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Abstract

Within dysphoria, rumination has been identified as a particularly maladaptive emotion regulation
strategy linked to prolonged negative affect and the onset of depressive episodes. Until now, the
majority of research assessing naturally occurring rumination has utilized trait rumination
measures; however, additional information may be obtained by assessing state rumination. The
current study examined the association between state rumination and participants’ emotional
recovery from stress. In addition, biased attention toward emotional information was investigated
as a mechanism that might underlie state rumination. Participants completed the exogenous cuing
task to assess attentional engagement and disengagement from emotional facial expressions
followed by a psychosocial stressor. State rumination and self-reported sadness were measured
during the recovery period. As expected, state rumination was associated with less recovery in
sadness scores, even after controlling for trait rumination and depressive symptoms. Moreover,
within the high dysphoria group, participants who had more difficulty disengaging from emotional
expressions reported higher levels of rumination in response to the stressor. Results highlight an
important association between state rumination and individuals’ recovery from stress, and suggest
that difficulty disengaging attention from emotional expressions might be one mechanism
underlying state rumination in dysphoria.
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Introduction

Diathesis-stress models of depression propose that stress plays an important role in
triggering the onset of a depressive episode (e.g., Hammen, 2005; Monroe & Simons, 1991).
Increasing evidence suggests that people at risk for depression differ from their non-
vulnerable counterparts in their recovery from negative affect (e.g., Teasdale, 1988). It is
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therefore critical to understand factors that hinder recovery from stress. Individual
differences in the tendency to respond to negative events and negative affect with
rumination has been proposed as an important mechanism that interferes with recovery, and
may thereby increase risk for the onset of depression (e.g., Nolen-Hoksema, Wisco, &
Lyubomirsky, 2008).

Rumination is a maladaptive response strategy defined by repetitively and passively thinking
about one’s negative emotions and the events that caused them (e.g., Nolen-Hoeksema et al.,
2008). In the context of either naturally occurring or experimentally induced negative mood,
rumination is associated with prolonged distress and sadness, a hallmark symptom of
depression (see Nolen-Hoeksema et al., 2008, for a review). The tendency to ruminate in
response to distressing events has also been linked to numerous maladaptive outcomes,
including higher risk for the onset of a major depressive episode (e.g., Nolen-Hoeksema,
2000; Nolen-Hoeksema et al., 2008).

Rumination is typically examined in one of two ways. Individual differences in trait
rumination can be assessed with the Ruminative Responses Scale (RRS; Nolen-Hoeksema,
Larson, & Grayson, 1999). Participants are asked to rate what they generally do when they
feel sad or depressed on a four-point Likert scale ranging from 1 (almost never) to 4 (almost
always). Items assess what people typically think about or do during times of sadness. It
does not, however, assess the amount an individual is ruminating at the current moment or in
response to an acute stressor, and is therefore subject to biases often associated with
retrospective report (Stone et al., 1998). The second way that rumination has been examined
is via Nolen-Hoeksema and Morrow’s (1993) response styles manipulation, during which
rumination is induced in the laboratory. Participants in the rumination induction are asked to
read statements for 8 minutes that encourage them to focus on the meanings and causes of
their current negative emotions. This is typically contrasted with a distraction induction, in
which participants are asked to read statements for 8 minutes that encourage them to focus
on ideas and images not personally relevant. Although the response styles manipulation has
been critical in determining short- and long-term consequences of rumination (e.g., see
Nolen-Hoeksema et al., 2008, for a review), it does not allow us to examine the amount
people naturally ruminate in response to an acute stressor, referred to as state rumination.
Recent studies have therefore started to focus on assessing state rumination, and results
suggest meaningful differences between state and trait rumination. Moberly and Watkins
(2008), for example, examined how state and trait rumination influenced negative affect.
State rumination, which was assessed by asking participants the extent they were focused on
feelings and problems at the current moment, predicted subsequent negative affect
independent of the effects of trait rumination. Moreover, studies have documented
inconsistent stability of trait rumination over time. Although test-retest correlations of the
RRS are typically greater than .60 (Nolen-Hoeksema, 2000; Nolen-Hoeksema, Parker, &
Larson, 1994), correlations below .40 have been found within depressed samples (e.g.,
Kasch, Klein, & Lara, 2001). This suggests that rumination is not a static construct but
rather one that can change over time, underscoring the importance of assessing state
rumination.
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Given the substantial consequences of rumination, it is important to identify mechanisms
that might underlie ruminative tendencies in depression. It has been proposed that individual
differences in the way people process information might contribute to rumination (e.g., De
Raedt & Koster, 2010; Joormann & D’Avanzato, 2010; Koster, De Lissnyder, Derakhshan,
& De Raedt, 2011). For example, Joormann and Gotlib (2010) found an association between
rumination and difficulty inhibiting the processing of negative information, which was
specific to the group of depressed patients. Similarly, Donaldson and colleagues examined
the link between rumination and biased attention toward negative information and found that
this association held within the depressed group (e.g., Donaldson, Lam, & Mathews, 2007).
Until now, however, work in this area has focused on the association between attention
biases and trait rumination — rather than naturally occurring state rumination in response to
an acute stressor.

