates of behaviorally-assessed PT. Trait levels of PT were
assessed using the Penn State Worry Questionnaire (Meyer et al.,
1990), a measure of worry; the Brooding subscale (Treynor,
Gonzalez, & Nolen-Hoeksema, 2003) of the Ruminative Responses
Scale (Nolen-Hoeksema & Morrow, 1991), a measure of maladaptive depressive rumination; and the Rumination subscale of the
Rumination-Reﬂection Questionnaire (Trapnell & Campbell, 1999),
a measure of general rumination. Additional questionnaires
assessed the temperament dimension of NA and closely related
traits hypothesized to be associated with PT. Trait NA was assessed
by the Neuroticism subscale of the Eysenck Personality QuestionnaireeRevised (Eysenck, Eysenck, & Barrett, 1985) and by the
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NA subscale of the original PANAS (Watson, Clark, & Tellegen, 1988)
administered with trait instructions. Trait anxiety was assessed by
the State-Trait Anxiety InventoryeTrait form (STAI-T; Spielberger,
Gorsuch, & Lushene, 1983). Behavioral inhibition, a trait reﬂecting
high sensitivity to impending punishment, was assessed by the
Behavioral Inhibition Scale of the BIS/BAS (Carver & White, 1994).
Harm avoidance, the tendency to inhibit behavior in response to
aversive stimuli, was assessed by the Harm Avoidance scale of the
Temperament and Character Inventory (Cloninger, Przybeck,
Svrakic, & Wetzel, 1994). Intolerance of uncertainty, the tendency
to react negatively to uncertain situations and events, was assessed
by the Intolerance of Uncertainty Scale (Freeston, Rhéaume, Letarte,
Dugas, & Ladouceur, 1994). All questionnaires are established
measures with good psychometric properties.

.45
.40
.35
.30
.25
.20
.15
.10
.05
.00

Total
Clinical

1

2

3

Baseline

Procedure

4

5

6

7

8

9 10 11 12

Post-failure

Post-success

.35

The study took place over two laboratory visits, with each
participant run individually through the procedure. Clinical
measures were administered during the ﬁrst visit. Eligible participants returned for a second visit to complete the experiment. The
experiment began with a baseline PANAS-X, followed by the FBT.
Participants were instructed to close their eyes and focus all of their
attention on their breathing. They were informed that they would
be signaled periodically by a beeper during the breathing task and
that, when signaled, they were to turn over the top rating sheet in
front of them and indicate what they were doing at the time of the
signal. After setting aside the rating sheet, participants were
instructed to return their full attention to their breathing.
Next, participants were informed that they would be
completing two word problems. Both problems were anagrams in
which participants were given 5 min to generate as many words as
possible using the letters from a speciﬁed word. Participants were
told that these word problems would be used to estimate their
verbal ability, an important component of intellectual functioning,
relative to their peer group (Philadelphia residents or university
students). In actuality, all participants received identical noncontingent failure feedback (39th percentile compared to peers) after
the ﬁrst word problem and success feedback (82nd percentile
compared to peers) after the second word problem. To enhance
believability, participants’ forms were scored in front of them and
participants were presented with an individualized graph showing
their score at the reported percentile. On manipulation check
measures, participants rated both failure and success feedback as
highly believable (means of 5.76 and 5.81, respectively, on a 1e7
scale) and reported far greater satisfaction with their performance
following success than failure feedback, t(151) ¼ 21.34, p < .001.
Failure feedback was followed by declines in PA, t(152) ¼ 8.78,
p < .001, and increases in NA, t(152) ¼ 2.10, p ¼ .037, relative to the
baseline assessment, whereas success feedback was followed by
increases in PA, t(152) ¼ 5.67, p < .001, and declines in NA,
t(152) ¼ 9.30, p < .001, relative to the post-failure assessment.
After failure feedback and again after success feedback, participants completed the FBT, Breathing Task Questionnaire, PANAS-X,
and Reactions Questionnaire. Immediately after the experiment,
social avoidance or afﬁliation behavior was recorded. Participants
took a short break before completing the trait measures and
undergoing debrieﬁng.

