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Abstract
Background: This study tested 37 Chinese male pathological gamblers and 40 controls to understand the
relationship between pathological gambling and impulsivity as a long-term trait or a short-term state in the
cognitive and affective domain.
Results: Trait impulsivity was measured by the Barratt Impulsiveness Scale-11. State impulsivity in the cognitive and
affective domains were measured by the Stroop Color Word Test and the Emotional Conflict Task, respectively. The
pathological gamblers scored significantly higher than the controls on the Barratt Impulsiveness Scale-11. However,
there were no significant group differences in performance on the Stroop Color Word Test or the Emotional
Conflict Task.
Conclusions: Findings clearly show that pathological gambling is associated with trait but not state impulsivity. In
other words, pathological gambling is associated with an impulsivity stemming from enduring personality
characteristics that lead gamblers to focus on short-term gains (trait impulsivity) rather than momentary cognitive
or affective disinhibition (state impulsivity). Interventions should aim to change pathological gamblers’ habitual
functioning style by cultivating healthy reflection habits and focusing on long-term rewards.

Background
Concern has been growing in recent years about the
socio-economic impact pathological gambling has on
society. According to the American Psychiatric Association [1], pathological gambling is characterized by persistent and recurrent maladaptive gambling behaviour,
accompanied by disruptive consequences for familial,
occupational, and social functioning. The lifetime prevalence rate is 1% to 2% in the United States and Canada
[2]. In Hong Kong, 1.8% of residents can be classified as
pathological gamblers according to DSM-IV-TR [3].
With the increasing recognition of pathological gambling as a psychiatric disorder, there has been an
upsurge of academic studies investigating its pathophysiological mechanisms.
Since the 1980s, pathological gambling has been considered a disorder and categorized as an impulse control
disorder in the DSM-IV-TR. The core features of pathological gambling are described as prolonged tolerance,
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withdrawal and craving, difficulty quitting, and major
interference in life functioning. Rugle and Melamed [4]
reported deficits in executive aspects of attention among
pathological gamblers. Potenza [5] suggested that pathological gambling is a form of behavioural addiction,
underlain by high impulsivity. In a recent review by Verdejo-Garcia and colleagues [6], impulsivity was
addressed as an endophenotype of individuals at risk for
substance use disorder and pathological gambling. The
findings of these studies suggest a close relationship
between impulsivity and pathological gambling.
Borrowing the state-trait anger theory [7], impulsivity
could be viewed to have two sub-constructs: state
impulsivity and trait impulsivity. State refers to transitory state at a particular time in response to a particular
event, while trait refers to an enduring personality characteristic that describes or determines an individual’s
behaviour across a range of situations [8]. In other
words, traits are long-term, while states are short-term.
Swann and colleagues [9] employed a similar division of
impulsivity in understanding antisocial personality disorder by using the Barratt Impulsiveness Scale Version 11
(BIS-11) [10] to measure the trait impulsivity of a group
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of antisocial personality disorder subjects. Their findings
suggested dissociation between state and trait impulsivity. Christodoulou and colleagues [11] studied the relationship between trait impulsivity by the BIS-11 and
state impulsivity by response disinhibition in the Hayling
sentence completion task in a group of people with
bipolar disorder. While the authors did not find any significant relationships between both tests, state and trait
impulsivity appear to be orthogonal.
Glicksohn and Zilberman [12] conducted a study to
examine whether gamblers will perform better than
non-gamblers on the Iowa Gambling Task. Forty-two
gamblers and 42 non-gamblers were recruited. Among
the gamblers, 36% exhibited performance indicative of
learning while 64% indicated a lack of learning. As for
the non-gamblers group, 57% exhibited performance
indicative of learning and 43% indicated a lack of learning. The authors concluded that the gamblers whose
performance indicated a lack of learning in the task
were more impulsive in trait. The authors assessed trait
impulsivity by BIS-11 and trait-impulsivity was found to
be predictive of performance on gambling task. This
study hinted a possibility that pathological gamblers are
more impulsive in trait than the healthy population.
State impulsivity can be attributed differently by attentional biases towards affectively neutral (cognitive
domain) or affective events (affective domain) [13].
According to DSM-IV-TR [1], Impulse control disorders
have a common major feature: “failure to resist an
impulse, drive, or temptation to perform an act that is
harmful to the person or to others” (p. 663). For that
reason, we measured the state-impulsivity by Stroop
Color Word Test (Stroop) [14] and Emotional Conflict
Task (ECT) [15] as they capture the pathological gamblers’ momentarily ability to inhibit interference, some
undesired information with neutral [13] or affective
valence [15]. Previous studies using the Stroop task have
reported impaired performance in pathological gamblers
[16,17]. Several research groups [18,19] have also
reported that pathological gamblers perform worse on
the Stroop task, relative to the controls. Though Potenza
and co-workers [20] did not observe any significantly
difference between pathological gamblers and controls
in the task performance in Stroop, their functional imaging data revealed that during the Stroop task, pathological gamblers had hypoactivation in brain regions
involved in decision-making and reward evaluation. For
state impulsivity in the affective domain, the Emotional
Conflict Task (ECT) [15] has been previously adopted to
study emotional conflicts among healthy volunteers [21].
Task performance in ECT was found to be correlated
strongly with the activation of brain regions involved in
resolving emotional impulsivity. Furthermore, researchers using paradigms similar to the ECT observed that
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people with higher trait-anxiety had worse performance
on the task [22]. The state-impulsivity in the affective
domain has never been investigated among pathological
gamblers. It is therefore worthwhile to explore into this
area and see if it is one of the factors associated with
pathological gambling.
Given the literature discussed above, it is reasonable
to hypothesize that pathological gambling relates to trait
and/or state impulsivity, such that people with pathological gambling would score higher than their healthy
peers on measures of either or both types of impulsivity.
The insight into the type(s) of impulsivity associated
with pathological gamblers could inform the pathophysiological mechanisms initiating and maintaining the
uncontrolled gambling behaviours. This study is the first
to examine state impulsivity for pathological gamblers in
the affective domain, measured here by the Emotional
Conflict task.

