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Abstract
The present study investigated self-reported impulsivity in gambling disorder (GD) and 
bipolar disorder (BD). Participants with GD (n = 31), BD (n = 19), and community controls 
(n = 68) completed diagnostic interviews and symptom severity and functioning assess-
ments. Participants also completed the UPPS-P Impulsive Behavior Scale composed of five 
dimensions including urgency (i.e., acting rashly under conditions of negative or positive 
emotion), lack of perseverance (i.e., inability to maintain focus), lack of premeditation (i.e., 
inability to consider negative consequences), and sensation seeking (i.e., tendency to pur-
sue novel and exciting activities). Multivariate analysis of variance showed overall signifi-
cant differences among the diagnostic groups on the UPPS-P subscales. Follow-up analy-
ses of variance showed that the groups differed on all subscales except sensation seeking. 
The gambling and bipolar groups had significantly higher levels of self-reported impulsiv-
ity on all subscales when compared to controls. In addition, the BD group showed higher 
levels of positive urgency when compared to the GD group. Positive and negative urgency 
showed the strongest association with GD and BD. Impaired emotion regulation mecha-
nisms may underlie self-reported impulsivity in both disorders. Lack of premeditation and 
perseverance may be related to dysfunctional cognitive processes.
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Introduction

Impulsivity is a central feature of both gambling disorder and bipolar disorder (Hodgins 
and Holub 2015; Najt et  al. 2007). Investigating the traits that underlie impulsivity in 
gambling disorder and bipolar disorder can enhance our understanding of dimensions 
and potentially transdiagnostic mechanisms underlying these two conditions. However, 
there is little agreement on what the construct impulsivity actually represents (Evenden 
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1999). Behavioral tasks that measure impulsivity follow one of three broad conceptu-
alizations (from Moeller et  al. 2001). Extinction paradigms define impulsivity as the 
perseverance of an unrewarded (or punished) response, reward-choice paradigms define 
impulsivity as the preference for a small immediate reward over a larger delayed reward, 
and response disinhibition paradigms define impulsivity as the inability to withhold a 
premature response. Each of these paradigms measure one aspect of impulsivity, but 
fail to capture others. Self-report measures, unlike behavioral tasks, have the added 
advantage of being able to assess multiple facets of impulsivity simultaneously. To 
this end, Whiteside and Lynam (2001) conducted a factor analysis on data from several 
self-reported impulsivity measures, as well as the Revised NEO Personality Inventory 
(Costa and McCrae 1992). The result was the creation of a multifactorial measure of 
impulsivity, the UPPS-P (Lynam et al. 2006). According to this model, impulsivity is 
composed of five different dimensions:

1. Positive urgency—the tendency to act rashly under conditions of positive emotion
2. Negative urgency—the tendency to act rashly under conditions of negative emotion
3. Lack of perseverance—the inability to remain focused on a task that is boring or difficult
4. Lack of premeditation—the inability to consider negative consequences before engaging 

in an action
5. Sensation seeking—the tendency to pursue novel and exciting activities which may or 

may not be hazardous

The current investigation aimed to explore the facets of self-reported impulsivity in 
gambling disorder and bipolar disorder using the five factor model of the UPPS-P.

Impulsivity in Gambling Disorder

Gambling disorder is characterized by persistent gambling behavior accompanied 
by addictive features like salience, tolerance, and withdrawal (APA 2013). Although 
impulsivity is not specified in the diagnostic criteria, impulsivity is one of the strongest 
etiological contributors to pathological gambling (MacKillop et al. 2014). Several stud-
ies have looked at impulsivity in gambling disorder. Michalczuk et al. (2011) reported 
that pathological gamblers have higher levels of positive and negative urgency, and the 
authors suggested that an impulsive decision-making style may affect cognitive func-
tions by, for instance, increasing the acceptance of erroneous beliefs about gambling. 
Other studies using behavioral measures have found that impulsivity on tasks like 
delayed discounting is associated with problem gambling (Alessi and Petry 2003).