moderately to highly correlated (r ¼ .38e.52) and together formed
a reliable scale (Cronbach’s a ¼ .71). Consequently, a single PT
dimension was formed by summing the number of sampling
occasions, out of 12, at which negative intrusions were reported
across the experiment (Fig. 1, bottom panel). This dimension was
positively skewed: More than one-quarter of participants reported
no negative intrusions, and of the remainder, most reported
intrusions on one (24%) or two (19%) occasions. A non-negligible
subsample, however, reported substantial PT, with 18% reporting
negative intrusions on one-third or more and 6% reporting intrusions on one-half or more of sampling occasions. While negative
intrusions were reported by all four groups, PT (transformed using
a square root transformation to reduce skew) was higher for the
three clinical groups than for controls, F(3, 150) ¼ 7.36, p < .001,
with no signiﬁcant differences among comorbid GADeMDD, GAD
only, and MDD only cases.

Results

Baseline PT predicting subsequent response to emotional challenge

Characteristics of the PT dimension

Next, we evaluated PT as a predictor of subsequent response to
failure feedback. In these analyses, we focused on PT occurring
exclusively during the baseline FBT in order to evaluate naturallyoccurring intrusions apart from the effects of the experimental

Negative thought intrusions reported during the baseline, postfailure, and post-success periods (Fig. 1, top panel) were

.30

Total
Clinical

.25
.20
.15
.10
.05
.00

0 1 2 3 4 5 6 7 8 9 10 11 12

Fig. 1. Proportion of the total sample and the clinical (GAD- or MDD-diagnosed)
subsample reporting negative thought intrusions during the focused breathing task.
The top panel displays the proportion reporting negative intrusions at each sampling
occasion during the three experimental periods. The bottom panel displays the
proportion with each score on the total perseverative thought dimension, calculated by
summing the number of sampling occasions at which a negative intrusion was
reported.
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manipulation. At baseline, 60 participants (39%) reported a total of 81
negative intrusions. Number of baseline negative intrusions (0e4)
served as the independent variable in separate regression analyses
for each outcome, with post-failure and post-success ratings serving
as dependent variables. All analyses included as covariates the two
demographic variables (age and education) previously shown to
differ by diagnostic group. To estimate the predictive power of
baseline PT over and above the variance captured by differences in
diagnostic status, diagnostic group was also included in the covariate
set using contrast coding. Interaction terms representing the products of these contrast codes with baseline PT were entered on the
ﬁnal step of each analysis to test for moderation effects.
Diagnostic group, together with demographics, accounted for
22% of the variance in NA following failure. Entered next into the
model, PT explained an additional 20% of the variance in this
outcome (Table 2). PT was a strong, nonspeciﬁc predictor of
negative emotions (11e20%) and a reliable but relatively weaker
predictor of positive emotions (3%) post-failure. PT also strongly
predicted cognitive responses to failure, beyond large effects of
the covariate set. Speciﬁcally, PT predicted the intrusion of
negative thoughts post-failure (15%) and the subjective frequency
and intensity (23%) and uncontrollability (5%) of those thoughts.
PT was associated with both anxious (20%) and depressed (16%)
thoughts, particularly with thoughts involving rumination about
self (16%).
Over and above the effects of group and demographics (21%), PT
robustly predicted the persistence of NA after subsequent success
feedback (17%). PT was broadly associated with persistently high
Fear, Guilt, and Sadness (9e18%) as well as low Serenity (6%) and PA
(5%) post-success. Notably, whereas group did not predict negative
thought intrusions following the success experience (3%), PT did
(14%). Baseline PT predicted more frequent and intense (25%), but
not uncontrollable (1%), negative thoughts that were more anxious
(16%) and depressed (26%) in content. It was again strongly associated with rumination about self (17%) as well as with worries
about the ability to succeed in future problem-solving efforts (12%).
Lastly, in a logistic analysis of covariance, PT predicted the decision
to wait alone, rather than with another participant, during the
waiting period, Wald c2 (1) ¼ 4.88, p ¼ .027. Across analyses, the
effects of PT did not vary systematically by diagnostic status; only 6
out of 33 tests of moderation yielded signiﬁcant results, with little
consistency in the particular interaction terms that were signiﬁcant
and with a relatively small proportion of variance explained by the
set of interaction terms in outcomes, mdn R2 ¼ .02, all R2 < .07.3

