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Abstract Investigating differences in the ways that peo-
ple react to mood-evoking stimuli and regulate subsequent
emotions may help to elucidate important mechanisms
underlying depressed or hypomanic mood states. Euthymic
young adults with bipolar disorder (n = 23) or depression
(n = 21) were recruited for a study of emotion and mood.
Two mood inductions assessed for differences in mood
reactivity. Participants completed measures of current
symptoms and emotion regulation strategies. Maladaptive
(B =042, p = .021) and adaptive (B = —0.26, p = .011)
emotion regulation strategies were significantly associated
with depressive symptoms. Bipolar diagnosis (B = 5.51,
p = .035), and threat mood reactivity (B = —0.26,
p = .015) were associated with hypomanic symptoms.
Interaction terms for mood reactivity and emotion regula-
tion were not significant in either model, although net
regression indicated significant differences in two trends.
Depressed moods, associated with MDD or BD, may be
initiated and maintained primarily due to poor choice of
emotion regulation strategies. Elevated mood states are
more specific to bipolar disorder, and may be triggered by
mood reactivity, rather than regulation.
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Introduction

The current version of the Diagnostic and Statistical
Manual (DSM-5) split the mood disorders into two separate
chapters, reflecting the possibility that they have different
underlying mechanisms (American Psychiatric Association
2013). Extreme emotional lability is a prominent feature of
bipolar disorder (BD; Green et al. 2007; Townsend 2012)
that tends to cause chronic impairment, not just during
mood episodes (Kriiger et al. 2003). The emotion-related
deficits in BD encompass multiple processes, from
detecting and interpreting emotion, to generating and reg-
ulating a response (Phillips et al. 2003a). Consequently,
deficits in the emotion processing and regulatory systems
perturb individuals’ ability to make and maintain rela-
tionships, to advance professionally, and to achieve a high
quality of life. Major depressive disorder, on the other
hand, is not usually associated with the extreme emotional
lability and dysregulation seen in BD. However, research
does suggest that emotion processing deficits influence the
onset and maintenance of depressive episodes (Fales et al.
2008; Leppanen 2006).

The Research Domain Criteria (RDoC) initiative (Insel
et al. 2010) aims to build a better understanding of psy-
chopathology by identifying domains of functioning, defi-
cits in which underlie mental illness. RDoC is beginning to
shift research from a diagnostically-bound to a transdiag-
nostic endeavor. This approach may help to identify pro-
cesses implicated in multiple disorders, like emotion
perception and regulation of emotion response, and build a
systems-focused, rather than symptom-focused, approach
to conceptualizing mental illness. In addition to elucidating
mechanisms underlying various psychological problems,
the RDoC initiative also aims to identify mutable inter-
vention treatment targets. Consistent with the RDoC
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perspective, the goal of the present study is to study the
processes of emotion response and regulation transdiag-
nostically, in order to determine which deficits of emotion
processing observed in people with BD are specific to
[hypolmanic mood states and which are shared with
depressed mood or mood pathology more broadly.

Emotion Response
Face Emotion Processing

Studies of emotion in bipolar disorder have tended to focus
on face emotion processing or emotion regulation. Other
people’s faces are one of our most salient emotional cues,
and people with BD tend to perceive others’ emotions
incorrectly (Getz et al. 2003; Hoertnagl et al. 2011; Rocca
et al. 2009; Schenkel et al. 2007; Vederman et al. 2012).
Specifically, people with BD tend to see others’ faces as
more negatively valenced than they are, and to perceive
negative emotion when no emotion is shown (i.e., neutral
expression) (Murphy et al. 1999; Phillips et al. 2003b).
People with unipolar depression show similar deficits in
face emotion perception (i.e., negative bias; Kohler et al.
2011), and an attentional bias toward negative expressions
(Joormann and Gotlib 2007; Ridout et al. 2003). In fact,
both people with MDD and with BD tend to exhibit mood a
congruent attentional bias (Donaldson et al. 2007; Erickson
et al. 2005; Murphy et al. 1999), which can serve to per-
petuate unhealthy mood states.

Neuroimaging research in people with mood disorders
finds that differences in face emotion processing observed
correspond with elevated amygdalar activation (Blumberg
et al. 2005; Chang et al. 2005; Eippert et al. 2007; Hariri
et al. 2002; Leppanen 2006). This overactivation is often
paired with decreased activity of the medial and lateral
prefrontal cortex—areas implicated in the successful reg-
ulation of emotion responses (Ochsner et al. 2002; Phillips
et al. 2008). The data suggest an exaggerated emotional
response coupled with an inadequate regulatory response,
which can lead to mood episodes (Yap et al. 2007).

Mood Induction

Though the majority of research on emotion processing has
used face emotions as the primary stimuli, other methods
of eliciting emotional responses also provide important
information about the mechanisms related to emotion
response and regulation. For example, studies investigating
how positive mood reactivity relates to mania have
demonstrated that positive mood induction tends to be
more effective in people with bipolar disorder than in
controls; the mood induced is rated more strongly, and lasts
longer (Gruber 2011; Gruber et al. 2008; Johnson et al.