Impulsivity has been associated with the presence and severity of problematic gam-
bling behavior (Krueger et  al. 2005; Steel and Blaszczynski 1998). Even in healthy 
populations, impulsivity may serve as a predictor of future gambling problems. A lon-
gitudinal study (Cyders and Smith 2008a) of 418 college students showed that posi-
tive urgency predicted longitudinal increases in frequency of gambling behaviors like 
participation in horse racing, casinos, etc., while sensation seeking predicted increases 
in frequency of general risky behaviors like mountain climbing, scuba diving, etc. An 
even larger study of 1004 males found that impulsivity at age 14 was associated with 
both depression and gambling problems at age 17 (Dussault et al. 2011; see Vitaro et al. 
1999).
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Impulsivity in Bipolar Disorder

Impulsivity is a core feature of manic and hypomanic episodes, and therefore it is virtually 
impossible to meet criteria for bipolar disorder without impulsivity. However, impulsivity 
in bipolar disorder has not been investigated as thoroughly as in gambling research. Cur-
rent evidence suggests that impulsivity is pervasive in bipolar mania (Swann et al. 2001b) 
and depression (Swann et al. 2008), as well as being associated with risk of illness onset 
(Alloy et al. 2008; Kwapil et al. 2000) and a more severe course of illness (Swann et al. 
2009a, b). Impulsivity in bipolar disorder is related to increased risk for suicides (Swann 
et al. 2005) and substance abuse (Swann et al. 2004). Impulsivity has even been found to 
be elevated in bipolar patients who are not actively symptomatic, indicating that impulsiv-
ity has both state and trait-dependent components (Najt et al. 2007; Swann et al. 2003, but 
see Lewis et al. 2009). However, we do not know whether inter-episode impulsivity should 
be considered a risk factor, or a consequence, of multiple episodes (Moeller et al. 2001).

Impulsivity in Gambling and Bipolar Disorder

Gambling and bipolar disorders can both be conceptualized, at least in part, as disorders 
of impulsivity. Of note, studies have found a higher prevalence of disordered gambling in 
bipolar disorder patients (Kennedy et al. 2010; McIntyre et al. 2007), as well as a higher 
prevalence of bipolar disorder in problem gamblers (Kim et al. 2006; Lorains et al. 2011). 
No studies have directly compared patterns of self-reported impulsivity between gambling 
and bipolar disorders.

Hypotheses

We hypothesized that gambling disorder and bipolar disorder would be associated with 
higher levels of self-reported impulsivity when compared to community controls. We 
further explored commonalities and differences between gambling disorder and bipolar 
disorder.

Methods

Participants

The sample consisted of gambling disorder participants (GD) (n = 31), bipolar disorder 
patients (BD) (n = 19), and community controls (n = 68) (Table 1). All participants were 
recruited from the community through media announcements, notices at treatment agen-
cies, existing registry of individuals interested in research, and through word-of mouth. 
Bipolar disorder patients were additionally recruited from the Mood Disorders Clinic 
at Foothills Medical Center. Potential participants completed a screening phone inter-
view to determine eligibility for the study. The participants were recruited from two 
different projects. As it had been decided a priori to combine data from both projects, 
all participants were assessed for psychosis, mood disorders, gambling disorder, and 
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family history of gambling and/or mood disorders. Inclusion criteria for gambling dis-
order included the presence of lifetime gambling disorder, and absence of bipolar disor-
der or psychosis. Inclusion criteria for bipolar disorder included a lifetime diagnosis of 
bipolar disorder and absence of gambling disorder. For all groups (including controls), 
participants were excluded if their age was less than 18, IQ was less than 80, or they 
suffered from neurological or other conditions that could affect cognitive functioning 
(e.g., epilepsy, stroke, multiple sclerosis, AIDS, traumatic brain injury). Participants 
were excluded if they suffered from any medical conditions that made it impossible to 
participate in the study (chronic pain, blindness, etc.). All but one bipolar disorder par-
ticipant were on medications (Table 1) and 13 (41.9%) gambling disorder participants 
reported seeking professional help or attending self-help groups.