3
Although PT predicted affective, cognitive, and behavioral outcomes following
emotional challenge, it was less clear whether PT predicted changes in these
outcomes in reaction to the challenge. Having assessed affect at baseline as well as
post-manipulation, we performed sensitivity analyses in which baseline PT was
used to predict subsequent affect, controlling for baseline affect as well as diagnostic group, age, and education. After baseline NA, diagnostic group, and demographics captured 66% of the variance in post-failure NA, PT explained a modest but
signiﬁcant portion of the remaining variance, b ¼ .20, F(1, 143) ¼ 13.18, p < .001,
predicting heightened Fear, Sadness, and Guilt reactivity and diminished Serenity,
all bs  .16, all ps < .007. In contrast, PT no longer predicted post-failure PA after 73%
of the variance was captured by the covariate set, b ¼ .05, F(1, 143) ¼ 1.12, p ¼ .291.
In predicting reactions to subsequent success, PT provided a small but signiﬁcant
improvement in prediction of NA over the 61% of variance explained by baseline
NA, group, and demographics, b ¼ .17, F(1, 144) ¼ 8.87, p ¼ .003. PT predicted sustained Fear, Sadness, and Guilt reactivity and persistently low Serenity, all bs  .14,
all ps < .008. PT also predicted attenuated PA reactivity to success, b ¼ .11,
F(1, 144) ¼ 4.23, p ¼ .041, beyond the covariate set (61%). Diagnostic group moderated the effects of PT for only 1 of the 12 outcomes, mdn R2 ¼ .01, all R2 < .03. In
sum, even in very conservative analyses examining emotional reactivity, PT had
incremental value as a predictor.
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Table 2
Variance explained by baseline perseverative thought in outcome measures
following failure and success feedback, over and above the effects of diagnostic
group and demographics.
Outcome

Post-failure

b
Affect (PANAS-X)
Negative affect
Fear
Guilt
Sadness
Serenity
Positive affect
Negative thought intrusions (FBT)
Cognitions during FBT (BTQ)
Frequency and intensity
of negative thoughts
Uncontrollability of negative thoughts
Anxious thought content
Depressed thought content
Cognitions after FBT (RQ)
Rumination about completed
word problem(s)
Rumination about self
Positive thoughts about completed
word problem(s)
Positive thoughts about self
Worry about upcoming word problem
Worry about future problem-solving
performance

Post-success
2

DR

b

DR2

.47
.47
.43
.35
.32
.17

.20***
.20***
.17***
.11***
.10***
.03*

.43
.38
.44
.32
.26
.23

.17***
.13***
.18***
.09***
.06***
.05**

.40

.15***

.40

.14***

.50

.23***

.52

.25***

.23
.47
.42

.05**
.20***
.16***

.12
.42
.53

.01
.16***
.26***

.20

.04*

.19

.03*

.41
.03

.16***
.00

.43
.20

.17***
.04*

.13
.21
e

.02
.04**
e

.16
e
.36

.02þ
e
.12***

Note. PANAS-X ¼ Positive and Negative Affect ScheduleeExpanded Form;
FBT ¼ focused breathing task; BTQ ¼ Breathing Task Questionnaire; RQ ¼ Reactions
Questionnaire. Values come from individual hierarchical regression analyses in
which demographic variables (age, education) and group-related contrast codes
were previously entered as covariates. Ns range from 152 to 154 across analyses.
þ
p < .10. *p < .05. **p < .01. ***p < .001.