2007; Roiser et al. 2009). Additionally, positive mood
induction in euthymic people with bipolar disorder tends to
increase impulsivity and poor judgment (Roiser et al.
2009). These results, considered in the context of evidence
from neuroimaging studies, suggest that the combination of
highly active limbic system with limited regulatory capa-
bility may explain the greater intensity and duration of
emotional responses in persons with a history of MDD or
BD (Green et al. 2007; Morris et al. 2009; Phillips et al.
2003b).

Among people with a history of depression, a mild
induced sad mood is associated with cognitive patterns
(e.g., negative thoughts, dysfunctional beliefs) typical of
people during an episode of depression (Gemar et al.
2001). Importantly, these mild depressed moods result in a
thinking style that predicts future depressive episodes.
Greater sensitivity to [negative] emotional stimuli adds to
more frequent negative moods and is a risk factor for
subsequent mood episodes (Segal et al. 1999). Although
people with current or past depression do not report
experiencing more intense emotions related to mood
induction (LeMoult et al. 2009), the emotional and cogni-
tive impact of the mood change is exaggerated. The little
literature on negative mood induction in people with BD
suggests that people with BD respond in a similar fashion
to those with MDD (Wright et al. 2005). Because people
with BD tend to spend three times as many days depressed
than manic (Kupka et al. 2007), more research into nega-
tive mood reactivity among people with BD is warranted.
Together, the results of studies using mood induction
paradigms suggest that whether or not a person is currently
in a mood episode, those with BD or MDD tend to have
stronger reaction to emotional stimuli, which can result in
consequences, including new mood episodes.

Behavioral Inhibition and Behavioral Approach

The strong emotional responses associated with mood
disorders may be related to sensitivities of the behavioral
inhibition (BIS) and behavioral approach (BAS) systems.
Both systems are often dysregulated in people with mood
disorders. Specifically, a sensitive BAS may lead to
impulsivity and approach behaviors, whereas a sensitive
BIS may lead to inappropriate reactions in the face of
threat or stress (Alloy et al. 2008; Johnson et al. 2003;
Meyer et al. 2001). Depression has been conceptualized as
overly sensitive BIS, coupled with less sensitive BAS,
which results in high levels of inhibition and low reward
responsiveness (Kasch et al. 2002; Youngstrom and Izard
2008). Mania, on the other hand, may result from overac-
tive BAS and low BIS sensitivity, leading to excessive
pursuit of reward without a natural “braking” system to
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inhibit impulsive behaviors (Barkley 1997; Johnson et al.
2003; Wright et al. 2005; Youngstrom and Izard 2008)

Emotion Regulation
Regulatory Strategies

In addition to greater sensitivity to emotional stimuli,
people with mood disorders tend to struggle more than the
average person to successfully regulate their emotions. So,
in addition to being more prone to negative emotion (in
particular) and to experience these emotions more inten-
sely, people with mood disorders are less well-equipped to
manage their emotions. Specifically, people with mood
disorders (MDD or BD) consistently show mastery of
fewer emotion regulation strategies, and a tendency to have
poorly regulated emotions (Aldao et al. 2010; Angst et al.
2003; Dickstein et al. 2009; Green et al. 2007; Gruber et al.
2011a, 2012, 2013). Dysfunctional emotion regulation is
thought to develop as a result of many of the same factors
that contribute to mood disorder, including both heritable,
internal traits and external risk factors (Angst et al. 2003;
Calkins 1994; Phillips et al. 2008; Silk et al. 2000).

People with BD tend to employ more emotion regulation
strategies and report exerting more effort to regulate
emotions than healthy controls, but are less successful at
managing their reactions (Gruber et al. 2012), suggesting
that people with BD may select inappropriate emotion
regulation strategies and be less skilled at implemented the
strategies that they employ (Gruber et al. 2012). Related,
other studies have indicated that people with mood disor-
ders tend to select maladaptive emotion regulation strate-
gies, including self-blame, rumination, catastrophizing and
other-blame (Garnefski and Kraaij 2006; Green et al. 2011)
that may perpetuate an unhealthy mood, rather than ame-
liorating it. Additionally, they may be less likely to select
emotion regulation strategies, such as positive reappraisal
or positive refocusing, that are negatively correlated with
depressive symptoms (Garnefski and Kraaij 2006). Mal-
adaptive emotion regulation strategies may also be asso-
ciated with elevated mood (Gruber et al. 2011a): in a study
of people with BD I, rumination was associated with higher
scores on measures of both depressive and hypomanic
symptoms (Green et al. 2011).