Table 1  Participant demographic characteristics (mean, standard deviation)

PGSI Problem Gambling Severity Index, SOFAS Social and Occupational Functioning Assessment Scale, 
HAMD Hamilton Depression Rating Scale, YMRS Young Mania Rating Scale
a More than bipolar patients (p < .05)
b Less than community controls (p < .05)
c More than community controls (p < .05)
d Less than bipolar patients (p < .05)

Gambling disorder (n = 31) Bipolar disorder (n = 19) Community 
controls 
(n = 68)

Age 46.35 (14.52)a 36.79 (11.58) 41.00 (13.11)
Education (years) 13.97 (2.47)b 14.05 (2.72)b 15.81 (1.76)
Parental education (years) 11.65 (4.01) 13.81 (4.10) 13.30 (3.34)
Female (%) 45.2% 68.4% 61.8%
Handedness (% right) 87.1% 94.7% 92.6%
Currently married/common-law 

(%)
22.6% 31.6% 51.5%

Race (%)
 Caucasian 67.7% 63.2% 66.2%
 Mixed 9.7% 21.1% 7.4%
 Asian 16.1% 0% 14.7%
 Other 6.5% 10.5% 10.3%

Unemployed/disabled (%) 12.9% 26.3% 16.2%
Annual income < $50,000 (%) 35.6% 36.9% 14.7%
PGSI 9.74 (6.88)a,c 0.89 (2.18) 0.12 (0.44)
SOFAS 66.57 (12.03)b 64.64 (10.46)b 81.88 (8.31)
HAMD 3.67 (4.91)c,d 7.67 (7.00)c 1.12 (1.86)
YMRS 1.93 (1.60)d 4.06 (4.15)c 1.00 (1.30)
Current medications (%)
 Mood-stabilizers 0% 52.6% 0%
 Anti-psychotics 0% 52.6% 0%
 Anti-depressants 12.9% 36.8% 4.4%
 Anxiolytics 0% 21.1% 1.5%
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Procedure

Written informed consent was obtained from all participants. All data for the current 
analysis were collected over two sessions. A trained investigator conducted the Structured 
Clinical Interview for DSM-5 disorders (SCID-5). The Composite International Diagnostic 
Interview (CIDI) and Problem Gambling Severity Index (PGSI) scales were used to col-
lect data on gambling symptoms. All diagnoses and Social and Occupational Functioning 
Assessment Scale (SOFAS) ratings were made by consensus after case discussions, which 
were attended by one or both principal investigators (V.M.G and D.C.H).

Measures

Structured Clinical Interview for DSM-5 The SCID-5 (First et  al. 2015) is a diagnostic 
interview administered by a trained professional to arrive at Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5; APA 2013) diagnoses. All participants were admin-
istered the modules for mood disorders, psychotic disorders, substance use disorders, and 
anxiety disorders. In addition, the gambling study participants were administered the mod-
ules on eating disorders, ADHD, OCD, and trauma and stress-related disorders.

Composite International Diagnostic Interview The CIDI semi-structured interview was 
used to diagnose gambling disorder. The CIDI collects information about the symptoms of 
gambling disorder, as well as the frequency and severity of gambling behavior. The CIDI 
is based on the diagnostic criteria outlined in the 4th edition of the Diagnostic and Statisti-
cal Manual of Mental Disorders (Kessler et al. 2008; Kessler and Üstün 2004). Therefore, 
information from the CIDI was used in conjunction with the DSM-5 criteria to determine 
the diagnosis. The interview was modified slightly to determine whether the participant 
also met criteria for current gambling disorder (Table 2).

