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Abstract The Iowa Gambling Task (IGT) was created to
assess real-world decision making in a laboratory setting
and has been applied to various clinical populations (i.e.,
substance abuse, schizophrenia, pathological gamblers)
outside those with orbitofrontal cortex damage, for whom
it was originally developed. The current review provides a
critical examination of lesion, functional neuroimaging,
developmental, and clinical studies in order to examine the
construct validity of the IGT. The preponderance of
evidence provides support for the use of the IGT to detect
decision making deficits in clinical populations, in the
context of a more comprehensive evaluation. The review
includes a discussion of three critical issues affecting the
validity of the IGT, as it has recently become available as a
clinical instrument: the lack of a concise definition as to
what aspect of decision making the IGT measures, the lack
of data regarding reliability of the IGT, and the influence of
personality and state mood on IGT performance.
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Construct Validity of the lowa Gambling Task

The Iowa Gambling Task (IGT) was created to assess real-

world decision making in a laboratory setting (Bechara et
al. 1994). Individuals are given $2000 to start, and are told
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to maximize profit over the course of 100 trials by selecting
cards from one of four decks. On each draw, Decks A and
B yield a profit of $100 on average, and Decks C and D
yield a $50 profit on average. However, after 10 selections
from Decks A and B, individuals have incurred a net loss of
$250, whereas after 10 selections from Decks C and D,
individuals have incurred a net gain of $250 (Bechara et al.
1994). Decks A and B have been termed “disadvanta-
geous,” and selection from these decks is deemed risky,
while Decks C and D are termed “advantageous” (Bechara
et al. 1994). The IGT was originally administered using
decks of paper cards; however, the computerized version of
the task is more commonly used, with no differences
between these two versions of the task (e.g., Bechara et al.
2000b; Bowman et al. 2005). Similarly, no differences have
been shown when using real rewards or just earning “play
money” (Bowman and Turnbull 2003). According to the
newly published professional manual for the computerized
IGT (Bechara 2007), performance on the IGT is also
resistant to length of time delays between trials. Several
outcome measures are commonly used, including total
money won (van den Bos et al. 2006), the difference
between total advantageous and total disadvantageous
selections (Bechara et al. 1998; Bolla et al. 2005; Ernst et
al. 2002; Ernst et al. 2003a, b; Franken and Muris 2005)
and the pattern of this difference by 20-block trials over
100 card plays (Bechara et al., 2000b, 2001, 2002;
Bowman et al. 2005; Fernie and Tunney 2006; Turnbull
et al. 2005; van den Bos et al. 2006). Bechara (2007)
provides normative data for the total score, the scores in
each of 5 20-block subsets, and the total number of cards
selected from each deck.

Since its creation, the IGT has been used as a behavioral
indicator of risky decision making and it has recently
become available as a clinical tool (Bechara 2007).
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However, a comprehensive review of the literature regard-
ing the construct validity of the IGT has yet to be
conducted. Construct validity assesses whether a test
actually measures the construct it purports to measure
(Cronbach and Meehl 1955), in this case, risky or “real
world” decision making. Interestingly, the developers of the
IGT did not define the construct of decision making beyond
these descriptors. Decision making is a broad and complex
construct, making this lack of clarification potentially
problematic. However, the history of the IGT’s develop-
ment provides additional information about the specific
aspects of decision making that the IGT developers were
attempting to assess with the task, and we will begin our
review with an historical overview of the concept of
decision making as it applies to the IGT.

Because the IGT was initially created to assess individ-
uals with ventromedial prefrontal cortex damage who
exhibited real-world decision making deficits but performed
normally on other lab-based measures of cognitive func-
tioning (Bechara et al. 1994; Bechara 2007), we will
continue our review with construct validity evidence from
neuroimaging, including studies of individuals with docu-
mented damage to the frontal lobe, as well as functional
neuroimaging studies of the IGT in both clinical and
nonclinical populations.