When studying attention, increasing evidence suggests that it is not a unitary construct.
Rather, it can be separated into people’s initial engagement with a stimulus from people’s
subsequent disengagement from it. This distinction is important when thinking about risk for
depression. Models of depression suggest depression and dysphoria are characterized not by
biases in the initial engagement but rather by biases in the subsequent disengagement from
negative stimuli. In support of this model, depressed and dysphoric people showed attention
biases for negative information when stimuli were presented for longer durations (e.g.,
Gotlib, Krasnoperova, Yue, & Joormann, 2004; Joormann & Gotlib, 2006) but not when
stimuli were presented only briefly (e.g., Mogg & Bradley, 2005). More specific support for
this model comes from work using attention task that directly assesses initial attentional
engagement and the subsequent attentional disengagement (e.g., Koster, De Raedt,
Goeleven, Franck, & Crombez, 2005). Results suggest that attention biases in dysphoria are
specific to difficulty disengaging from negative stimuli. It is possible that, in dysphoria,
difficulty disengaging attention from negative material is associated with difficulty
disengaging thoughts from negative material (a.k.a., rumination). In fact, findings in
dysphoria indicate difficulty disengaging attention from negative stimuli is associated with
higher trait rumination (e.g., see Joormannn & D’Avanzato, 2010, for a review), and it is
important to see if a similar connection exists with state rumination in response to an acute
stressor.

The current study had two primary goals. We first sought to establish the association
between state rumination and participants’ emotional recovery from a laboratory stressor.
Even after controlling for depressive symptoms and trait rumination, we predicted that
higher state rumination is associated with prolonged sadness in response to the stressor,
evidenced by less recovery in sadness ratings. Particular focus was given to examining sad
mood in response to the emotional stressor given evidence of increased risk for depression —
a hallmark symptom of which is sad mood — following stressful life events (e.g., Monroe &
Hidjiyannakis, 2002), chronic stress (e.g., Brown & Harris, 1986), and daily hassles (e.g.,
Lazarus & Folkman, 1984). Moreover, authors have suggested that it is reasonable to expect
increased sadness in response to stress and indicated that this might be examined in future
research (e.g., Moons, Eisenberger, & Taylor, 2010). The second goal of the current study
was to identify mechanisms that are associated with greater state rumination in individuals
scoring high versus low on a dysphoria measure. Given initial evidence that the association
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between cognitive biases and rumination is specific to depressed and dysphoric participants
(e.g., Donaldson et al., 2007; Joormann & Gotlib, 2010), a positive correlation between
difficulty disengaging attention from negative stimuli and state rumination was expected
only in the high dysphoria group. Attentional engagement was not expected to be correlated
with state rumination in either group.