Correlates of the PT dimension
The total, transformed PT dimension was moderately to highly
correlated with questionnaire measures of trait perseveration
(r ¼ .35e.46) as well as with trait NA and other putative temperament risk dimensions for emotional disorders (r ¼ .38e.50;
Table 3). Clinically, PT was associated with more severe anxiety and
depression in general, and more severe GAD and MDD in particular
(r ¼ .33e.36). The associations were larger for current than past
psychopathology, with PT largely unrelated to illness course and
related to current (r ¼ .31), but not past (r ¼ .02), comorbid disorders. The exception was a ﬁnding linking PT to signiﬁcantly greater
recurrence of MDD (r ¼ .18) and marginally greater recurrence of
GAD (r ¼ .15) over the lifespan.
Discussion
The present study examined whether a core process of perseverative thinking cuts across GAD and MDD and contributes to risk
in these disorders. Among persons with GAD and MDD as well as
healthy controls, those experiencing the most frequent negative
thought intrusions at baseline, regardless of thought content,
exhibited the strongest and most sustained negative response to
a subsequent stressor. Negative intrusions were quite consistent
across experimental phases, were related to putative vulnerability
traits for emotional disorders, and were associated with the presence and severity of GAD and MDD. These ﬁndings provide
evidence for a broadly-deﬁned PT trait that is shared by GAD and
MDD and contributes to adverse outcomes in these disorders.
Several results presented here suggest that PT functions as
a common mechanism for anxiety and depression. PT predicted
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Table 3
Personality and clinical correlates of the total perseverative thought dimension.
Variable

n

r

Trait perseveration
Penn State Worry Questionnaire
RRS Brooding
RRQ rumination

154
154
154

.35***
.42***
.46***

Temperament dimensions
EPQ-R neuroticism
PANAS negative affect
Behavioral Inhibition Scale
TCI harm avoidance
State-Trait Anxiety InventoryeTrait
Intolerance of Uncertainty Scale

154
153
154
153
154
153

.43***
.42***
.38***
.39***
.49***
.50***

Clinical features
Hamilton Anxiety Rating Scale
Hamilton Rating Scale for Depression
GAD clinical severity
Percent of the day spent worrying
Excessiveness of worry (average)
Excessiveness of worry (minor matters)
Uncontrollability of worry (average)
Uncontrollability of worry (minor matters)
MDD clinical severity
Number of current comorbid disordersa
Number of lifetime comorbid disordersa

154
154
154
150
154
154
154
153
154
154
154

.36***
.34***
.36***
.40***
.28***
.25**
.35***
.39***
.33***
.31***
.02

Illness course
GAD
Tendency to worry as a child
Age of onset of ﬁrst episode
Duration of current episode
Months in episode over lifetime
Number of lifetime episodes
MDD
Age of onset of ﬁrst episode
Duration of current episode
Months in episode over lifetime
Number of lifetime episodes

110
118
117
121
153

.17þ
.07
.02
.04
.15þ

125
112
126
153

.08
.02
.04
.18*

Note. RRS ¼ Ruminative Responses Scale; RRQ ¼ Rumination-Reﬂection Questionnaire; EPQ-R ¼ Eysenck Personality QuestionnaireeRevised; PANAS ¼ Positive and
Negative Affect Schedule; TCI ¼ Temperament and Character Inventory;
GAD ¼ generalized anxiety disorder; MDD ¼ major depressive disorder.
þ
p < .10. *p < .05. **p < .01. ***p < .001.
a
Excludes GAD and MDD.