The professional manual for the IGT indicates that, in
addition to inferring “the level of decision making capacity
of an individual in relation to the general population”, an
additional clinical use for the instrument is to “obtain
information that supports a diagnosis” (Bechara 2007, p. 7).
In addition to individuals with focal brain damage, the
manual lists the following as appropriate populations for the
IGT: addiction, differing age groups, obsessive-compulsive
disorder, pathological gambling, psychoses, bipolar disorder,
and attention-deficit/hyperactivity disorder. Thus, our re-
view of the construct validity of the IGT will include a
review of IGT findings in these clinical populations, as well
as the relation of the IGT to other measures of decision
making.

Defining Decision Making with the IGT

The creators of the IGT referred to the instrument as a
behavioral measure of risky decision making, a complex,
hard to define construct. Decision making involves, at its
most basic level, the selection of one option from several
alternatives. “Cold” cognitive reasoning and “hot” affective
processing can both influence this process. “Cold” decision
making is associated with rational and cognitive determi-
nations of risks and benefits associated with options, and
requires the knowledge of the risk/benefit ratio, the ability
to retrieve them from memory, and the ability hold them in
mind while comparing and contrasting them (working

memory), whereas “hot” decision making involves emo-
tional and affective responses to the options (Seguin et al.
2007).

The idea of “hot” decision making is consistent with the
somatic marker hypothesis, explained in detail by Bechara
(2004) and summarized briefly here. The somatic marker
hypothesis states that the experience of emotion is tied to
the decision making process. This emotional experience
may remain at the unconscious level, but can be viewed as
“gut feelings” or “hunches,” the so-called somatic marker
that guides decision making (Bechara et al. 1997). Damasio
(1994) hypothesized that the somatic marker’s role in “hot”
decision making is to assist the “cold” decision making
process by unconsciously biasing the available response
selections in a complex decision making task. In brief,
consideration of a particular decision making situation will
bring to mind mental images and associations important for
that decision, which will in turn elicit bodily signals and
emotional states associated with those images (somatic
markers). Somatic markers are integrated automatically,
involuntarily, and unconsciously by the ventromedial
frontal lobes into the more conscious decision making
process. However, when neurological damage affects brain
areas associated with “hot” decision making, this can
impair the “cold” decision making process as well.

There is evidence consistent with the somatic marker
hypothesis and the role of “hot” decision making during the
IGT. Over IGT trials, healthy controls eventually demon-
strate an anticipatory electrodermal response to card
selection; prior to selecting a card from a “risky” deck,
they show a physiological reaction indicating that they are
bodily experiencing the anticipated risk. However, individ-
uals with ventromedial prefrontal cortex damage do not
develop this anticipatory electrodermal response (Bechara
et al. 1996). Other studies have shown positive correlations
between the development of anticipatory skin conductance
responses and better performance on a similar gambling
task (Crone et al. 2004; Carter and Pasqualini 2004).

Some recent data suggest that not all aspects of the IGT
are equal at detecting “cold” and “hot” decision making
processes. Brand et al. (2007b) referred to selections during
the first block of trials decision making under ambiguity,
because there has not been time for a participant to
experience any of the win/loss contingencies for the deck
choices. Selections during the last block of trials were
referred to as decision making under risk, because after
many plays, participants should have experienced the
different win/loss contingencies enough to know which
decks are risky and which are not; thus, decisions to play a
risky deck at that point would reflect a different decision
process than a play of a risky deck early in the 100 trials.
This difference in type of decision making assessed across
trials of the IGT should be considered when collapsing
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selections across blocks to create a summary score based on
total advantageous and disadvantageous selections, and
may be related to inconsistencies in research findings
reviewed below when summary scores were used as the
IGT dependent variable.

A Word on Reliability

To date, no studies have directly examined the reliability of
the IGT. Reliability is a necessary but not sufficient aspect
of validity and must be assessed before determining that a
test is valid. Difficulties can be foreseen in assessing the
temporal stability of the IGT, due to the potential for
practice effects on later administrations. Support for this
concern comes from several sources. For example, learning
effects on a second IGT administration after a 1 week delay
were found among adolescent and adult normal controls
and adults with substance use disorders, but not among
adolescents with behavior disorders (Ernst et al. 2003a, b).
Similarly, smokers and nonsmokers both decreased risky
responding on the IGT over the course of three admin-
istrations during one testing session (Lejuez et al. 2003).
Learning effects were also noted in normal controls,
abstinent cocaine users, and abstinent marijuana users over
a 25-day delay (Verdejo-Garcia et al. 2007). It is unknown
whether performance on the IGT would be reliable over
time, due to learning effects and previous exposure to the
task. The clinical manual does not address reliability of the
IGT, nor does it comment on applicability of the IGT for
retesting purposes (Bechara 2007). The lack of data
regarding reliability of and practice effects on the measure
may limit its applicability for assessing performance over
multiple administrations (for example, in pre/post interven-
tion studies).