Undergraduate students at the University of Miami were recruited from Introduction to
Psychology courses. Eighty-three participants, 42 females and 37 males, completed the
study in partial fulfillment of their course requirement. Mean age was 19.48 years (SD =
3.06).1 The sample consisted of diverse ethnic groups: 45.8% were Non-Hispanic White,
24.1% were Hispanic, 12.0% were Asian, 8.4% were Black, and 9.7% reported ‘other’
ethnicity.

Exogenous Cuing Task (ECT)

Stimuli—Photographs of emotional (happy, sad, and angry) and neutral facial expressions
were selected from the MacBrain Face Stimulus Set (http://www.macbrain.org/
resources.htm), which was developed by the Research Network on Early Experience and
Brain Development. The current study utilized 12 male and 12 female faces, each displaying
all four expressions. Eight of the models were Black and sixteen were White. Photographs
of eight additional models were used during the practice trials. Photographs were presented
in color and were cropped at the hair line, below the chin, and past each ear.

Design—~Participants completed an emotional modification of the ECT (Posner, 1980;
Koster et al., 2005) as a measure of attentional biases. Stimuli were presented against a
black background. Each trial began with two white frames (each consuming 40% of the
width of the screen and 53% of the height of the screen) presented side-by-side for 499ms
(see Figure 1). Next, a photograph of a facial expression appeared in one of the two frames
for 200ms, and it was immediately masked by a 50 ms presentation of the two white frames.
Finally, an “E” or an “F” appeared on the left or right side of the screen and remained until
participants indicated the letter that was shown. Participants were asked to respond as
quickly and accurately as possible by pressing one of two keys on a standard keyboard. The
subsequent trial began immediately after a response was received.

Unbeknownst to participants, two different trial types are utilized in the ECT. Valid trials
are those where the photograph and letter appear on the same side of the screen; the
photograph is therefore a valid indicator of where the letter will appear. Invalid trials are
those where the photograph and letter appear on opposite sides of the screen; the photograph
is therefore an invalid indicator of where the letter will appear. For each expression type,
participants viewed 24 valid and 24 invalid trials. Photographs were displayed equally often
on the left as on the right side of the screen. Trial order was randomized across expression

IFour participants (in the low dysphoria group) elected to not provide their sex. Four participants (2 low dysphoria, 2 high dysphoria)
elected to not provide their age.
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type (happy, sad, angry, vs. neutral), trial type (valid vs. invalid), and location of photograph
(right vs. left). Practice trials differed from the main experimental trials in that participants
received feedback regarding the accuracy of their responses.

Psychosocial Stressor

Measures

Participants completed a psychosocial stressor that began with a 10-minute calming nature
video, during which the experimenter left the room. Following, participants completed a
three-part psychosocial stressor in the presence of the experimenter. Stress tasks with both
social evaluation and uncontrollability were selected given that this combination is
especially effective in eliciting distress (see meta-analysis by Dickerson & Kemeny, 2004).
Participants were told that they would complete several tasks to “evaluate different aspects
of their intelligence,” which would be judged by the experimenter and videotaped so that it
could also be evaluated by a panel of their peers. The first two tasks were adapted from the
Trier Social Stress Test (Kirschbaum, Pirke, & Hellhammer, 1993), a well-validated
stressor. The first was a speech task. Participants were given two minute to prepare and five
minute to present an argument for or against global warming. During the speech, the
experimenter maintained a neutral expression and appeared to make notes on an evaluation
sheet. If participants finished early, the experimenter said the amount of time remaining and
recommended that participants use this time to add to their argument. Immediately following
the speech, participants were given five minutes to count backwards from 2,083 to zero in
13-step sequences. When an error was made, the experimenter would respond with “error;
2,083,” thereby prompting the participant to start again at the beginning. Finally,
participants completed a computer-based anagram test. Participants were given five minutes
to solve as many anagrams as possible but allowed only 30 seconds to solve each anagram.
Approximately 30% of the anagrams were unsolvable. The task was adapted from MacLeod,
Rutherford, Campbell, Ebsworthy, & Holker (2002) and has been shown to induce stress in
participants (e.g., Bushman, Bonacci, Pedersen, Vasquez, & Miller, 2005; MacLeod et al.,
2002; Salemink, van den Hout, & Kindt, 2009). During the recovery period, participants
watched another calming nature video for 30 minutes.