Data from fMRI studies also indicate that people with
MDD or BD exhibit abnormal brain activity during emo-
tional states; specifically, functional and structural abnor-
malities of the amygdala and reduced activation of areas in
the prefrontal cortex related to regulation of emotional
response (Altshuler et al. 1998; Davidson et al. 2002;
Phillips et al. 2008; Strakowski et al. 2005; Townsend
2012). This is similar to the pattern of activity (described
above) observed during face emotion processing tasks;
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importantly, in MDD this effect is stronger among people
with more severe symptomatology (Davidson et al. 2002).
Among people taking antidepressant medication, an initial
regulatory response is observed; but its duration is short,
suggesting that the emotion can be regulated, but only for a
short time (Erk et al. 2010). Interestingly, studies using
self-report or psychophysiological methods to measure
emotion reactivity in people with depression tend to indi-
cate less reactivity (relative to healthy controls) (Bylsma
et al. 2008), in contrast to neuroimaging studies This
suggests that there may be a disconnect between an indi-
vidual’s neural and behavioral responses to emotion.

A Dbiological predisposition to interpreting neutral
stimuli as emotionally-charged and to reacting strongly to
observed emotional stimuli is a strong foundation for a
mood disorder. Emotion regulation should moderate an
instinctual overreaction to an emotional stimulus, but if one
has poor emotion regulation skills or tends to choose
maladaptive regulation tactics, the reaction could result in
extreme mood states. It is not hard to see how the char-
acteristics described above—mood congruent interpreta-
tions of emotion, a tendency to seek out emotional content,
strong emotional reactions, and an inability to temper
emotion—could create a cascade to initiate disordered
mood.

Present Study

The objective of the present study was to explore how
people with BD or MDD respond to emotional stimuli and
to determine whether their preferred method of emotion
regulation moderates the relation between their emotional
reactivity and self-reported mood symptoms. The RDoC
initiative emphasizes the importance of better understand-
ing the mechanisms underlying psychopathology. In the
present study, we aim to examine differences in both
negative (threat) and positive (reward responsiveness)
valence systems in people with mood disorders. Investi-
gating individual differences in reactions to mood-evoking
stimuli and subsequent emotion regulation may help to
chart important mechanisms underlying depressed or
hypomanic mood states. We hypothesized that people with
BD would react more strongly to the positive (triumph)
mood induction than people with MDD, due to greater
reward sensitivity, and that, in both groups, stronger
responses to the mood inductions would be associated with
more mood symptomatology of the same pole (i.e., a strong
response to the threat mood induction would be associated
with more depressive symptomatology). We also expected
that, in both samples, the use of maladaptive emotion
regulation strategies would be associated with higher
scores on symptom measures. Related, we anticipated that
adaptive emotion regulation strategies would be associated
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with lower scores on the symptom measures. Finally, we
expected emotion regulation strategies to moderate the
relations between mood induction response and symptom
measure scores, such that maladaptive emotion regulation
would exacerbate the relation between mood induction
response and symptoms and adaptive emotion regulation
would minimize the relation between mood response and
symptoms.

Method
Participants

Young adults were recruited through the university psy-
chiatry department for a study of emotion sensitivity and
mood (N = 44; average age 28; 61 % female; 86 % Cau-
casian, 11 % Black, 2 % Other; 5 % Latino). Clinical
diagnoses were confirmed using the Mini International
Neuropsychiatric Interview (M.I.N.L; Sheehan et al. 1997).

Twenty-one participants met criteria for major depres-
sion, 11 met criteria for bipolar I, five met criteria for bipolar
I, and seven met criteria for bipolar NOS. At the time of the
study appointment, three of the participants in the bipolar
group reported experiencing depressed mood, and none of
the participants from the depressed group had depressed
mood (as assessed by M.I.N.I.). None of participants repor-
ted current hypomanic symptoms (as assessed by M.I.N.L.).
No one met full criteria for a current mood episode.

The bipolar and depressed groups were equivalent in
gender (X*(1) = 3.73, p = .06), and racial composition
(X*(1) = 2.72, p = .26). The depressed group was older
than the bipolar group (#(42) = 2.76, p = .009). The
number of people in each group who reported taking psy-
chotropic medication was equivalent (X*(1) = 0.22,
p = .64), similarly, there was no statistical difference in
the number of people who reported being currently in
psychotherapy (X*(1) = 0.19, p = .67). BDI scores were
also equivalent in the two groups (#(42) = —0.33,
p = .74), HCL-32 scores were significantly higher in the
bipolar group, #(42) = —2.48, p = .02 (See Table 1).

Measures

The Mini International Neuropsychiatric Interview
(M.I.N.L)

The M.IN.L. is a structured diagnostic interview that
assesses for multiple psychiatric disorders, including
depression and mania, according to DSM-IV criteria. The
M.LN.I. assesses both current and past episodes of psy-
chopathology and has good validity compared with other,
more lengthy diagnostic interviews (Lecrubier et al. 1997,
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Table 1 Clinical and demographic information

Bipolar Depressed
N 23 21

Percent
Female 48 76
Latino 5 5
White 83 90
Black 17 5
Psychotropic medication 61 76
Current psychotherapy 35 57
Mean (SD)

Age* 26.04 (5.46) 31.62 (7.83)
Depressive symptoms (BDI) 9.65 (8.59) 8.86 (7.32)
Hypomanic symptoms (HCL-32)* 20.04 (6.05) 15.19 (6.93)
Adaptive emotion regulation (CERQ) 47.62 (14.44) 46.90 (13.83)
Maladaptive emotion regulation 52.52 (9.23) 48.62 (7.19)

(CERQ)
Triumph mood change 15.79 (19.95)

12.29 (22.90)

13.50 (27.54)

Threat mood change 10.45 (18.33)

* Significantly different across groups, p < .05

Sheehan et al. 1997). Additionally, the M.LN.I. can be
accurately administered by lay interviewers (Black et al.
2004). In the present study, the M.I.N.I. was administered
by undergraduate and BA-level research assistants, all of
whom were trained to administer the interview through
roleplay. The first author also observed interviews con-
ducted by each research assistant until s/he was reliable on
diagnoses of depression and bipolar disorder.