Methods
Participants

This study was approved by the Institutional Review
Board of the University of Hong Kong/Hospital Authority Hong Kong West Cluster. This study was conducted
in accordance with the Principles of Helsinki. Pathological gamblers (n = 37) were recruited from a centre subsidized by government funding that treats pathological
gamblers. The controls (n = 40) were recruited from the
community by recruitment campaigns, including posters,
emails and words of mouth, launched in the University
of Hong Kong. Subjects, all of whom were male, were
included if they were aged 25 to 50 (when the frontal
lobe functions are of peak level in general [23]). The
treatment rendered by the centre is mainly cognitivebehavioural therapy and all their clients are self-referred.
The length of treatment should be around 1 year and
most of the clients also sustain depression.
While depressive mood might affect individuals’
impulsivity in the affective domain, e.g. performance in
an emotional-stroop task [24], people with moderate to
severe depression, those scored 29 or higher on the
Beck Depression Inventory Version 2 (BDI-II), were
excluded from participation. All participants were
required to have normal or corrected-to-normal vision
and to be free of neurological, psychiatric, or psychological disorders other than pathological gambling.
The South Oaks Gambling Screen (SOGS) [25] was
used to screen for pathological gambling. The subjects
in the pathological gamblers group met the criteria for
pathological gambling and scored five or higher on the
South Oaks Gambling Screen (SOGS) [25]. The Raven’s
Progressive Matrices Test was administered as a control
of the general intelligence among participants, so that
findings on the between-group comparison were not
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being confounded by attention deficits or comprehension ability associated with below-average general intelligence. The structured clinical interview from the DSMIV was used for pathological gamblers groups for
screening on co-morbidity, and the same interview for
DSM-IV Axis I Disorders (SCID-I) was adopted for controls. Informed consents for participation were obtained
from all participants of this study.
Measures

All measurements and thier instructions provided are in
Chinese.
Barratt Impulsiveness Scale Version 11 (BIS-11)

The BIS-11 is a 30-item self-report questionnaire with
three subscales, namely, attentional impulsiveness,
motor impulsiveness, and motor planning. Internal consistencies of .82 for the English version [10] and .80 for
the Chinese version [26] were obtained for this scale,
demonstrating this scale has good reliability.
Beck Depression Inventory (BDI-II)