Sadness ratings—Participants reported the amount of sadness they felt at seven points.
Responses were made on an 11-point Likert scale ranging from 0 (not at all) to 10 (very
much). Sadness ratings were made before the first nature video (Baselinel), immediately
after the first nature video (Baseline2), in the middle of the stressor (Stress), and at the start
and minutes 10, 20, and 30 of the second nature video (Recoveryl, Recovery2, Recovery3,
and Recovery4 respectively).

Anxiety ratings—Anxiety ratings were provided as a check of whether participants
experienced an increase in stress in response to the stressor. Ratings were also made on an
11-point Likert scale ranging from 0 (not at all) to 10 (very much) at the following time
points: before the first nature video (Baselinel), immediately after it (Baseline2), in the
middle of the stressor (Stress), and at the start of the second nature video (Recoveryl).

J Exp Psychopathol. Author manuscript; available in PMC 2014 November 25.
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The State Rumination Questionnaire (SRQ)—Participants completed a 10-item
measure assessing the extent of state rumination in response to the stressor. Questions from
the SRQ were adapted based on both the definition of rumination put forth by the response
styles theory (Nolen-Hoeksema et al., 2008) as well as the Ruminative Responses Scale of
the Response Style Questionnaire (Nolen-Hoeksema & Morrow, 1991). Seven questions
assessed people’s thoughts about the stressor. For example, “In the time since you
completed the intelligence tasks...To what extent did you think about how sad or upset you
felt?” Responses were provided on a 5-point Likert scale that ranged from 1 (Not at all) to 5
(Alot). In addition, 3 questions clarified the valence of their thoughts on a 5-point Likert
scale, which was anchored at 1 (Negative), 3 (Neutral), and 5 (Positive) and reverse scored.
These questions were added to assess the extent to which participants’ thoughts focused on
symptoms of distress, an integral part of the rumination definition (e.g., Nolen-Hoeksema et
al., 2008). Table 1 presents all questions included in the SRQ. Internal consistency was a = .
70.

Response Styles Questionnaire (Nolen-Hoeksema & Morrow, 1991)—The 22-
item ruminative responses scale (RRS) of the Response Styles Questionnaire (Nolen-
Hoeksema & Morrow, 1991) was used to assess trait rumination. Participants were asked to
indicate what they generally do when they feel down, sad, or depressed on a 4-point Likert
scale ranging from 1 (Almost Never) to 4 (Almost Always).

Center for Epidemiological Studies-Depression Scale (CESD; Radloff, 1977)—
The CESD was used to assess depressive symptoms within the past two months. Participants
used a 4-point Likert scale that ranged from 0 (Rarely) to 3 (Most of the time) to indicate
how often they experienced 20 symptoms related to depression.

Participants met individually with an experimenter who oriented them to the ECT and read
the instructions aloud. Following the practice trials, the experimenter left the room. When
participants completed the ECT, they met a second experimenter, who wore a white
laboratory coat, maintained a neutral expression, and provided terse responses if asked any
questions. Experimenter 2 brought participants to a new laboratory room located within the
same building. Experimenter 2 then turned on the first nature video and left the room.

At the end of the nature video, Experimenter 2 returned and informed participants that they
were to complete several tests designed to assess different aspects of their intelligence.
Participants then completed the speech and arithmetic tasks while being videotaped. The
video camera was turned off following the arithmetic task, and participants were seated at
the computer in order to complete the anagram task.

During the recovery period, Experimenter 2 left the room and participants watched a second
calming nature video. Lastly, participants were asked to complete several questionnaires,
first the SRQ, followed by the RRS and the CESD. Before leaving, participants were
debriefed and given course credit.

