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Bipolar Disorder

2/3 of bipolar patients remain

unemployed a year after a

hospitalization for mania
Harrow
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6th leading cause of

medical disability

World Health Organization

Bipolar Disorder

 25% report a suicide attempt in their lifetime

 > 50% report suicidal ideation in the past year

 World Mental Health Survey

 Merikangas, Jin, He et al., 2011
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 Bipolar disorder is the psychiatric condition with 
the highest rate of  death by suicide
 Ilgen, Bohnert, Ignacio et al., 2010; Nordentoft, 

Mortensen, & Pedersen, 2011

 National cohort study of individuals followed for 
36 years after first psychiatric contact: 

 8% of men and 5% of women diagnosed with bipolar 
disorder died from suicide
▪ Nordentoft et al., 2011 

NCS representative survey of 5,865 participants:
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 Arsenault et al., 2000; Casiano, 2008
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Violent conviction (Dunnedin
sample, N =   1037)

Threatened person with a gun
(NCS-R sample N > 9000)

Adjusted odds ratios for bipolar 
disorder compared to general 

population

Treatment can help reduce 
suicidality and aggression
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1. Neurocognitive findings in bipolar disorder
2. Emotion findings in bipolar disorder
3. Integrative neurocognition and emotion models



10/5/2016

8

Kurtz & Gerraty, 2009

Depression (5 studies) vs. remission (42 studies)Mania (13 studies) vs. remission (42 studies)
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Effect size, d for bipolar – control (p < .0001 for all effects)

Kurtz & Gerraty, 2009
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Arts, Jabben, Krabbendam, van Os, 2008 

# studies

Digit symbol substitution
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García Nieto, & Castellanos.  J Clinical Child & Adolescent Psychology 2011, 40, 266-280. 

Early onset schizophrenia

Pediatric bipolar

Controls set to 0

Gualtieri CT1, Johnson LG., 2006

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gualtieri CT[Author]&cauthor=true&cauthor_uid=17406176
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnson LG[Author]&cauthor=true&cauthor_uid=17406176
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Arts, Jabben, Krabbendam, van Os, 2008 
K = 4-7 per domain, N’s > 212 per domain

Bora et al., 2009
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 Diffuse neurocognitive deficits are tied to 
bipolar disorder

 Deficits are present at a milder level in 
unaffected relatives

30% of patients with remitted bipolar disorder 

show neurocognitive performance in the normative range

Martino et al., 2014
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22 studies of neurocognition and function (N = 1344 BD),

stronger effects were observed for performance-based (r = .32)

and functional milestone (e.g., achievements such as autonomy, marriage, employment, r = .33) 

measures of functioning as compared to clinician- or self-rated measures (r = 0.23 and r = 0.20 respectively). A correlation of .27 was observed between cognitive measures and everyday functioning (95% CI = 0.22

Neurocognitive deficits are apparent in bipolar disorder.

Apparent in unaffected family members.

Prevalent, but not universal.

Appear important to understanding outcomes. 
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Neurocognitive profiles appear qualitatively similar across disorders.

One example 
meta-analysis

response 
inhibition 
across 
disorders

Wright et al. 
(2014), JAP, 
123(2)



10/5/2016

16

Stefanopoulou,Manoharan, Landau,Geddes, Goodwin, 
Frangou (2009). International Review of Psychiatry, 21: 1–21

 Neurocognitive deficits are global and 
transdiagnostic…

 Little understanding of how neurocognition
can explain the symptoms and psychological 
traits related to bipolar disorder

 What is different and unique about bipolar 
disorder?
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When you're high it's tremendous. The ideas and feelings are fast and frequent like 
shooting stars, and you follow them until you find better and brighter ones. 
Shyness goes, the right words and gestures are suddenly there, the power to 
captivate others a felt certainty. There are interests found in uninteresting 
people. Sensuality is pervasive and the desire to seduce and be seduced 
irresistible. Feelings of ease, intensity, power, well-being, financial omnipotence, 
and euphoria pervade one's marrow.

Depression is awful beyond words or sounds or images...it bleeds relationships 
through suspicion, lack of confidence and self-respect, the inability to enjoy life, 
to walk or talk or think normally, the exhaustion, the night terrors, the day 
terrors. There is nothing good to be said for it except that it gives you the 
experience of how it must be to be old, to be old and sick, to be dying; to be slow 
of mind; to be lacking in grace, polish and coordination; to be ugly; to have no 
belief in the possibilities of life, the pleasures of sex, the exquisiteness of music or 
the ability to make yourself and others laugh.

 Kay Jamison, An Unquiet Mind
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 Those with bipolar disorder differ from 
controls on many, many aspects of emotion.

Emotion-related impulsivity
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• Tendency to act rashly during 
states of (mostly negative) 
emotion

Urgency 

• Tendency to respond to positive 
mood states with impulsivity in 
thought and behavior

Positive 
Urgency 

(PUM; Cyders
et al., 2007)

Positive Urgency Sample Items

• When I am very happy, I can’t seem to 
stop myself from doing things that can 
have bad consequences.