The BDI-II is a self-reported inventory for initial assessment for depression. The inventory comprised of 21
multiple-choice questions. These questions focus on the
general depression and somatic disturbances. The Chinese version was found to demonstrate high internal
consistency (Cronbach a = .86) [27].
South Oaks Gambling Screen (SOGS)

The SOGS is a self-administered paper and pencil questionnaire with 20 items. The questionnaire was developed based on DSM-III criteria for pathological
gambling [25]. Though it was found that SOGS may
overestimate the number of pathological gamblers, the
probability of identifying one as pathological gamblers
was slim if the SOGS score was below 8 (the cut-off
scores adopted in the current study). The Chinese version of SOGS was recorded with an acceptable internal
consistency (Cronbach a = 0.69) [28].
Raven’s Standard Progressive Matrix

Raven’s Standard Progressive Matrix is a non-verbal
multiple choice test with 60 items. The test aims to
measure individual’s general intelligence and non-verbal
reasoning ability [29,30]
Stroop Color and Word Test (Stroop)

This study used a previously validated Chinese translation of the Victoria version of the Stroop Color and
Word Test (Stroop) [14]. The Stroop test consists of
three subtests: color dots (D), color of non-color words
(W), and color words that conflict with the color in
which they are presented (C). Printed stimuli were presented to the participants. Reaction times and accuracy
were recorded separately for each subtest. The magnitude of the Stroop effect is defined as the difference
between the reaction times in subtests C and D (interference score).
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Emotional Conflict Task (ECT)

Adopted from the research of Etkin and colleagues [15],
the emotional conflict task presents pictures of facial
expressions with congruent or incongruent emotion
words displayed across the face. Participants have to
identify the facial expression, ignoring the written word.
The task consisted of 148 stimuli divided into four
blocks. A practice block of 25 trials was presented prior
to the experimental blocks. A resting period was given
between each block, wherein participants could rest as
long as they hoped. The faces were either happy or fearful expressions drawn from Ekman and Friesen’s set of
emotion faces [31]. The faces were cropped and the
words fear or happiness appeared in prominent red Chinese characters across each face, such that the word and
expression were either congruent or incongruent.
Stimuli were presented in a pseudorandom order to
ensure that there were approximately equal proportions
of congruent-congruent, congruent-incongruent, incongruent-congruent, and incongruent-incongruent stimulus pairings. To avoid negative priming effects and
repetition effects, no direction repetitions were presented of the same face with different words or exact
face-word combinations [32]. Subjects were instructed
to respond as accurately and quickly as possible by
pushing response buttons corresponding to ‘’fear’’ (right
index finger) or ‘’happiness’’ (right middle finger) based
on the facial expressions. A sheet next to the keyboard
clearly labeled the keys to minimize confusion. Stimuli
were displayed using E-Prime (v. 1.0) on a 16-inch
monitor. The output was the interference score, calculated as the reaction time in the incongruent condition
minus the reaction time in the congruent condition.
Procedure

The entire data-collection process lasted approximately
two hours. The experimental tasks and screening measures were administered at the centre in a counterbalanced order.

Results
Demographics

One-way ANOVAs were performed to examine the
group differences between the pathological gamblers
and the control groups (Table 1). No significant
between-group differences were reported on age, F(1,
75) = 0.246, p = 0.622; years of education, F(1, 75) =
2.07, p = 0.16; marital status, c 2 (1) = 2.36, p = 0.31;
employment, c2(1) = 1.23, p = 0.27; nicotine use, c2(1)
= 0.01, p = 0.91; alcohol use, c2(1) = 0.26, p = 0.61; and
other substance use, c2(1) = 0.90, p = 0.34; and Raven’s
scores, F(1, 75) = 3.1, p = 0.08. The pathological gamblers group scored higher than the control group on the
SOGS, F(1, 75) = 833.19, p < 0.01. Despite our effort in
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Table 1 Demographic and clinical characteristics of
pathological gamblers group and control group

Table 2 Task performance between pathological
gamblers group and control group

PG
(n = 37)