J Exp Psychopathol. Author manuscript; available in PMC 2014 November 25.
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Manipulation Check

As a check of the effectiveness of the stressor, we examined participants’ anxiety ratings
from Baselinel through Recoveryl (Baselinel, Baseline2, Stress, Recoveryl). The repeated-
measures analysis of variance (ANOVA) demonstrated a significant main effect of time,
F(3, 237) = 21.75, p< .001, 77 = .22. Follow-up paired-samples t-tests demonstrated a
significant decrease from Baselinel (M = 1.18, SD = 1.47) to Baseline2 (M = 0.64, SD =
1.31), t(79) = 5.19, p < .01, followed by a significant increase from Baseline2 to Stress (M =
2.20, D = 2.20), t(81) = 6.93, p < .01, suggesting the stressor effectively induced anxiety.
Participants’ anxiety ratings then significantly decreased from Stress to Recoveryl (M =
1.74, SD = 2.18), t(81) = 2.14, p < .05, suggesting recovery after stressor offset.2

State Rumination and Sadness

Next we investigated whether state rumination was associated with less recovery in sadness
ratings. A paired-sample t-test indicated a significant increase in sadness from Baseline2 to
Stress in response to the psychosocial stressor, t(79) = 2.72, p < .01. Given that variability
between initial scores can be problematic in repeated measures analyses, residualized scores
were calculated. This approach is increasingly preferred in repeated-measures analyses to
statistically control for variability in earlier scores (e.g., baseline scores when examining
reactivity; e.g., Segal et al., 2006) given that the variability among residuals is considered
independent from the earlier score (Cohen, Cohen, West, & Aiken, 1983). Residualized
scores were first calculated for stress reactivity. Using a linear regression, sad scores at
Baseline2 were used to predict sad scores at Stress, and the standardized residual (Zres-
Reactivity) was derived. Similarly, when focused on the recovery period, linear regressions
were used to predict sad scores during Recoveryl to Recovery4 by sad scores at Stress.
Standardized residuals (Zres-Recoveryl, Zres-Recovery2, Zres-Recovery3, and Zres-
Recovery4) were saved from each regression. The following analyses were therefore
conducted using the residualized scores.

To determine whether participants’ initial increase in sadness was associated with their state
rumination, we ran a simple linear regression predicting Zres-Reactivity from SRQ. CESD
and RRS scores were also included in the model to control for depressive symptoms and
trait rumination. This model did not predict a significant portion of variance in reactivity
scores (see Table 2). To test our hypothesis that state rumination would affect participants’
subsequent recovery from stress, we ran linear regressions with SRQ predicting Zres-
Recoveryl through Zres-Recovery4. CESD and RRS scores were also included in the model
to control for depressive symptoms and trait rumination. Each regression model predicted a
significant portion of variance in the recovery scores (see Table 2). SRQ scores, but not
CESD or RRS scores, predicted a significant portion of variance in sadness recovery in all
regressions. More specifically, at all time points, higher SRQ scores were associated with
less recovery in sad mood.

2Two participants did not provide the first anxiety rating, and one participant did not provide any anxiety ratings.
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State Rumination and Attentional Biases

Data preparation—To test our hypothesis that the relation between rumination and
attentional biases would differ based on participants’ depressive symptoms, the CESD was
used to divide participants into low versus high dysphoria groups using a median split. The
median of the CESD in this sample was 13 (M = 14.10, SD = 6.99), which is similar to
median splits used in other studies (e.g., Joormann, 2004). This yielded 39 participants in the
low dysphoria group and 44 in the high dysphoria group. CESD scores in the low dysphoria
group ranged from 3 to 12 (M = 8.51, SD = 2.36); CESD scores in the high dysphoria group
ranged from 13 to 40 (M = 19.05, SD = 5.92). Demographic characteristics of the low and
high dysphoria groups are presented in Table 3. Age did not significantly differ between
groups, t(77) < 1, p>.05. The groups did not significantly differ in gender composition,
74(1) = 2.68, p > .05, or proportion Caucasian, 2(1) < 1, p > .05. Although the groups did
not significantly differ in their scores on the SRQ, t(81) = 1.34, p > .05, the low dysphoria
group had significantly lower scores on the RRS than the high dysphoria group, t(81) = 4.45,
p < .001.