Problem Gambling Severity Index The PGSI (Ferris and Wynne 2001) is a 9-item Likert 
scale used to assess problem gambling severity in the past 12 months. A score of 8 or more 
indicates severe problem gambling with negative consequences and possible loss of control 

Table 2  Diagnoses and comorbidities (in percentages)

All values are for lifetime diagnoses unless otherwise noted

Gambling disorder 
(n = 31) (%)

Bipolar disorder 
(n = 19) (%)

Community 
controls (n = 68) 
(%)

Gambling disorder 100 0 0
 Current 74.2 0 0

Bipolar disorder-I 0 89.5 0
 Current 0 42.1 0

Bipolar disorder-II 0 10.5 0
 Current 0 5.3 0

Alcohol use disorder 41.9 52.6 10.3
Any depressive disorder 16.1 – 10.3
Any substance use disorder 9.7 31.6 7.4
Any anxiety disorder 6.5 5.3 5.9
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(Currie et al. 2013). The PGSI was used along with the CIDI to determine the presence and 
severity of current gambling disorder.

Social and Occupational Functioning Assessment Scale The SOFAS (Morosini et  al. 
2000) provides a measure of the participant’s social and occupational functioning on a 
scale of 0–100, where lower scores represent worse functioning. SOFAS rating for each 
participant was made by consensus of all interviewers and at least one of the principal 
investigators.

Hamilton Depression Rating Scale (HAMD) The HAMD (Hamilton 1960) is a 17-item 
scale used to assess symptoms of depression including changes in mood, appetite, sleep 
patterns, and suicidality.

Young Mania Rating Scale (YMRS) The YMRS (Young et al. 1978) is a 11-item scale 
used to assess symptoms of mania including changes in mood, psychomotor activity, sleep, 
and sexual functioning.

UPPS Impulsive Behavior Scale (UPPS-P) The UPPS-P (Whiteside and Lynam 2001) is 
a 59-item self-report questionnaire designed to measure five facets of impulsive behaviors:

• Positive urgency (e.g., ‘When overjoyed, I feel like I can’t stop myself from going over-
board’)

• Negative urgency (e.g., ‘Sometimes when I feel bad, I can’t seem to stop what I am 
doing even though it is making me feel worse’)

• Lack of perseverance (e.g., ‘I finish what I start’)
• Lack of premeditation (e.g., ‘I usually make up my mind through careful reasoning’)
• Sensation seeking (e.g., ‘I would enjoy the sensation of skiing very fast down a high 

mountain slope’)

Each statement is rated on a 5-point Likert scale ranging from strongly agree (1) to strongly 
disagree (4). The sub-scales were recoded such that higher scores represented higher levels 
of impulsivity.

Statistical Analysis

All data analysis was carried out using IBM SPSS™ 24.0. Correlations were used to exam-
ine the association between potential covariates (age, education, sex) and the dependent 
variable (UPPS-P subscales). Multivariate analysis of variance (MANOVA) was used to 
analyze the effect of group on the dependent variables. Bonferroni correction was used in 
interpreting the follow-up ANOVAs and Games-Howell post-tests were used to make pair-
wise comparisons between the groups (e.g., bipolar patients vs community controls).

Results

To ensure that the gambling disorder, bipolar, and control populations remained well sep-
arated, one bipolar patient who reported gambling during manic episodes was excluded. 
Similarly, one control participant was excluded for having a family history of gambling dis-
order. In the final sample, none of the gambling disorder participants suffered from bipolar 
disorder, none of the bipolar patients suffered from gambling disorder, and none of the con-
trols participants had a personal or family history of problem gambling or bipolar disorder.
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Table 1 shows demographic characteristics and Table 2 shows the comorbid diagno-
ses for each group. There were significant group differences on age, education, PGSI, 
SOFAS, HAMD and YMRS scores (Table 1). Education was negatively correlated with 
positive urgency (r (115) = − 0.24, p = .008) and negative urgency (r (115) = − 0.38, 
p < .001). Age (r (115) = − 0.19, p = .04) and sex (r (115) = − 0.34, p < .001) were nega-
tively correlated with sensation seeking. However, including age, sex and education as 
covariates did not significantly change the results. Therefore, the results are presented 
below without the inclusion of covariates.