Control
(n = 40)

Mean
(SD)

Mean
(SD)

F
(df = 1, 75)

P
Value

36.42
(6.90)

35.61
(7.31)

0.25

.622

Years of Education

11.66
(2.55)

13.60
(3.04)

0.21

Raven’s

48.81
(7.65)

51.7 (6.84)

SOGS

14.30
(2.64)

1.05 (1.15)

14.46
(9.06)

6.55 (5.38)

Age

BDI-II

PG
(n = 37)

Control
(n = 40)

Mean (SD)

Mean (SD)

Color-Dot (D) Accuracy (%)

99.89 (0.69)

100.00 (0.00)

.155

Color-Word (C) Accuracy (%)
Color-Dot (D) Reaction Time (sec)

97.63 (3.87)
15.26 (9.58)

96.98 (5.50)
12.59 (4.37)

3.06

.084

Color-Word (C) Reaction Time (sec)

27.13 (10.18)

23.80 (7.50)

833.19

<.001

ECT

22.07
c (df = 1)

Alcohol Use (%)
Other Substance Use
(%)

18.9
10.8
10.8

Congruent Accuracy (%)
Congruent Reaction Time (msec)

2

Nicotine Use (%)

Stroop

20
7.5
5

.01
.26
.90

<.001
P
Value

92 (0.06)

90 (0.14)

605.69 (67.66)

585.67 (84.40)

Incongruent Accuracy (%)
Incongruent Reaction Time (msec)

80 (0.15)

83 (0.16)

641.07 (67.13)

616.93 (83.98)

BIS-11 Total Scorea

72.90 (9.50)

61.70 (6.23)

.905

Attentional Keyb

19.86 (3.61)

18.05 (2.36)

.614

Motor Keya

22.95 (3.79)

20.25 (3.54)

.342

Non-Planning Keya

29.27 (5.33)

26.13 (4.23)

PG = pathological gambling group; Control = control group; BDI-II = Beck
Depression Inventory Version 2; Raven’s = Raven’s Standard Progressive
Matrices; SOGS = South Oaks Gambling Screen; “Other Substance Use” = the
use of substances other than alcohol and nicotine.

screening out people with severe depression, pathological gamblers still scored significantly higher than controls in BDI-II, F(1, 75) = 22.07, p < 0.01. Given the
focus of the current study is on pathological gambling
rather than depression, we administered ANCOVA to
partial out the effects of depression statistically.
A preliminary correlational analysis was performed
with BDI-II total score and the following dependent
variables: BIS-11 total score, Stroop interference score
and ECT reaction time. A significant correlation was
only found between BDI-II and BIS total score (r = .488,
p <.001). Hence, one-way ANCOVAs were performed to
examine the between-group differences with BDI-II total
score as a covariate.
Group Differences in Three Experimental Measures
Trait impulsivity

One-way ANCOVAs were performed to examine the
group differences between the pathological gamblers
and the control groups on the BIS-11 scale and total
scores with BDI-II total score as covariate to partial out
any possible effects due to depression (Table 2). The
pathological gamblers group had significantly higher
overall BIS-11 scores than the controls, F(1, 74) = 19.71,
p < 0.01; BDI-II covariate: F(1, 74) = 5.74, p = 0.02. For
the three BIS-11 subscales, since BDI-II score was not a
significant covariate, student t-tests were performed to
examine the possible differences between the pathological gamblers and the control group. Pathological

PG = pathological gambling group; Control = control group. BIS-11 = Barratt
Impulsiveness Scale Version 11; ECT = Emotional Conflict Task; Stroop =
Stroop Color and Word Test; sec = seconds; msec = milliseconds.aSignificant
group difference found between pathological gambling group and control
group by ANCOVA, P < 0.01.bSignificant group difference found between
pathological gambling group and control group by ANCOVA, P < 0.05.

gamblers scored significantly higher than the control
group in all three BIS-11 subscales [Attentional Key: t
(75) = 2.548, P = .013; Motor Key: t(75) = 3.206, P =
.002; Non-Planning: t(75) = 2.684, P = .009].
State impulsivity - cognitive domain