Lesion Studies

The IGT was initially developed to assess decision making
in individuals with damage to the prefrontal cortex,
specifically, to the ventromedial prefrontal cortex (Bechara
et al. 1994). In early studies, individuals with damage to the
ventromedial prefrontal cortex selected significantly more
cards from the disadvantageous decks than from the
advantageous decks, as indicated by comparing the total
number of selections from the two types of decks, whereas
healthy controls and those with damage to other brain areas
chose more from the advantageous decks (Anderson et al.
1999). Damage to the occipital or temporal lobe was not
associated with IGT impairment (Bechara 2004). In initial
validation studies, focus was specifically placed on the
ventromedial prefrontal cortex, as previous case studies had
shown correlations between real-world decision making
deficits and focal damage to this area (Eslinger and

@ Springer

Damasio 1985). Collectively, results suggested that indi-
viduals with ventromedial prefrontal cortex damage show
impairment on the IGT, whereas individuals with damage to
the dorsolateral prefrontal cortex perform similarly to
controls (Bechara et al. 1998, 2000b; Bechara and Damasio
2002; Bechara 2003; Fellows 2004).

Others have not found such specificity within the frontal
cortex. For example, Manes and colleagues (2002) assigned
patients with clearly defined frontal lobe lesions to one of
the following groups: orbitofrontal cortex lesions, dorsolat-
eral prefrontal cortex lesions, dorsomedial prefrontal cortex
lesions, and large, nonspecific lesions that included the
frontal lobe, in which the original ventromedial prefrontal
cortex group (Bechara et al. 1994) would have been
included as none had focal frontal lesions. Impairment on
the IGT was seen in individuals with dorsolateral and
dorsomedial prefrontal cortex damage, as well as in
individuals with large lesions. Individuals with focal
orbitofrontal cortex lesions performed similarly to normal
controls. In a separate study, individuals with both
ventromedial and dorsolateral prefrontal cortex lesions
were impaired on the IGT, in terms of both the total
number of advantageous/disadvantageous selections and
the number of advantageous selections over time, in
comparison to normal controls (Fellows and Farah 2005).

Differences in findings across these studies cannot be
attributed to measurement issues, as all used the same IGT
outcome measures. However, patient characteristics did
vary, which may have led to differences in conclusions
about specificity of the IGT to the ventromedial prefrontal
cortex. In addition to differences in location and specificity
of the frontal lesions in each study, the studies varied in
their use of other behavioral indicators of poor decision
making as an aspect of participant selection. In the original
IGT validation study, part of the inclusion criteria for the
ventromedial prefrontal cortex group was the presence of
documented real life decision making deficits (Bechara et
al. 1994). Later studies limited inclusion to individuals with
focal frontal lesions that were confirmed with either MRI or
CT (Fellows and Farah 2005; Manes et al. 2002); however,
there was no requirement of behavioral evidence of
decision making deficits for inclusion in these studies. Of
note, Manes et al. (2002) also excluded individuals with
current or past psychiatric diagnoses, whereas the other
studies did not (Fellows and Farah 2005; Bechara et al.
1994). This is especially important given the relationship
between IGT performance, affect, and personality charac-
teristics that will be discussed later in the review.