Means and standard deviations on the UPPS-P for all groups are shown in Table 3. 
Multivariate analysis of variance showed there was a significant effect of group on 
the dependent variables (Pillai’s Trace = 0.61, F (10, 224) = 9.90, p < .001). Follow 
up ANOVAs (Bonferroni correctted) showed a significant effect for positive urgency 
(F (2, 115) = 37.79, p < .001, ηp

2 = 0.40), negative urgency (F (2, 115) = 36.11, p < .001, 
ηp

2 = 0.38), lack of premeditation (F (2, 115) = 10.47, p < .001, ηp
2 = 0.15), and lack of 

perseverance (F (2, 115) = 12.37, p < .001, ηp
2 = 0.18), but not sensation seeking (F (2, 

115) = 1.54, p = .220, ηp
2 = 0.03).

Games-Howell post hoc tests showed that both gambling and bipolar disorder groups 
scored significantly higher than community controls on positive urgency, negative 
urgency, lack of premeditation, and lack of perseverance (p < .01 for all pairwise com-
parisons). Gambling and bipolar disorder groups only differed on positive urgency, with 
bipolar disorder patients scoring significantly higher than gambling disorder partici-
pants (p = .05).

Discussion

We found that participants with gambling and bipolar disorders had higher scores on 
positive urgency, negative urgency, lack of perseverance and lack of premeditation when 
compared to controls. There were no significant differences on sensation seeking. Effect 
sizes were largest for positive and negative urgency. The gambling and bipolar disorder 
groups only differed on one dimension—positive urgency—with bipolar patients scor-
ing higher than gambling disorder participants.

Table 3  Means (SD) for the five UPPS-P dimensions

a More than community controls (p < .01)
b Less than bipolar patients (p = .05)

Gambling disorder 
(n = 31)

Bipolar disorder (n = 19) Community 
controls 
(n = 68)

Positive urgency 2.18 (0.49)a,b 2.62 (0.66)a 1.72 (0.29)
Negative urgency 2.61 (0.58)a 2.57 (0.65)a 1.83 (0.37)
Lack of premeditation 2.22 (0.51)a 2.33 (0.54)a 1.90 (0.36)
Lack of perseverance 2.05 (0.44)a 2.24 (0.57)a 1.73 (0.40)
Sensation seeking 2.64 (0.62) 2.77 (0.68) 2.49 (0.67)
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Urgency

Higher levels of positive urgency is one of the most consistent findings in gambling dis-
order (Albein-Urios et  al. 2012; Cyders and Smith 2008b; Michalczuk et  al. 2011) and 
bipolar disorder (Giovanelli et al. 2013; Moeller et al. 2001; Muhtadie et al. 2014). Higher 
negative urgency has also been reported in gambling disorder (Michalczuk et  al. 2011) 
and bipolar disorder (Muhtadie et al. 2014). In agreement with previous studies, we found 
that gambling and bipolar disorder participants had higher levels of positive and negative 
urgency when compared to community controls. Our findings further show that gambling 
and bipolar disorder participants are distinguishable on self-reported impulsivity in that 
bipolar patients have significantly higher levels of positive urgency than community con-
trols and problem gamblers. The difference between the bipolar and gambling groups is 
remarkable given that less than half of the bipolar participants met criteria for current bipo-
lar disorder, and all but one bipolar participants were currently on medications. A previous 
study of medicated inter-episode bipolar patients (Swann et al. 2001a) found that bipolar 
patients had higher levels of impulsivity when compared to healthy controls, suggesting 
that impulsivity is a state, as well as a trait-characteristic of bipolar disorder (Moeller et al. 
2001).