The Stroop effect (i.e., interference) is calculated as the
reaction time when reading the dot color (D) minus
the reaction time when reading the color word (C). To
analyze the interference, D minus C scores was entered
into the model as a repeated measure in a two-way
repeated measure ANOVA (Table 2). There were no
significant group differences in terms of the overall
interference, F(1, 75) = 3.13, p = 0.081. Participants
were slower overall when reading the dot’s color (D)
than the color word (C). There was no significant
interaction between group and interference, F(1, 75) =
0.19, p = 0.66. The non-significant interaction result
implies that pathological gamblers do not have
impaired attention ability.
State impulsivity - affective domain

There were no significant group differences in overall
accuracy on the ECT, F(1, 75) = 0.02, p = 0.89, or in
reaction time, F(1, 75) = 1.67, p = 0.20 (Table 2). Consistent with Etkin and colleague’s study [29], reaction
times on congruent trials were significantly faster than
incongruent trials, F(1, 76) = 86.85, p < 0.01. A similar
effect was also found in terms of accuracy, with significantly less correct responses on incongruent trials, F(1,
76) = 54.31, p < 0.01. The results suggest that the
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interference effect as measured by reaction time was not
due to a speed-accuracy tradeoff.
Based on the disinhibition hypothesis of pathological
gambling, it was expected that the pathological gamblers
would show a greater interference effect. A two-way
repeated measures ANOVA was conducted to analyze
the effect of pathological gambling on reaction time.
The interaction was non-significant, F(1, 75) = 1.36, p =
0.57. The non-significant interaction implies that pathological gambling does not affect participants’ ability to
inhibit automatic emotional responses.

Discussion
This study examined the relationship between pathological gambling and impulsivity as both a trait and a state.
The key finding was that the pathological gamblers differed from the healthy volunteers on the trait measure
of impulsivity (BIS-11), but not on the state measures of
impulsivity (the Stroop task & ECT). In other words,
our findings provide partial support to the a priori
hypothesis of this study and clearly suggest that trait
and state impulsivity are independent within pathological gamblers.
Overall, the pathological gamblers were reported to
have higher trait-impulsivity. Among the 30 items in
BIS-11, the gamblers scored higher on items related to
attitudes toward life, problem solving, and future planning, suggesting that these traits separate them from the
control group. Pathological gamblers tended to be less
future-oriented, less perseverant in problem solving, and
more willing to endorse a happy-go-lucky attitude
toward life over a more down-to-earth attitude. These
impulsive traits might explain why they are more susceptible to pathological gambling.
Our findings on the trait-impulsivity are in line with
findings on substance-abusers that drug addicts tend to
make impulsive decisions and focus on short-term gains
[33]. Drug addicts also have been found to have an
impaired ability to inhibit negative interference from
prior learning [34]. Indeed, drug dependence shares features with pathological gambling across the phenomenological, epidemiological, clinical, genetic, and biological
domains [35-37]. Goudriaan and colleagues [38]
reported that pathological gamblers and alcohol-dependent individuals had similar neurocognitive functioning.
These findings support Potenza’s suggestion that pathological gamblers and substance abusers share similar
pathophysiological features and should fall under the
umbrella of behavioural addiction [5].
In terms of state-impulsivity, our results show that
state impulsivity in the cognitive domain, measured by
the Stroop task, could not differentiate gamblers from
the controls. Even though some studies found that
pathological gamblers perform worse on the Stroop task
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[16,17], this inconsistency could be due to methodological differences between the studies. Though the above
studies controlled for demographic and intelligence differences, some potentially important differences were
not specified. For instance, the treatment that the gamblers were receiving and the respective stages of treatment may have an impact on the findings of these
studies. This variability in treatment might cause discrepancies in the degree of momentary impulsivity. Also,
the fact that our pathological gambling participants
were receiving active treatment may account for the
reduction in state impulsivity. This possibility could be
verified in future studies of pathological gambling by
recruiting gamblers before and after they begin
treatment.
Similar to the findings of state impulsivity in the cognitive domain measured by the Stroop test, there were
no significant group differences in state-impulsivity in
the affective domain, measured by the ECT. The nonsignificant findings might imply that pathological gambling does not have any relationship with the gamblers’
ability to inhibit automatic emotional responses. While
impulsivity was suggested to be a common risk factor
for both substance abuse and pathological gambling [6],
Fishbein and colleagues’ [39] found that substance abusers could control affective impulsivity as well as controls. Our findings further showed that pathological
gamblers are similar to substance abusers that they are
able to control their state-impulsivity in the affective
domain when compared with controls.
Furthermore, as for the reaction time (RT) differences
between pathological gamblers and controls on both
Stroop task and ECT, it seems that pathological gamblers are overall slower than controls though such difference is insignificant. There is a trend that the
pathological gamblers tend to use more time in inhibition while they are not especially impulsive in giving
responses. It might then imply that pathological gamblers do not show a pronounce problem in state impulsivity. While cognitive behavioural treatment has seen
the best empirical support for its efficacy in treating
pathological gambling [40], it focuses mainly on treating
the state impulsivity of pathological gamblers by teaching the gamblers how to resist the temptation to gamble
at the moment the desire arises. Yet our findings indicate that pathological gamblers have impaired trait
impulsivity–not state impulsivity. Therefore, cognitive
behavioural interventions for pathological gamblers
could be more focused on trait impulsivity, e.g. to cultivate long-term habits of reflection and more long-term
reward assessments.
The present study has several limitations. In order to
control gender confounds, only male subjects were
recruited in this study, which limits the generalizability.
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Almost all pathological gambling studies face the challenge that the pathological gamblers in active treatment
have abstained from pathological gambling during their
treatment (i.e., three to six months). Our study is no
exception. Hence, the current findings may not be generalized to gamblers actively engaged in gambling.
Moreover, the absence of behavioural differences
between pathological gamblers and controls on the
Stroop test and ECT accuracy scores are possibly related
to a ceiling effect. Future study may consider employing
tasks of increased level of difficulty and provided data of
different forms, e.g. neuro-imaging and physiological
data as behavioural performance might not fully reflect
the brain functions (see Potenza and coworkers [20]).
Future studies may also look into the role of state-anxiety in relating to state- or trait-impulsivity for a more
integrated view over different yet inter-related psychological mechanisms underlying the pathophysiology of
pathological gambling.