Beck Depression Inventory (BDI-I)

The BDI-I (Beck et al. 1961; Beck 1978) has a long history
of use to assess symptoms of depression both in research
studies and clinical practice (Beck et al. 1988). The BDI-I
has good internal consistency; one meta-analysis reported
an average alpha for psychiatric populations of 0.86 (Beck
et al. 1988). In the present sample, the reliability was
similarly good, Cronbach’s o = 0.89.

Hypomanic Checklist (HCL-32)

The HCL-32 is a self-report designed to identify symptoms
of hypomania. It has a yes/no answer format and has been
validated in diverse, international samples (Angst et al.
2005). In one study of three different patient populations, it
had good reliability, Cronbach’s o of 0.82. In our samples,
the reliability was comparable, Cronbach’s o = 0.88.
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Cognitive Emotion Regulation Questionnaire (CERQ)

The CERQ is a reliable and valid method by which to
measure individual differences in emotion regulation
strategies (Jermann et al. 2006). The CERQ includes nine
scales—self-blame, other-blame, acceptance, refocus on
planning, positive refocusing, rumination, positive reap-
praisal, putting into perspective, and catastrophizing. The
scales with higher scores indicate which cognitive strate-
gies the participant uses most. For the purposes of this
study, scores on the maladaptive scales (Garnefski and
Kraaij 2006) (acceptance, self-blame, rumination, catas-
trophizing, and other-blame) were summed to create an
index score, similarly, the adaptive strategy subscales (re-
focus on planning, positive refocusing, putting into per-
spective, and positive appraisal) were summed. Analyses
used the two resulting index scores—maladaptive emotion
regulation strategy, adaptive emotion regulation strategy.
The Cronbach’s alpha of these two scales in our sample
was .75 and .95 respectively.

Mood Rating Scale

The visual analog mood scale balances ease of use with
sensitivity to individual differences and the impact of a
mood induction (Roiser et al. 2009; Standage et al. 2010).
In the present study, each participant rated their current
mood, (e.g., “How threatened do you feel right now?”
“How triumphant do you feel right now?””) using a visual
measure (a bar that can be completely or not at all filled in)
to indicate how much they felt the specified emotion from
“not at all” to “very” (Huntsinger et al. 2010). Mood was
assessed both before and after each mood induction. Rat-
ings were based on the length (left to right) of the portion
of the bar that is filled in, quantified automatically by the
Qualtrics software. Subtracting the pre-induction mood
score from the post-induction mood score measure mood
change following the induction.

Procedure

All procedures were approved by the IRB. Potential partic-
ipants who were expected to meet inclusion criteria based on
age and clinical diagnosis were identified through a research
database of patients who were treated in the University
Psychiatry Department and were then contacted via mail.
Research assistants followed up with letter recipients to
explain the study and inquire about interest. Those who
expressed interest were scheduled for an in-lab study session.

Participants all had a diagnosis of depression or bipolar
disorder, but they were not necessarily receiving ongoing
care, which may account for the low rates of pharmaco-
logic treatment in this sample, though treatment
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compliance is often poor among people with bipolar dis-
order (Lingam and Scott 2002; Sajatovic et al. 2006).
Additionally, participants were all outpatients and well
enough to participate in a research study.

Following informed consent, each participant was
interviewed by a trained research assistant, using the
M.I.N.L., to determine whether s/he met lifetime criteria for
either major depression or bipolar disorder. Participants
who did not meet DSM-IV-TR criteria for major depres-
sion or bipolar disorder were excluded (n = 5).

Next, participants completed a series of online ques-
tionnaires, including the HCL-32, BDI, and CERQ.
Finally, participants participated in two mood induction
paradigms. In order to account for the potential that the first
mood induction would affect the second, the order of the
mood inductions was counterbalanced across participants,
and each participant completed a series of demographic
questionnaires in between the two inductions as a
distracter.