Impulsive actions in gambling disorder may result from impaired emotion regulation 
mechanisms (Billieux et al. 2010; Cyders et al. 2010; Michalczuk et al. 2011). Emotional 
dysregulation has been well-documented in bipolar disorder (Gruber et  al. 2011; Talbot 
et al. 2009) and may affect impulsivity in bipolar disorder, especially with regard to posi-
tive emotions (see Muhtadie et al. 2014). In fact, given that bipolar disorder is character-
ized by extremes of positive emotions (more so than gambling disorder), it is not surprising 
that our results showed significantly higher levels of positive urgency in bipolar patients.

Lack of Premeditation and Perseverance

Lack of premeditation (Cyders and Smith 2008a) and perseverance (Michalczuk et  al. 
2011) have been previously reported in gambling disorder. Although they are conceptually 
related to the symptoms of mania (e.g., foolish business investments, distractibility), this is 
the first study to report a significant difference on these dimensions of impulsivity between 
bipolar patients and community controls. Lack of premeditation and perseverance may be 
related to cognitive/self-control mechanisms (Bechara and Van der Linden 2005; Mobbs 
et al. 2010; Rochat et al. 2013). Lack of premeditation, in particular, may be the result of 
dysfunctional decision-making processes (Bøen et al. 2015). This suggests the possibility 
that these dimensions of impulsivity may respond to cognitive remediation more so than 
urgency and sensation seeking.

Sensation Seeking

While findings on urgency in gambling and bipolar disorder have been consistent, findings 
on sensation seeking have been equivocal. While some studies have reported an association 
between sensation seeking and problem gambling (Cyders and Smith 2008a; Ledgerwood 
and Petry 2006; Slutske et al. 2005), there have been others which have not found an asso-
ciation (Clarke 2004; Michalczuk et al. 2011), or have even found a negative relationship 
(Coventry and Constable 1999). No previous studies have investigated sensation seeking in 
bipolar disorder. Our study found that sensation seeking in gambling and bipolar disorders 
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does not significantly differ from controls. One partial explanation for this discrepancy has 
been suggested by Bøen et al. (2015) who pointed out that the UPPS is better able to dis-
criminate between sensation seeking behavior that springs from a genuine search for excit-
ing experiences from sensation seeking that results from other factors. For instance, sensa-
tion seeking that results from the need to alleviate negative emotions is more likely to be 
accurately classified as negative urgency by the UPPS questionnaire. An alternative theory, 
specific to gambling disorder, suggests that sensation seeking may play a role in initial 
engagement with gambling rather than the development of problematic gambling, and may 
be less relevant to individuals who have already transitioned to disordered gambling (see 
Hodgins and Holub 2015; Michalczuk et al. 2011; Prince van Leeuwen et al. 2011).

Limitations

The primary limitation of this study is the small sample size of the bipolar patients. In 
spite of the small sample size, we found significant differences between bipolar patients 
and controls on positive urgency, negative urgency, lack of premeditation and lack of per-
severance. Despite the small sample size, our findings even showed significant differences 
between bipolar disorder and gambling disorder on positive urgency. However, given that 
gambling disorder participants and bipolar patients both have high levels of impulsivity, 
a larger sample size might be required to identify differences between the two groups on 
other dimensions of impulsivity.

Conclusions

In the present study, we found that bipolar disorder and gambling disorder participants had 
higher levels of impulsivity when compared to community controls. We also found that 
bipolar patients have higher levels of positive urgency when compared to gambling dis-
order participants. Our findings show that while impulsivity is central to both gambling 
disorder as well as bipolar disorder, specific types of impulsivity  (like positive urgency) 
may help distinguish between them. Furthermore, some types of impulsivity, like lack of 
perseverance and lack of premeditation, may be related to cognitive deficits and may there-
fore be amenable to cognitive remediation. Future research should investigate the relation-
ship between self-reported impulsivity and behavioral measures of cognition, including 
response inhibition, in disorders where impulsivity is a key feature. A better understanding 
of how phenomena such as impulsivity presents in gambling disorder and bipolar disor-
der may help us refine our diagnostic categories and understand underlying transdiagnostic 
mechanisms.
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