Conclusions
To conclude, impulsivity can be broken down into a
state and a trait. Previous studies have closely linked
impulsivity to pathological gambling, but the effects of
trait and state impulsivity on pathological gamblers
appear to be distinct. Indeed, pathological gambling
seems to be related to an impulsive style of functioning
and the cognitive and affective domains of state-impulsivity were not observed to be essential factors to differentiate pathological gamblers and controls.
Abbreviations
DSM-IV-TR: the Diagnostic and Statistical Manual of Mental Disorders; BIS-11:
Barratt Impulsiveness Scale Version 11; ECT: Emotional Conflict Task; BDI-II:
Beck Depression Inventory Version 2; SOGS: South Oaks Gambling Screen;
Stroop: Stroop Color and Word Test; W: non-color words; D: dot color; C:
color word; RT: reaction time; SD: Standard Deviation; sec: seconds; msec:
milliseconds.
Acknowledgements
This project was supported by the Research and Conference Grant
(#201011159117) and the May Endowed Professorship of The University of
Hong Kong.
Author details
1
Laboratory of Neuropsychology, The University of Hong Kong, Pokfulam
Road, Hong Kong, China. 2Laboratory of Cognitive Affective Neuroscience,
The University of Hong Kong, Pokfulam Road, Hong Kong, China. 3The State
Key Laboratory of Brain and Cognitive Sciences, The University of Hong
Kong, Pokfulam Road, Hong Kong, China.
Authors’ contributions
TMC conceptualized the research idea and designed the study. FDM
administered the experiment and collected clinical data during clinical
interviews. AKY performed statistical analysis. FDM wrote the first draft of the
manuscript. TMC coordinated the research project and revised the
manuscript critically. All authors contributed to and have approved the final
manuscript.