The induction of a particular mood in participants has
been the basis for many experiments, and there are many
processes that have been used to do so. A meta-analysis
evaluated the effectiveness of different mood induction
techniques and to compare their effect sizes (Westermann
et al. 1996), and found that the most effective mood
induction was achieved with the use of a movie clip,
combined with the instruction for participants to really
notice the intended mood. The average effect size for
studies using this method was >.73 for both positive and
negative moods (Westermann et al. 1996). In keeping with
the results of the meta-analysis, a film-based mood
induction was used in the study. Participants each watched
two film clips (8 min each); one was taken from the movie
Hoosiers, in which an underdog basketball team rallies to
win a championship game, and was intended to induce a
triumphant (positive) response. The other clip taken from
the movie Strangers in which a young woman is threatened
by an intruder, and was intended to induce a threat/fear
(negative) response. A threat response, rather than sad
response, was targeted based on literature suggesting that
threat is more likely than sadness to produce a robust
response from the amygdala, indicating a strong emotional
reaction (Hariri et al. 2002; Killgore and Yurgelun-Todd
2004; Phan et al. 2002). Additionally, because people with
mood disorders are likely to have a sensitive behavioral
inhibition system, threat may be more likely to elicit a
response (Alloy et al. 2008; Kasch et al. 2002; Meyer et al.
1999). The clips were selected by the first author and rated
by an independent panel as the most effective for inducing
the moods of interest out of a sample of clips.

The clips were presented using online media, the order
was randomized in order to reduce the potential for bias.
Just prior to the first mood induction, participants rated
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their mood on a number of dimensions, including Threat
(“How threatened do you feel right now?”’) and Triumph
(“How triumphant do you feel right now?”).

A visual analog mood scale measured mood induction
response. The mood rating (length of VAMS bar) pre-in-
duction was subtracted from the post-induction length to
determine change for each induction. This mood rating was
repeated after each clip.

Analytic Plan

Chi squared and ¢ tests assessed for clinical and demo-
graphic differences between the depressed and the bipolar
group. Correlations quantified relations between the inde-
pendent and dependent variables. Linear regression tested
the hypothesis that the relation between mood induction
response and emotion regulation might help to explain
variance in depression and manic symptoms found in mood
disorders. In the first regression, BDI scores were regressed
on (step one) diagnosis (bipolar Y/N) and age, (step two)
triumph and threat mood induction changes, (step three)
adaptive and maladaptive emotion regulation strategies,
(step four) interaction terms for mean-centered mood
reactivity and emotion regulation strategies (triumph-
adaptive, triumph-maladaptive, threat-adaptive, threat-
maladaptive). The second regression used the same inde-
pendent variables to determine how they related to HCL-32
scores. Finally, net regression tested whether the indepen-
dent variables (mood induction response, emotion regula-
tion strategies, interaction terms) have the same influence
on both BDI score and HCL-32 score (Cohen and Cohen
1983; Cohen et al. 2003).

Results

Baseline mood scores, assessed prior to the mood induc-
tion, were the same across the two groups (triumph
[#(42) = —0.93, p = .36], threat [#(42) = 0.05 p = .96)].
There were no differences between the group of people
with bipolar disorder and those with depression in response
to the mood inductions [triumph (#(42) = —0.29, p = .77)
or threat (#(42) = —0.28 p = .77)].

There were no significant differences in scores on the
subscales of the CERQ across the two groups (ps = .07—
.93). Similarly, there were no differences on the collapsed
adaptive (p = .97) and maladaptive (p = .13) emotion
regulation categories, indicating that people from the two
groups report using emotion regulation strategies with
equal frequency.

Correlational analyses tested the zero order relations
between diagnosis, mood symptoms, mood induction
response, and emotion regulation strategies. Bipolar

diagnosis was correlated with HCL-32 scores (r = .36,
p = .017). Depression diagnosis was also correlated with
HCL-32 scores (r = —.36, p = .016). BDI scores were
correlated with maladaptive (r = .45, p =.002) and
adaptive emotion regulation strategies (r = —.59,
p < .001). Threat and triumphant mood induction respon-
ses were related to each other (r = .74, p < .001). No other
associations were significant.

The full regression model for BDI scores explained
53 % of the variance in depressive symptoms. In the first
step, none of the clinical/demographic variables were sig-
nificant. In the second step, the two mood reactivity vari-
ables were not significant either. In the third step, both
maladaptive (B = 0.30, p = .048) and adaptive emotion
regulation strategies (B = —0.29, p = .003) were signifi-
cant predictors. In the final step, when the interaction terms
for mood reactivity and emotion regulation were added,
maladaptive emotion regulation strategies (B = 0.42,
p = .021) and adaptive (B = —0.26, p = .011) remained
the only significant independent variables (Table 2).

A similar model explained 56 % of the variance in
HCL-32 scores. In step one, bipolar diagnosis was signif-
icant (B = 5.68, p = .03). In step two, BD diagnosis was
still significant, as was triumphant mood induction
response (B = 0.17, p = .014). After the addition of
emotion regulations strategies in step three, BD diagnosis
and triumph mood induction response were still significant,
as was threat mood induction response (B = —0.20,
p = .013) and maladaptive emotion regulation (B = 0.30,
p = .037). In the final model, BD diagnosis (B = 5.51,
p =.035), and threat mood induction response
(B = —0.26, p = .015) were the only significant indepen-
dent variables; triumph mood induction response trended
toward significance with coefficients that were similar in
magnitude to the earlier blocks (B = 0.19, p = .069)
(Table 2).