anxious as well as depressed affect and cognitions following
emotional challenge and shared similar associations with clinicallyrated anxiety and depression severity. These ﬁndings are in line
with a handful of studies showing that worry is heightened in
depression (Starcevic, 1995), rumination is heightened in anxiety
(Harrington & Blankenship, 2002), and both forms of PT increase
anxious and depressed affect (Andrews & Borkovec, 1988;
McLaughlin et al., 2007). Such studies have been rare, however, in
a literature in which worry is investigated almost exclusively in
relation to anxiety, and rumination in relation to depression. Contrary
to this conventional division, we found the core process of intrusive
negative thought to be a nonspeciﬁc predictor of negative emotional
experience, consistent with its proposed contribution to both anxiety
and mood disorders and hence to their comorbidity. Perhaps most
striking was the considerable predictive power of this process even
after accounting for the effects of GAD and MDD, despite strong
associations of these disorders with PT and with the outcomes
examined here. Collectively, these ﬁndings argue for studying PT
across anxiety and mood disorders and for including PT along with
clinical syndromes in efforts to predict and explain emotional
disturbance.
These conclusions echo calls for an increased focus on functional
processes that span traditional mental disorder categories (Harvey
et al., 2004; Insel & Cuthbert, 2009). The complexity and heterogeneity of traditional syndromesdand the consequent challenges