Page 6 of 7

Competing interests
The authors declare that they have no competing interests.
Received: 12 September 2011 Accepted: 13 November 2011
Published: 13 November 2011
References
1. American Psychiatric Association: Diagnostic and statistical manual of mental
disorders (4th ed.; Text revision) Washington, DC; 2000.
2. Shaffer HJ, Hall MN, Vander Bilt K: Estimating the prevalence of disordered
gambling behavior in the United States and Canada: a research
synthesis. Am J Public Health 1997, 89:1369-1376.
3. Wong ILK, So EMT: Prevalence estimates of problem and pathological
gambling in Hong Kong. Am J Psychiatry 2003, 160:1353-1354.
4. Rugle L, Melamed L: Neuropsychological assessment of attention
problems in pathological gamblers. J Nerv Ment Dis 1993, 181:107-112.
5. Potenza MN: Review. The neurobiology of pathological gambling and
drug addiction: an overview and new findings. Philos Trans R Soc Lond B
Biol Sci 2008, 363:3181-3189.
6. Verdejo-Garcia A, Lawrence AJ, Clark L: Impulsivity as a vulnerability
marker for substance-use disorders: Review of findings from high-risk
research, problem gamblers and genetic association studies. Neurosci
Biobehav R 2008, 32:777-810.
7. Spielberger CD, Krasner S, Solomon E: The experience, expression, and
control of anger. In Health Psychology: Individual Differences and Stress.
Edited by: M.P. J.. New York: Springer; 1988:89-108.
8. Deffenbacher JL, Oetting ER, Thwaites GA, Lynch RS, Baker DA, Stark RS,
Thacker S, EiswerthCox L: State-trait anger theory and the utility of the
trait anger scale. J Couns Psychol 1996, 43:131-148.
9. Swann AC, Lijffijt M, Lane SD, Steinberg JL, Moeller FG: Trait impulsivity
and response inhibition in antisocial personality disorder. J Psychiatr Res
2009, 43:1057-1063.
10. Patton JH, Stanford MS, Barratt ES: Factor structure of the Barratt
impulsiveness scale. J Clin Psychol 1995, 51:768-774.
11. Christodoulou T, Lewis M, Ploubidis GB, Frangou S: The relationship of
impulsivity to response inhibition and decision-making in remitted
patients with bipolar disorder. European Psychiatry 2006, 21:4.
12. Glicksohn J, Zilberman N: Gambling on individual differences in decision
making. Pers Indiv Differ 2010, 48:557-562.
13. Chan S-C, Raine A, Lee TMC: Attentional bias towards negative affect
stimuli and reactive aggression in male batterers. Psychiatry Research
2010, 176:246-249.
14. Lee TMC, Chan CCH: Stroop Interference in Chinese and English. J Clin
Exp Neuropsychol 2000, 22:465-471.
15. Etkin A, Egner T, Peraza DM, Kandel ER, Hirsch J: Resolving emotional
conflict: A role for the rostral anterior cingulate cortex in modulating
activity in the amygdala. Neuron 2006, 51:871-882.
16. Regard M, Knoch D, Guetling E, Landis TH: Brain damage and addictive
behavior: a neuropsychological and electroencephalogram investigation
with pathological gamblers. Cognitive Behavioral Neurology 2003, 16:47-53.
17. Brand M, Kalbe E, Labudda K, Fujiwara E, Kessler J, Markowitsch HJ:
Decision-making impairments in patients with pathological gambling.
Psychiatry Research 2005, 133:91-99.
18. Kertzman S, Lowengrub K, Aizer A, Ben Nahum Z, Kotler M, Dannon PN:
Stroop performance in pathological gamblers. Psychiatry Research 2006,
142:1-10.
19. Forbush KT, Shaw M, Graeber MA, Hovick L, Meyer VJ, Moser DJ, Bayless J,
Watson D, Black DW: Neuropsychological characteristics and personality
traits in pathological gambling. Cns Spectrums 2008, 13:306-315.
20. Potenza MN, Leung HC, Blumberg HP, Peterson BS, Fulbright RK,
Lacadie CM, Skudlarski P, Gore JC: An FMRI Stroop task study of
ventromedial prefrontal cortical function in pathological gamblers. Am J
Psychiatry 2003, 160:1990-1994.
21. Egner T, Etkin A, Gale S, Hirsch J: Dissociable neural systems resolve
conflict from emotional versus nonemotional distracters. Cereb Cortex
2008, 18:1475-1484.
22. Avram J, Baltes FR, Miclea M, Miu AC: Fronal EEG activation asymmetry
reflects cognitive biases in anxiety: Evidence from an emotional face
stroop task. Appl Psychophys Biof 2010, 35:285-292.