Net regression measures whether a set of independent
variables has the same impact on two different dependent
variables in the same sample (Cohen et al. 2003). This
method is advantageous because it can test directly whether
the independent variables are equally associated with the
symptoms of mania and the symptoms of depression. The
results of a net regression indicate whether a single IV or
set of IVs has the same relation with both dependent
variables, or if the relations are different. The coefficients
are interpreted to understand the direction of the relation
(i.e., which dependent variable the IV is more strongly
associated with), not as the actual effect of the IV on the
DV (as a coefficient in the ordinary least squares regression
would be interpreted). This method is particularly relevant
to our goal of determining whether emotion regulation and
mood induction response are associated equally with
depression and hypomania. Using this method, we

@ Springer



268

Cogn Ther Res (2016) 40:262-274

Table 2 Regression results predicting depression and hypomania scores using mood induction response, emotion regulation strategies, and the

interaction terms for mood induction response and emotion regulation

Predictors BDI Score depression HCL-32 Score hypomania Significant difference (net regression)®
AR? AR?

Block 1: age and diagnosis (2 df) 12 21% p < .05

Block 2: mood induction response (2 df) .003 15% p <.05

Block 3: emotion regulation (2 df) 35%* 13 n.s.

Block 4: interaction terms (4 df) .06 .07 n.s.

Full model coefficients B B

Age .03 .02 n.s.

Bipolar diagnosis -.31 5.51% p < .05

Triumphant mood induction response 15 .19 n.s.

Threat mood induction response —.05 —.26% p <.05

Maladaptive emotion regulation 42% .19 n.s.

Adaptive emotion regulation —.26% —.10 n.s.

Threat*adaptive —.001 .01 n.s.

Threat*maladaptive —.02 .01 p < .05

Triumphant*adaptive .01 —.01 n.s.

Triumphant*maladaptive .03 —.01 p <.05

* p < .05; ** p < .005 two-tailed

* Net regression tests whether sets of predictors have the same relationship with two different dependent variables. Significant p values indicate
that the independent variable has a different association with BDI scores than with HCL-32 scores. Two interaction terms show significantly
different trends in the net regression, going in opposite directions for BDI versus HCL, even though neither interaction term was significant in its

respective ordinary least squares regression

investigated whether the effects of emotion regulation,
mood induction response and the interaction of the two had
the same influence on both depression and hypomania. The
results (Table 2, last column) indicated that a bipolar
diagnosis is more strongly related to HCL-32 scores than
BDI scores (p = .02), as is the interaction of threat mood
induction response and maladaptive emotion regulation
(p = .013). Threat mood induction response (p = .026)
and the interaction of triumph mood induction response
and maladaptive emotion regulation (p = .023) were more
strongly related to BDI scores than HCL-32 scores. In both
cases, the raw regression coefficients suggest a possible
change in sign, though the effects were too small to be
significant separately. The fully augmented net regression
model suggests that the association between the indepen-
dent variables and BDI scores is significantly different than
the association with HCL-32 scores (£(10,23) = 4.10,
p = .002).

Discussion
The goal of this study was to investigate how emotional
reactivity and emotion regulation, both implicated in mood

disorders, relate to symptoms of depression and hypomania
in people with mood disorders. Previous studies have
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shown that people with mood disorders tend to demonstrate
deficits at every stage of the emotion process, from the
identification of an emotional stimulus, to the intensity of
the resulting response and its regulation (Green et al. 2007;
Leppanen 2006). We hypothesized that people with mood
disorders are likely to interpret environmental stimuli as
emotional more frequently because of their attentional bias
toward mood congruent stimuli (MacLeod et al. 2002),
resulting in a greater number of emotional responses
throughout the day that are poorly regulated due to both
skill deficiencies and fatigue (Erk et al. 2010; Garnefski
and Kraaij 2006; Gruber et al. 2011b, 2012). Combined,
these factors result in a “perfect storm” to ignite and
perpetuate pathological mood states.

The results of our study partially support our hypothe-
ses. Interestingly, it seems that depression may be related
more to the failure to appropriately regulate emotion, and
mania may be more related to the initial reaction to an
emotional stimulus. We found that relying on maladaptive
emotion regulation strategies was the main correlate of
depressive symptoms, even after controlling for diagnosis
and mood induction response. Additionally, we hypothe-
sized that strong mood induction reactivity would be
associated with more intense mood symptomatology; only
three of the people in our study reported current depressed
mood, had we recruited a sample with a greater range of
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current symptomatology, a different pattern of association
may have emerged.

The use of adaptive emotion regulation strategies was
negatively correlated with depressed mood. These results
are consistent with the cognitive model of depression
(Beck 1974), which suggests that when people develop
negative cognitive schemas and seek out information to
confirm their dysfunctional worldview, they are at
increased risk for depression. The use of adaptive emotion
regulation strategies, may combat negative thinking,
whereas maladaptive emotion regulation strategies—ac-
ceptance, self-blame, rumination, catastrophizing, other
blame—are all consistent with the type of negative thought
patterns associated with depression. These include having
negative perceptions about oneself, as exemplified by the
CERQ prompt, “I feel that I am the one who is responsible
for what has happened,” and about one’s situation, “I
continually think how horrible the situation has been,” and
“I cannot change anything about [the situation].” Another
idea often associated with the cognitive model is that of the
“downward spiral,” or the tendency for one negative
thought to set off a cascade of negative thinking that is
difficult to escape and can lead to preservative thoughts,
e.g., “I dwell upon the feelings the situation has evoked in
me.”