• When I am in great mood, I tend to get 
into situations that could cause me 
problems. 

• When I am very happy, I tend to do things 
that may cause problems in my life. 

• I tend to lose control when I am in a great 
mood. 

• When I am really ecstatic, I tend to get 
out of control. 

• Others would say I make bad choices 
when I am extremely happy about 
something. 

Urgency Sample Items

• I have trouble controlling my impulses.
• I have trouble resisting my cravings (for 

food, cigarettes, etc.).
• I often get involved in things I later wish I 

could get out of.
• When I feel bad, I will often do things I 

later regret in order to make myself feel 
better now.

• Sometimes when I feel bad, I can't seem 
to stop what I am doing even though it is 
making me feel worse.

• When I am upset I often act without 
thinking.

• When I feel rejected, I will often say 
things that I later regret. 



10/5/2016

20

NIMH R01 076021eural and cognitive facets of reward sensitivity  (NIMH R01 MH 076021)

Monthly symptom severity

(MHRDS; BRMS) until recovery

Impulsivity measures

Bipolar I Participants (n = 90)

• DSM-IV Diagnosis of Bipolar Disorder I

• Diagnoses verified by SCID

Controls (n = 81)

matched on age, gender,

anxiety, and substance use

community advertising, 
web, community newspapers, 
local support groups, clinics in 
Palo Alto and Miami
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 Barratt Impulsivity Scale- 11
 Positive Urgency Measure
 Urgency Scale
 BAS Fun-Seeking

 All scores standardized 

Muhtadie, Johnson et al., 2013. JAP

All p’s < .001 except 

Fun-Seeking, p < .10

Z
 
s
c
o
r
e
s

Effects persist controlling for 
comorbid impulse control disorders, 
alcohol/substance use disorders
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 Appear more elevated in bipolar disorder 
than other forms of impulsivity are

 Parallel findings in persons at risk for mania 
by virtue of subsyndromal symptoms (HPS)

 Giovanelli, Johnson, Gruber, & Hoerger (2013) 

 Johnson, Carver, Mulé, & Joormann (2013)

 90 persons diagnosed with bipolar I disorder

 Quality of Life –bipolar disorder (Michelak)
 Global Assessment of Functioning
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Global 
Assessment of 

Functioning

Positive 
Urgency

Quality of Life

r = -.34

r = -.44

Victor, Johnson, Gotlib, 2011, Bipolar Disorders

After controlling for Positive Urgency, 

no other form of impulsivity was predictive.

Withstood corrections for symptoms, meds, 

Comorbidity

Recently replicated

Johnson, Carver, & Tharp (2016). Suicide and Life Threatening Behavior
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suicidal ideation
severity # self-harm

attempts suicide attempt

Positive Urgency (n = 133)

Negative Urgency (N = 58)

p < .05
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 58 participants followed until remission

Outcome R with Positive 
Urgency

R2

AQ Verbal aggression .38 .14

AQ Physical aggression .38 .14

AQ Anger .51 .25

AQ Hostility .47 .22

Johnson, Carver, 2016, JAD

AQ = Aggression Questionnaire

 Related to depressive symptom severity
 d’Acremont & Van der Linden, 2007 
 Johnson et al., 2013
 Miller, Flory, Lynam & Leukefeld, 2003
 Pang, Farrahi, Glazier, Sussman & Leventhal, 2014

 Note:
 Manic symptom tendencies remain related to emotion-related impulsivity even after 

controlling for depression severity
 Giovanelli, Johnson, Gruber, & Hoerger (2013) 

 And after controlling for depression and substance-related symptoms
 Johnson, Carver, 2013, Psychology and Psychotherapy
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Emotion-related impulsivity: 
 high in those with remitted bipolar disorder 
 high before onset among those with mild manic 

symptoms
 Not explained by comorbid syndromes
 Relates to key outcomes and concerns in bipolar disorder:

 Functional impairment 

 Low quality of life

 Aggression after remission

 Suicidality

 depression
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 75 undergraduates
 Positive Urgency
 Positive film clip

 Sarah Hughes winning 
Olympic Gold medal

r PUM

PANAS High arousal 
positive 0.05

Heart rate* -0.13

RSA* 0.12

Skin conductance* 0.18
FACS genuine 
positive facial 
behavior -0.07

*Partial r, controlling for baseline

 Mechanisms?