Lai et al. BMC Research Notes 2011, 4:492
http://www.biomedcentral.com/1756-0500/4/492

Page 7 of 7

23. Bartzokis G, Beckson M, Lu PH, Nuechterlein KH, Edwards N, Mintz J: Agerelated changes in frontal and temporal lobe volumes in men. Ach Gen
Psyciatry 2001, 58:461-465.
24. Mitterschiffthaler MT, Williams SCR, Walsh ND, Cleare AJ, Donaldson C,
Scott J, Fu CHY: Neural basis of the emotional stroop interference effect
in major depression. Psychol Med 2008, 38:247-256.
25. Lesieur HR, Blume SB: The South Oaks Gambling Screen (Sogs) - a new
instrument for the identification of pathological gamblers. Am J
Psychiatry 1987, 144:1184-1188.
26. Yang HQ, Yao SQ, Zhu XZ: The Chinese version of the Barratt
Impulsiveness Scale, 11th version (BIS-11) in adolescents: its reliability
and validity. Chinese Mental Health Journal 2007, 21:223-225.
27. Shek DTL: Reliability and factorial structure of the Chinese version of the
Beck Depression Inventory. J Clin Psychol 1990, 46:35-43.
28. Tang SC, Wu AMS, Tang JYC, Yam ECW: Reliability, validity and cut scores
of the South Oaks Gambling Screen (SOGS) for Chinese. J Gambl Stud
2010, 26:145-158.
29. Lynn R, Allik J, Irwing P: Sex differences on three factors identified in
Raven’s Standard Progressive Matrices. Intelligence 2004, 32:411-424.
30. Raven J, Raven JC, Court JH: Standard progressive matrices Psychology Press.
Oxford; 2000.
31. Ekman P, Friesen WV: Pictures of facial affect Palo Alto: Consulting
Psychologists; 1976.
32. Mayr U, Awh E, Laurey P: Conflict adaptation effects in the absence of
executive control. Nat Neurosci 2003, 6:450-452.
33. Yucel M, Lubman DI: Neurocognitive and neuroimaging evidence of
behavioural dysregulation in human drug addiction: implications for
diagnosis, treatment and prevention. Drug Alcohol Rev 2007, 26:33-39.
34. Fillmore MT, Rush CR: Polydrug abusers display impaired discriminationreversal learning in a model of behavioural control. J Psychopharmacol
2006, 20:24-32.
35. Goudriaan AE, Oosterlaan J, de Beurs E, Van den Brink W: Pathological
gambling: a comprehensive review of biobehavioral findings. Neurosci
Biobehav R 2004, 28:123-141.
36. Brewer JA, Potenza MN: The neurobiology and genetics of impulse
control disorders: Relationships to drug addictions. Biochemical
Pharmacology 2008, 75:63-75.
37. Potenza M: Should addictive disorders include non-substance-related
conditions? Addiction 2006, 101:142-151.
38. Goudriaan AE, Oosterlaan J, de Beurs E, van den Brink W: Neurocognitive
functions in pathological gambling: a comparison with alcohol
dependence, Tourette syndrome and normal controls. Addiction 2006,
101:534-547.
39. Fishbein DH, Eldreth DL, Hyde C, Matochik JA, London ED, Contoreggi C,
Kurian V, Kimes AS, Breeden A, Grant S: Risky decision making and the
anterior cingulate cortex in abstinent drug abusers and nonusers.
Cognitive Brain Res 2005, 23:119-136.
40. Toneatto T, Ladoceur R: Treatment of pathological gambling: a critical
review of the literature. Psychol Addict Behav 2003, 17:284-292.
doi:10.1186/1756-0500-4-492
Cite this article as: Lai et al.: Impulsivity and pathological gambling
among Chinese: Is it a state or a trait problem? BMC Research Notes 2011
4:492.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