Cognitive therapy, which has shown good effectiveness
for combatting depressed mood (Beck 2005), works by
targeting these negative thought patterns with a more
optimistic—and realistic—perspective. Adaptive cognitive
regulation strategies may serve much the same purpose;
cognitive reappraisal is often held up as an exemplary
emotion regulation strategy (Gruber et al. 2014; Ochsner
et al. 2002). On the CERQ), reappraisal is described as, “I
look for the positive sides to the matter.” Failure to use
reappraisal and other emotion regulation strategies that
empower an individual during difficult situations may be
an additional risk factor for depression, independent of the
use of negative emotion regulations strategies. Interest-
ingly, in a study of people with MDD, those who were
treated with cognitive behavioral therapy, versus pharma-
cotherapy, exhibited normal mood reactivity following a
negative mood induction, whereas those treated with
pharmacotherapy responded in a way consistent with MDD
samples, putting them at risk for a new mood episode
(Segal et al. 1999). Some small trials of cognitive therapy
for BD have shown promising results, particularly for
ameliorating some of the depressive symptoms associated
with BD (Ball et al. 2006; Lam et al. 2000, 2003; Scott
2001). Mindfulness-based cognitive therapy, which incor-
porates the mindfulness practice of being aware of dis-
tressing thoughts without engaging with—and potentially
exacerbating—them, also shows promise as an intervention
to help reduce negative cognitive reactivity (Raes et al.

2009) and to improve emotion regulation (Deckersbach
et al. 2012) among people with mood disorders (Lahera
et al. 2014; Piet and Hougaard 2011).

Although bipolar depression has unique characteristics
that can differentiate it from unipolar depression (Baldes-
sarini et al. 2010; Bowden 2001; Mitchell and Malhi 2004),
and bipolar disorder is thought to be more heritable than
MDD (Edvardsen et al. 2008; Sullivan et al. 2000), sug-
gesting a larger biological component, the factors that lead
to recurrent mood episodes may be shared. From an RDoC
perspective, this would support the inclusion of people with
depressed mood, regardless of DSM diagnosis, in future
studies related to the emotional mechanisms of depression.
In this study, we sought to test differences in our sample on
the RDoC domains of negative valence (threat) and posi-
tive valence (triumph). Interestingly, the main finding was
that threat mood induction response—rather than triumph
mood response—was related to hypomania scores. We did
not hypothesize differences related to negative valence, but
this finding is consistent with the literature on inhibition as
it relates to mania. Taking a dimensional approach allows
for the application of knowledge more broadly, and
hopefully, facilitate progress toward better treatments for
depressed mood. For example, though psychosocial treat-
ments have demonstrated effectiveness at reducing
depressive symptoms and maintaining euthymic mood in
people with BD (Colom et al. 1998; Miklowitz 2006), these
therapies often focus on other aspects of the disorder (e.g.,
importance of schedule regularity, medication adherence,
sleep hygiene). Bipolar depression is the more common,
and impairing, mood state associated with BD (Michalak
et al. 2008; Post 2005); applying our knowledge from the
cognitive model to bipolar depression may help to reduce
the duration and intensity of these episodes.

The fact that mood induction response was not associ-
ated with BDI scores is consistent with previous studies;
other researchers have found that depression is not asso-
ciated with a stronger self-reported response to mood
induction (Bylsma et al. 2008; LeMoult et al. 2009).
However, people with—or at risk for—depression do have
a different cognitive and neurological response to a nega-
tive mood induction (Gemar et al. 2001; Segal et al. 1999;
Siegle et al. 2002). The sustained response to negative
emotional stimuli—indicated by prolonged amygdala
activation and negative thought patterns—is likely to
increase the likelihood of a new or exacerbated episode of
depression, even if individuals are unaware of their
response to emotional stimuli.

The results of the HCL-32 model suggest that, as
expected, mood reactivity is related to manic symptoms. It
is interesting that threat mood induction response was
negatively associated with HCL-32 scores. We chose to
focus on threat as the induced negative mood, due in part,
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to its association with BIS sensitivity, and these results are
consistent with the perspective that BD is primarily a dis-
order of dysregulated positive emotionality (Gruber et al.
2008; Johnson et al. 2007), wherein people who have low
inhibition (as measured by threat induction response), may
be more likely to develop manic symptoms because they
lack a natural “breaking system.” It was unexpected that
the relation between threat mood induction response and
hypomanic symptoms was stronger than the relation
between triumph mood induction response and hypomanic
symptoms. It may be that the positive mood induction used
in this study was not a good representation of participants’
positive emotional reactivity in general, and that another,
more relevant induction—perhaps something linked more
closely to reward responsiveness—would be more strongly
related to symptoms.