Next, two attentional bias scores were calculated: attentional engagement and attentional
disengagement. When calculating attentional bias scores, only response latencies from
correct responses were examined, and RTs < 200 ms and RTs > 750 ms were considered
outliers. This is in line with analytic approaches typically used with the ECT (e.g., Koster et
al., 2005). Reaction times are presented in Table 4. Separate indices were calculated for
attentional engagement and disengagement using the following formulas (cf. Koster et al.,
2005):

attentional engagement=RT valid /neutral cue—RT valid/emotional cue
difficulty in attentional disengagement=RT invalid/emotional cue—RT invalid /neutral cue

Data analysis—To examine the relation between rumination and attentional biases in the
high and low dysphoria groups, bivariate correlations were calculated between state
rumination and attentional bias scores, controlling for trait rumination. These correlations
are presented in Table 5. There were no significant correlations between state rumination
and attentional scores in the low dysphoria group, all ps > .05. In the high dysphoria group,
there were no significant correlations between state rumination and attentional engagement;
however, there was a significant positive correlation between state rumination and difficulty
disengaging from angry and sad expressions, ps < .05. There was also a positive correlation
between state rumination and difficulty disengaging from happy expressions at the trend
level, p = .06. Thus, within the high dysphoria group, even after controlling for RRS scores,
individuals who had more difficulty disengaging from emotional expressions — particularly
negative expressions — reported greater rumination in response to the stressor3. To
understand the amount of state rumination that was explained by trait rumination and
difficulty disengaging from negative expressions in the high dysphoria group, a hierarchical
linear regression was run. RRS scores were entered in Step 1 and difficulty disengaging

3Regressions examining whether dysphoric group moderated the association between attentional bias and SRQ scores were not

significant, A

<3.00, ps > .05.
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attention from negative expressions was entered in Step 2 predicting SRQ. RRS scores did
not explain a significant proportion of variance in SRQ scores, F(1, 42) = 1.42, p > .05.
However, difficulty disengaging from negative expressions explained 13% of the variance in
SRQ scores, Fehange(1, 41) = 6.24, p <.02. In total, the model predicted 16% of the variance
in SRQ scores, F(2, 41) = 3. 92, p< .05.
Discussion

Despite substantial research on rumination, few studies assess individual differences in the
extent to which people are ruminating in response to an acute stressor (i.e., state
rumination). Thus, the current study had two primary goals. We first investigated whether
state rumination was uniquely related to prolonged sadness in response to an acute
psychosocial stressor, controlling for trait rumination. Next, we examined cognitive
processes that might underlie elevated state rumination in dysphoria. Given previous work
on attention biases in depression (e.g., Joormann & Gotlib, 2006), we were particularly
interested in focusing on attentional disengagement. Our results demonstrated the
importance of state rumination by showing that state rumination was associated with less
recovery from stress even after controlling for individual differences in depressive
symptoms and trait rumination. In addition, state rumination in the high dysphoria group
was correlated with difficulty disengaging attention from negative stimuli. In fact, in the
high dysphoria group, difficulty disengaging attention from negative stimuli predicted 13%
of the variance in state rumination.

Past research on rumination and recovery from stress has focused on people’s general
tendency to ruminate when distressed (i.e., trait rumination), which is often used as a marker
of the amount they are actually ruminating in response to a stressor. Although studies
suggest that trait rumination prolongs people’s response to stress (e.g., Nolen-Hoeksema &
Morrow, 1991), evidence from the current study suggests that we can improve upon our
understanding of psychological recovery from a specific stressor by assessing state
rumination. When trait rumination, state rumination, and depressive symptoms were all
entered in the model, only state rumination explained a significant proportion of variance in
the high dysphoria group’s recovery from stress. Previous studies also have documented the
importance of assessing state rumination. For example, studies have found that state
rumination predicted variance in people’s daily ratings of negative affect independent of
trait rumination scores (e.g., Moberly & Watkins, 2008). Additionally, state rumination
influenced the association between trait rumination and physiological recovery from stress
(Key, Campbell, Bacon, & Gerin, 2008; Zoccola, Quas, & Yim, 2010) as well as the relation
between trait rumination and anger following provocation (e.g., Denson, Pedersen, Friese,
Hahm, & Roberts, 2011). Thus, growing evidence suggests that it is important to assess the
amount that people are currently ruminating in response to stress when examining the
relation between rumination and stress recovery.