Differences in IGT performance due to laterality of
frontal damage have also been investigated, as it was
hypothesized that right ventromedial prefrontal cortex
damage would be sufficient to cause decision making
deficits, due to the role of the right hemisphere in emotional
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processing (Tranel et al. 2002). No difference in perfor-
mance was found between individuals with right versus left
dorsolateral prefrontal cortex damage (Bechara et al. 1998),
although it was argued that no differences should have been
seen as the IGT is linked to the ventromedial prefrontal
cortex. However, individuals with right ventromedial
prefrontal damage show IGT impairment, whereas those
with left ventromedial prefrontal cortex lesions perform
similarly to controls (Clark et al. 2003; Tranel et al. 2002).
Manes et al. (2002) hypothesized that lesion laterality could
have contributed to their conflicting findings, as previously
discussed, in that 4/5 of the orbitofrontal cortex group had
lesions in the left hemisphere, and 4/5 of the large lesion
group had lesions in the right hemisphere.

Bechara and colleagues have also explored the effect of
amygdala damage on IGT performance (Bechara et al.
1999). They found that 5 patients with focal amygdala
damage also failed the IGT, although psychophysiological
findings suggested that their reasons for failing were
different than those in patients with ventromedial prefrontal
cortex damage. Specifically, the patients with amygdala
damage showed no psychophysiological reactivity to any
stimuli (IGT-related or not), while the patients with
ventromedial prefrontal cortex damage showed psycho-
physiological reactivity to the consequences of an IGT play
(i.e., a win or a loss), just not to anticipated plays. Similar
findings were reported by Brand et al. (2007a, b) in a
sample of three patients with focal amygdala damage.
Bechara and colleagues speculated that the decision making
deficit seen in individuals with ventromedial prefrontal
cortex damage is the result of problems integrating somatic
information from multiple neural sources (including the
amygdala, which has extensive bidirectional connections to
this brain region), whereas IGT impairment in the patients
with amygdala damage was likely related to their general-
ized impairment in emotional conditioning, which ulti-
mately affected their “hot” decision making abilities.
Similarly, Brand et al. (2007a, b) suggested that the
complex nature of the IGT and other similar decision
making tasks requires both “emotional” processing and
“cognitive” processing. In other words, damage to neural
systems involved in emotional reactivity and emotional
conditioning, such as the amygdala, can affect IGT
performance (and be related to other executive dysfunc-
tions; see Brand et al. 2007a, b), as can damage to neural
systems that affect memory and understanding of probabil-
ities and of gain/loss information from prior trials. The idea
that IGT performance can be affected by damage to the
amygdala and other systems involved in emotional pro-
cessing is consistent with the somatic marker hypothesis
and “hot” decision making, as has been previously
discussed. Complicating the interpretation of these findings
is that the patients with amygdala damage in these studies

also incurred damage to the hippocampus, and thus further
studies are needed to clarify what role hippocampal
damage, and consequent memory impairment, might play
in IGT performance.

Overall, the results of these studies show support for the
link between IGT impairment and damage to the frontal
cortex (especially the right frontal cortex) and amygdala,
while damage to other areas of the brain is not associated
with IGT impairment.

Functional Neuroimaging Studies

Findings from functional neuroimaging studies are gener-
ally consistent with lesion data and supportive of the idea
that the IGT is related to frontal lobe functioning. In healthy
controls and in various patient populations, activation to the
medial orbitofrontal cortex is seen when completing the
IGT (Adinoff et al. 2003; Bolla et al. 2003; Ernst et al.
2002; Grant et al. 1999; Tucker et al. 2004; Windmann et
al. 2000).

Some studies have also shown that performance level on
the IGT correlates with level of neural activation. Better
performance on the IGT was correlated with increased
activation to the orbitofrontal cortex among substance
abusers (Bolla et al. 2003), and negatively associated with
perfusion in the anterior cingulate gyrus and the middle,
medial, and superior frontal gyri in cocaine-dependent
individuals (Tucker et al. 2004). Schutter and van Honk
(2005) demonstrated that frontal hypoarousal was associat-
ed with continued disadvantageous selections on the IGT
among female healthy controls. Taken together, imaging
studies support the idea that the IGT performance is related
to frontal lobe functioning.

Correlations with Other Executive Function and Decision
Making Tasks

Interestingly, although an important aspect of construct
validity is the relation of the measure of interest to other
measures of the same construct, few studies comment on
the correlation of IGT performance to performance on other
measures of executive function, in particular to other
measures reflecting decision making skills.