The fact that maladaptive emotion regulation strategies
were associated with manic symptoms (prior to the inter-
action terms being added to the model) is interesting. This
suggests that these strategies can perpetuate unhealthy
mood states, whether manic or depressed. Although we
tend to think about rumination as it relates to depression,
perseverating on thoughts of one’s special talents or
exciting new ideas could have similar consequences in
terms of exacerbating one’s mood (Eisner et al. 2008;
Feldman et al. 2008; Mansell et al. 2007; Reilly-Harrington
et al. 1999; Stange et al. 2012).

As expected, having a BD diagnosis was strongly
associated with hypomanic symptoms, but the fact that
mood induction response and emotion regulation also
accounted for variance in HCL-32 scores suggests that
there are individual differences in how emotion processes
relate to elevated mood states, independent of diagnosis.
People with BD did not, as a group, demonstrate differ-
ences in mood induction response and emotion regulation,
when compared to those with MDD. Further exploration of
how these variables relate, using a dimensional approach,
may help to build our understanding for the etiology of
both depressive and manic mood states. If it appears that
distinct processes are leading to clinical extremes of posi-
tive versus negative affect, then it could indicate that what
we have considered “bipolar disorder” might better be
conceptualized as a comorbid occurrence of manic and
depressive disorders (Merikangas et al. 2012; Youngstrom
and Van Meter 2013).

Limitations

Overall, there were few differences observed between the
MDD and BD samples. A benefit is that there are fewer
extraneous variables to consider, but the small sample size
would limit power to detect small but potentially mean-
ingful differences. Related, we were unable to test our
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models in each diagnostic group separately or to test the
hypothesis that a three-way interaction between diagnosis,
emotion reactivity, and emotion regulation would influence
mood symptoms.

Another limitation is that most of the participants were
euthymic; previous studies have investigated differences in
emotion reactivity and regulation during manic or depres-
sed mood states. Though that is helpful for better under-
standing emotional processes during a mood episode,
investigating people while they are euthymic is important,
as one of the key implications of the disordered emotional
response system is mood episode recurrence. Additionally,
the lack of a comparison group of people without mood
disorders limits our ability to determine whether the BD of
MDD samples differ from healthy people on the constructs
measured.

A related limitation is the cross-sectional design, which
precludes us from making predictions about the long-term
impact of emotion reactivity and regulation. Though we
have theoretical reasons to hypothesize that mood reac-
tivity and emotion regulation, together, influence the
development of mood symptoms, given our cross-sectional
data, it is possible that mood symptoms were actually
driving differences observed on mood induction reactivity
and emotion regulation. Although the use of a euthymic
sample should minimize the effects of mood, in order to
better test our hypotheses, a longitudinal design would be
necessary. Rather than focusing on current symptoms,
future work could relate emotion reactivity and regulation
to the frequency, duration, and severity of mood episodes,
ideally in a prospective design, to provide a clearer picture
of how these emotional processes impact disorder course.

Although the CERQ is generally a good way to evaluate
how people regulate their emotions, it may not fully cap-
ture how people regulated their emotions during the mood
induction in this study. The instruction to “really notice”
the target mood may have changed how people regulated
their responses. The interaction between one’s typical
emotion regulation strategies with current reactivity may
not generalize to how people react/regulate in their daily
lives. Future research employing in vivo measurement of
mood reactivity and regulation might more accurately
depict how emotion processes relate to the onset and
maintenance of mood episodes (Aldao 2013; Egloff et al.
2006).

Finally, the interaction between mood induction
response and regulation were not significantly related to
either depressive or hypomanic symptoms. We expected
adaptive emotion regulation strategies to compensate for
intense mood induction responses, and maladaptive
strategies to exacerbate the relation between mood induc-
tion response and symptoms. In research, emotional reac-
tivity and regulation are not usually separated—high
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reactivity implies poor regulation—Ilikely because it is
difficult to parse the measurement of these processes.
However, though the constructs of emotion response and
emotion regulation are related, an important goal for the
field is to find ways by which to measure the extent of the
overlap and the independent effects of each construct.
Doing so may provide information about the nature of the
emotion dysfunction evident in people with mood
disorders.

Conclusion

People with mood disorders experience deficits in their
ability to accurately process and appropriately regulate
their emotion. Historically, research on emotion processes
has focused on negative biases and cognitive aspects of
emotion as they relate to MDD, and on positive mood
reactivity and failure to down-regulate positive emotions as
they relate to BD. Present results suggest that MDD and
BD share emotion regulation deficits that contribute to
depressed moods. Studying emotion processes related to
depressed moods from a more dimensional perspective
may help to leverage knowledge in order to help people
who experience depression, regardless of diagnosis. Simi-
larly, though manic symptoms are more specific to BD,
study results suggest that mood response to both threat-
ening and triumphant stimuli is linked with manic symp-
toms, even after controlling for diagnosis. More precise,
objective methods of measurement across the process of
emotion generation and regulation in people experiencing a
spectrum of mood problems may lead to the identification
of treatment targets for future psychosocial interventions.
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