The current study also examined possible mechanisms that may underlie state rumination.
Results indicated that state rumination was not associated with individual differences in trait
rumination. The lack of association between state and trait rumination further emphasizes
the importance of assessing state rumination as there is not necessarily a direct
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correspondence between an individual’s tendency to ruminate and the amount they are
ruminating in response to a specific stressor. Similar findings have been demonstrated by
Puterman and colleagues (Puterman, Delongis, & Pomaki, 2010). They examined the
association between state and trait rumination and found the relation between trait and state
rumination was attenuated in people with higher social support. Results suggest that there
are mechanisms other than trait rumination that affect the amount someone is ruminating at
any given moment.

In the current study, more difficulty disengaging from sad and angry expressions was
significantly associated with higher state rumination in the high dysphoria group. It is
important to acknowledge, however, that dysphoric group did not significantly moderate the
association between attentional bias scores and state rumination. These results, therefore,
must be interpreted with caution and additional research is needed with a larger sample size
to ensure sufficient power to detect higher order interactions. With this limitation in mind,
the current study offers tentative evidence that the association between cognitive biases and
rumination might hold true specifically within a dysphoric or depressed population. This
possibility is in line with suggestions that dysphoric individuals who have difficulty
disengaging attention from emotional material might also have difficulty disengaging their
thoughts from a recent stressor, resulting in higher state rumination (e.g., Joormann &
D’Avanzato, 2010; Koster et al., 2011). As expected, the association between state
rumination and attentional biases was found in the high dysphoria and not the low dysphoria
group. Other studies have also found that associations between cognitive biases and
rumination were specific to the dysphoric or depressed group (e.g., Donaldson et al., 2007;
Joormann & Gotlib, 2010; Phillipot & Brutoux, 2008). One reason that we might have found
significant correlations in only the high dysphoria group is that the maladaptive effects of
rumination require a combination of depressed mood and ruminative thought (e.g.,
Smallwood et al., 2003). In the current study, participants completed the exogenous cuing
task (ECT) prior to the stress induction. Thus, whereas the high dysphoria group was in a
negative mood state during both the ECT and stress recovery period, the low dysphoria
group was in a neutral mood state during the ECT. In line with this possibility, Phillipot and
Brutoux randomly assigned dysphoric and nondysphoric students to ruminate or distract and
measured the subsequent impact on executive functioning. Importantly, no mood induction
was used. Results indicated that the rumination induction decreased inhibition capabilities in
only the dysphoric group, the group that had a combination of both rumination and sad
mood.

It also is interesting to note that state rumination was associated with difficulty disengaging
from not only negative emotions but also positive emotions at the trend level. Past research
has reported similar across-valence effects in the association between cognitive processes
and rumination — albeit trait rumination — within a dysphoric sample (e.g., De Lissnyder et
al., 2012). Moreover, other studies have shown that trait rumination is linked with difficulty
inhibiting neutral or non-emotional material (e.g., De Lissnyder, Derakshan, De Raedt, &
Koster, 2011). It is therefore possible that the association between rumination and cognitive
control deficits may not be specific to negative material but instead may be found across the
board. In line with this possibility, the response styles theory emphasizes that although
ruminative thought in depression and dysphoria is frequently negative in content, rumination
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is defined as a cognitive style involving repetitive and passive thought rather than the
valence of one’s thought (e.g., Nolen-Hoeksema et al., 2008). It is therefore possible that
when positive information enters working memory, such as during the ECT, ruminative
thought processes make it difficult to disengage from positive stimuli as well. Future
research is needed to replicate these unexpected and only marginally significant findings. In
doing so, studies might consider using paradigms that measure attentional processes by
means other than reaction times, such as eye tracking.