Cyders & Smith, 2008, Psychological Bulletin

Bechara & Van der Linden, 2005 (RI); Bickel et al., 2012 (EF)

Response 
inhibition?
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(reflexive)
punishment
sensitivity

(deliberative) effortful 

control

1

2

Reward and punishment sensitivity

can be too high or too low 

Author, year Sample
Urgency 

measure

Performance-based 

measure

NUM in 

student or 

community 

samples

n

PUM in 

student or 

community 

samples

n

NUM in 

clinical 

samples

n

Bagge et al., 2013 Suicide attempters UPPS Go Stop -- -- 0.31 69

Billieux et al., 2010 Community volunteers

French 

UPPS
Emotional Stop Signal 0.06 95 -- --

Cyders and Coskunpinar, 

2012
Undergraduates UPPS-P

Go Stop Task (50 and 

350 msec trials)
-0.04 77 0.11 77 --

Denny & Siemer, 2010 Undergraduates UPPS-P Emotional Go-No Go 0.18 112 0.16 112 --

Gay et al., 2008 Community volunteers UPPS Go-No Go 0.17 126 -- --

Gunn & Finn, 2015 Undergraduates NUM
Cued Go-No Go false 

alarm rate
.20 86 -- --

Jacob et al., 2010

Women with borderline 

personality disorder and 

controls

UPPS

Stroop (.27), Antisaccade

errors (.14), and Stop 

Signal (.21) (AVG)

0.21 15 -- --

Perales et al., 2009
Women with high and low 

UPPS total scores

Spanish 

UPPS-P

Go-No Go false alarm 

rate 1st 2 blocks
0.16 32 0.17 32 --

Roberts et al., 2011 ADHD and controls UPPS

Cued Go-No Go (-.17), 

Manual Stopping Task (-

.05), Visual Stopping 

Task (.03), Delayed 

Ocular Response Task 

(-.01)

-0.05 28 -- 0.23 30

Rochat et al., , 2013

Patients with traumatic 

brain injury and matched 

controls

UPPS Stop Signal reaction time -0.04 27 -- 0.54 28

Wilbertz et al., 2014 High and low BIS scorers UPPS Stop Signal reaction time 0.28 26 -- --

Total sample size 624 221 127

Weighted Mean effect r 0.12 0.14 0.34

Johnson, Tharp, Sanchez, Carver, & Peckham, in press. Emotion.
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57

UrgencyInattention

Resistance 
to Distractor 
Interference

Resistance 
to Proactive 
Interference

Response 
Inhibition

Shifting

Delay 
Response

Time 
Estimation

Cyders & Coskunpinar, 2011; Johnson et al., 2016; Sharma et al., 2014 

Cognitive control network
Buchholz & Meyer-Lindenberg, 2012

58

Frontoparietal/frontostriatal regions: 
•lateral prefrontal cortex (LPFC), 
•dorsal anterior cingulate cortex (dACC), 
•intraparietal sulcus (IPS)
•Orbitofrontal cortex (OFC)
•Striatum
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 Activated during response inhibition

 Go/no go, stroop, and antisaccade

 Implicated in bipolar disorder in 

 Structural and functional imaging studies

59

 Also activated during successful emotion regulation

 Meta-analysis of  reappraisal (48 studies) and emotion 
distancing (7 studies)

 Recruitment correlates with decreased amygdala 
activation during reappraisal 

103

60



10/5/2016

30

62

Urgency relates to greater recruitment of 

cognitive control network during response 

inhibition (go-no go task)

Greater recruitment of 

Anterior insula

Dorsal striatum

VLPFC

During no go vs. go trials

Specifically to negative pictures

Chester, Lynam, Milich et al., 2016,

Neuroimage
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Emotion-related impulsivity

 Tied to diminished activation of cognitive regions 

during response inhibition 91

 Less recruitment of prefrontal regions during a highly 

reward task as measured by PET and fMRI.106

Recap

 Difficulties recruiting the cognitive control network 

appear related to

 Response inhibition deficits

 Bipolar disorder

 Poor emotion regulation

 High emotion-related impulsivity
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Emotion-
related 

impulsivity

Poor response 
inhibition

Frontoparietal/

frontostriatal
disturbance

Poor 
outcomes in 

bipolar 
disorder

Emotion states

Cyders & Coskunpinar, 2011; Johnson et al., 2016; Sharma et al., 2014 

Summary

 Neurocognition is globally impaired in bipolar disorder

 Neurocognition robustly predicts poor outcomes in bipolar 
disorder

 Bipolar disorder is related to profound disturbance in emotion.

 Many domains of emotion appear disturbed for those with bipolar 
disorder. 

 Emotion-related impulsivity is an important predictor of poor 
outcomes in bipolar disorder.

 Need for integration.
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Our speculations

 Neurocognition and emotion problems are not separate 
in bipolar disorder.

 Both may be tied to problems with the frontostriatal and 
frontoparietal network.

 Function of these regions might be more impaired during 
emotion states, leading to difficulties with emotion 
regulation and ability to inhibit impulsive responses.

 We have just started a study to examine this idea more 
carefully.

Goals toward Integration

 Our future research

 Studies of impulsivity, response inhibition, neurocognition
and frontal circuitry during emotion states in bipolar 
disorder

 Understanding how emotion influences these domains

 At a broader level: 

 Emotion researchers should include measures of 
neurocognition

 Neurocognitive researchers in bipolar disorder should 
include measures of emotion, and of emotion-related 
impulsivity



10/5/2016

34

Thanks

 Charles Carver

 Devon Sandel

 Jordan Tharp

 Claudia Haase

 Amy Sanchez