of mapping these syndromes onto brain systems, molecules, cells,
and genesdhas led to the pursuit of narrower dimensions of
functioning that are disrupted in psychopathology. Several initial
dimensions that have been proposed for emotional disorders
(Sanislow et al., 2010), including fear and reward processes, do not
capture features linking GAD with MDD; other dimensions, such as
NA, are themselves so complex that they may have limited value for
identifying neural and genetic underpinnings of affective disturbance. Our data support PT as a promising functional mechanism
for emotional disorders with relevance for GAD and MDD. Indeed,
robust associations of PT with trait NA in our sample, together with
prior research showing that worry and rumination mediate the
association of NA with anxiety and depression (Muris et al., 2005),
imply that PT may be one process through which NA increases risk
for emotional disorders. Although future experimental manipulation of PT is required to establish a causal inﬂuence, our ﬁndings
suggest two pathways through which PT may inﬂuence symptoms:
ﬁrst, through heightened negative response to failure, perhaps
resulting from negative self-focused thoughts; and secondarily,
through attenuated positive response to success. Additional
research is needed to isolate other pathways through which PT has
its effects and to probe still more basic processes (e.g., attention,
cognitive ﬂexibility, cognitive control) whose disruption underlies
experiences of PT and whose normalization could help prevent or
treat emotional disturbance.
An important question to be addressed by future research is
whether PT constitutes an etiological factor, maintaining factor, or
severity marker for GAD and MDD. Our investigation of currently-ill
individuals, while speaking to the clinical signiﬁcance of PT,
precludes a clear answer to this question. Studies showing that
worry and rumination are relatively stable over time (Just & Alloy,
1997; Meyer et al., 1990) even in the absence of acute disorder
episodes (McMurrich & Johnson, 2008; Roberts, Gilboa, & Gotlib,
1998) suggest that PT is not merely a marker of current illness
severity, although stronger associations with current than lifetime
psychopathology reported here suggest that the strength of PT may
vary somewhat with symptoms. An important next step is to
determine whether PT predicts the ﬁrst onset of GAD and MDD and
is a plausible etiological factor or intermediate phenotype (Insel &
Cuthbert, 2009) for these disorders, or whether PT is better
understood as maintaining GAD and MDD once they have developed, perhaps in part by increasing sensitivity to stress.
While the etiological inﬂuence of PT remains to be determined,
the discovery that PT robustly predicts response to stress in GAD and
MDD speaks to a possible role of PT in maintaining these disorders.
This possibility raises a number of intriguing clinical implications.
Together with emerging evidence that rumination, as well as worry,
is elevated in GAD (Seitchik, Raposa, Weisbrot, & Ruscio, 2007), our
ﬁndings challenge the primary focus on worry in cognitivebehavioral therapy for GAD and suggest that outcomes may be
improved by extending the focus to rumination. Our ﬁndings likewise hint at the potential value of PT-focused interventions as
adjuncts to MDD treatments, which historically have paid less
attention to thought process than to thought content and which do
not, as a rule, target perseverative thinking (cf. Beck, Rush, Shaw, &
Emery, 1979). Such interventions might draw on strategies that
have been shown to decrease worry (e.g., stimulus-control interventions, present-moment focus; Borkovec, Wilkinson, Folensbee, &
Lerman, 1983; Brosschot & Van Der Doef, 2006) as well as those that
have been used to target rumination (e.g., functional analysis,
directed imagery; Jacobson, Martell, & Dimidjian, 2001; Watkins
et al., 2007). Broadening patient (and therapist) recognition of
repetitive, “stuck” thinkingdwhether directed toward future threat,
present distress, or past lossdmay enhance early detection of PT in
its myriad forms and facilitate its replacement with more adaptive
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responses. Additionally, as GAD so often presents with comorbid
MDD, interventions targeting a functional process shared by these
disorders are likely to enhance treatment efﬁciency. Such interventions are in line with calls for treatments that take relevant comorbidity into consideration (Ruscio & Holohan, 2006) and that address
transdiagnostic mechanisms which contribute to varied psychopathological outcomes (Harvey et al., 2004).
Several limitations temper the strength of conclusions that may
be drawn from this study. First, in order to maximize statistical
power, all participants underwent an identical emotional challenge
involving negative, followed by positive, performance feedback.
Although changes in satisfaction, cognition, and emotion coincided
with the timing of failure and success feedback, the absence of a nochallenge control condition prevents us from attributing these
outcomes with certainty to the feedback received. Second, for
ethical and pragmatic reasons, the emotional challenge employed
here was relatively minor. While participants regarded the feedback as believable and responded differently to the failure and
success experiences, generalizability to more severe stressors
remains to be established. Third, in order to provide a detailed
characterization of the nature and correlates of PT, we examined PT
in relation to a large number of experimental and clinical measures.
The consistency of ﬁndings across these measures increases
conﬁdence in the results. Nevertheless, replication in new samples
and extension to new measures are needed to corroborate the
promising initial ﬁndings reported here.
Fourth, the thought sampling method used by the FBTdwhile
correlated with relevant questionnaires, sensitive to situational
context, and predictive of important outcomesdis doubtlessly an
imperfect measure of PT. The internal, private nature of PT challenges efforts to assess its occurrence objectively, apart from its
subjective experience and immediate impact. Its assessment is
further complicated by a lack of consensus over how long thoughts
must persist, or how repetitive thoughts must be (at the level of
phrases, topics, or themes), to be considered perseverative. We
chose to operationalize PT on the basis of negative content and
uncontrollability, as these are two features of the process for which
there is emerging consensus (cf. Ehring & Watkins, 2008). To
minimize interference with the process, we assessed PT using brief,
relatively infrequent thought sampling. This approach enhanced
ecological validity, but likely missed some negative thoughts. It also
did not distinguish isolated negative intrusions from the persistent
sequence of interconnected thoughts more typically associated
with PT. These limitations are tempered somewhat by robust
correlations of the PT dimension with trait measures of perseveration as well as with varied outcomes of clinical interest. Nevertheless, other thought sampling approaches, including more
frequent sampling or more detailed assessment of thought content
(cf. Hirsch et al., 2009), may yield a more reﬁned measure of PT
with even greater predictive validity.
Aside from reﬁnement of the FBT, there is room for the development of improved behavioral and neurobiological measures of
PT, including measures of speciﬁc aspects of PT that are important
for emotional disorders (e.g., termination capacity; Paulesu et al.,
2010). One promising measurement approach, given the inherently persistent nature of PT, is to assess the process repeatedly in
daily life over longer intervals than are possible in the laboratory.
Researchers have begun to use ecological momentary assessment
of this sort to study worry (Szabo & Lovibond, 2002; Verkuil,
Brosschot, & Thayer, 2007) and rumination (Moberly & Watkins,
2008) and might proﬁtably extend this work to broadly-deﬁned
PT. An advantage of this approach is that it would allow PT to be
studied in response to ongoing as well as acute events and in
relation to mediating variables that cannot be manipulated experimentally. Resulting discoveries about PT, and about the
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mechanisms through which it inﬂuences anxiety and depression,
have the potential to yield more powerful interventions for GAD,
MDD, and their disabling and costly comorbidity.
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