Several limitations in the current study should be noted. First, this study examined the
correlation between rumination and attentional disengagement, and as such we are unable to
draw conclusions about the causal relation between them. Although this study provides an
important first step in understanding the relation between these two variables, additional
research is needed that manipulates attentional disengagement to draw firm conclusions
about causation. Second, it is important to acknowledge that the SRQ has not yet been
psychometrically evaluated. Further research is needed that examines its psychometric
properties. Furthermore, one should note that some items on the SRQ might be confounded
with participants’ self-reported sadness ratings (see similar concerns regarding the RRS and
depressive symptoms; Conway, Csank, Holm, & Blake, 2000; Segerstrom, Tsao, Alden and
Craske, 2000). Researchers must, therefore, continue to work toward developing a measure
of depressive rumination that does not overlap with items assessing depressive mood state.
In addition, this study focused on a nonclinical sample. A replication with a clinical sample
is warranted. Future research might also consider including biological markers of stress such
as cortisol, heart rate, or respiratory sinus arrhythmia.

Despite these limitations, the current study has important implications. For one, future
research should not rely solely on measures of trait rumination but should also assess the
amount individuals are ruminating in response to a specific stressor. Assessing state
rumination has the potential to improve our understanding of psychological recovery from
stress. In addition, results suggest that there are variables other than the general tendency to
ruminate that influences rumination in response to a specific stressor. This possibility
suggests that there could be mechanisms that we can target for intervention. Indeed,
attention training studies have demonstrated the ability to train participants to attend away
from negative or toward positive material, which has been found to improve people’s
response to stressful events (e.g., Baert, De Raedt, Schacht, & Koster, 2010; Dandeneau,
Baldwin, Baccus, Sakellaropoulo, & Pruessner, 2007; Wells & Beevers, 2010). Future
research might examine whether such attention training also serves to reduce state
rumination, especially among individuals with heightened risk for depression.
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Figure 1.
Stimulus presentation on valid and invalid trials
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Table 1

State Rumination Questionnaire

Questions

To what extent did you think about your performance on the intelligence tasks in the time since you completed them?

Were your thoughts about your performance Negative, Neutral, or Positive?

To what extent did you criticize yourself about your performance?

How much did you think about other past performance on school related or intelligence tasks?

Were your thoughts about past performances Negative, Neutral, or Positive?

To what extent did you think about the anxiety you felt during the interaction?

To what extent did you avoid thinking about your performance on the intelligence tasks in the time since you completed them?
How much did you think about how sad or upset you felt?

To what extent did you reply parts of what happened in your mind?

Were these replayed thoughts Negative, Neutral, or Positive?
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Table 3
Participant Characteristics

Variable Low Dysphoria (n=39) High Dysphoria (n = 44)
Age (D) 19.49 (2.63) 19.48 (3.42)

Sex (female:male) 15:20 27:17

% Caucasian 51.28 43.18

SRQ (D) 16.51 (5.44) 18.09 (5.29)

RRS (SD) 31.82 (11.33) 4375 (13.11)

Note. SRQ = State Rumination Questionnaire; RRS = Ruminative Responses Scale of the Response Style Questionnaire
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Table 4

Exogenous Cuing Task Reaction Times

Variable Low Dysphoria(n=39) High Dysphoria(n = 44)

Valid
Angry 503.14 (41.17) 560.88 (51.64)
Happy 590.70 (36.88) 576.49 (49.81)
Sad 586.93 (41.80) 575.17 (56.48)
Neutral 593.25 (35.66) 572.26 (53.31)
Invalid
Angry 592.79 (37.04) 579.67 (46.26)
Happy 505.25 (39.08) 586.64 (48.00)
Sad 594.72 (45.33) 577.42 (51.36)
Neutral 599.71 (36.13) 577.47 (50.04)

Positive attentional engagement scores indicate that participants were faster to attend to the emotional versus neutral expressions. Positive scores
on difficulties in attentional disengagement indicate that participants were slower to disengage from emotional versus neutral expressions.
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