Another test that shows good construct validity for the
assessment of executive functioning is the Wisconsin Card
Sorting Test (WCST; Strauss et al. 2006). Most studies
have shown no relation between the WCST (i.e., completed
categories, perseverative errors, total errors, failure to
maintain set) and the IGT (i.e., total advantageous
selections, selections per block) in either normal (Overman
et al. 2004) or patient populations (Bechara et al. 2001;
Grant et al. 2000; Ritter et al. 2004; Rotherham-Fuller et al.
2004). However, in a recent study, blocks 2, 4, and 5 of the
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IGT were associated with WCST perseverative errors in a
sample of normal adults (Brand et al. 2007a, b), suggesting
a stronger correlation between the risky decision making
component of the IGT and other executive function
measures. Given that both the IGT and the WCST assess
complex, multifaceted constructs, it is unclear which aspect
of the IGT would be expected to correlate with any specific
aspect of the WCST.

A few studies have also compared performance on the
IGT to performance on the Balloon Analogue Risk Task
(BART), another measure of risk-taking behavior (Lejuez et
al. 2002). The BART was created to mimic real-world risk-
taking, in that behavior would be rewarded up to a point,
after which repeated engagement in that behavior would
lead to lower outcomes (Lejuez et al. 2002). Participants are
told to press a button to pump up a balloon, earning money
for each pump, and to stop and collect the money before the
balloon pops. Participants are not provided with any
information about the likelihood the balloon will pop on
any given trial. The BART has shown to correlate strongly
with self-reports of behavioral risk-taking and to distinguish
between smokers and non-smokers (Lejuez et al. 2002,
2003). No correlations were found between performance on
the BART (i.e., adjusted number of pumps) and on the IGT
(i.e., percentage of disadvantageous choices) among adult
smokers (Lejuez et al. 2003).

Further, the IGT manual states that individuals with poor
memory and poor performance on other executive tasks are
likely to perform poorly on the IGT (Bechara 2007).
Deficits were noted on both working memory tasks (i.e.,
delayed response and delayed nonmatching to sample) and
on the IGT among individuals with ventromedial lesions
(Bechara et al. 1998). Manes and colleagues (Manes et al.
2002) found that individuals in the large lesion and
dorsolateral cortex groups were impaired on both the IGT
and on a spatial working memory task, whereas individuals
in the orbitofrontal cortex group were not significantly
different from controls on either the IGT or the spatial
working memory task. In addition, Brand et al. (2007a, b)
found evidence for broader executive function impairment
in their three patients with focal amygdala damage who
performed poorly on the IGT. Taken together, these results
indicate that performance on the IGT is related to
performance on various working memory and executive
function tasks.

Developmental Aspects of the IGT

Executive functions develop as individuals reach adulthood
(Carlson 2005), and the frontal lobes continue to develop
into adolescence (Segalowitz and Davies 2004). Further,
age-related declines in executive functions (Rhodes 2004),
as well as in gray matter density and activity levels in the
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frontal lobe structures (Grady et al. 2006; Zimmerman et al.
2006) have been shown. Therefore, age-related changes in
executive tasks are expected, and studies showing age-
related changes in IGT performance would further support
its validity as a measure of executive functioning.

Children and Adolescents According to cross-sectional
research, age and IGT performance are positively related,
in that greater selections are made from advantageous decks
with increasing age (Blair et al. 2001; Hooper et al. 2004;
Kerr and Zelazo 2004; Garon and Moore 2007). Several
studies have used a “child-friendly” version of the IGT, in
which participants are asked to “feed a hungry donkey”
instead of selecting cards from decks; the exact format of
the instrument remains the same (e.g., Crone and van der
Molen 2004). Adults, but not adolescents, learn to make
advantageous choices on this task (Crone et al. 2003; Crone
and van der Molen 2004). This finding has been replicated
utilizing the original IGT (Overman et al. 2004).

Three studies have shown no effect of age on the IGT.
Groups of 3-, 4-, and 6-year-olds were compared on a
simplified version of the IGT, with no effect of age on task
performance (Garon and Moore 2004). When adolescents
have been compared to one another, no age-related
changes, in terms of the number of advantageous selections,
have been shown (Ernst et al. 2003a, b; Lehto and Elorinne
2003). However, in all three studies, there was a restricted
range of ages being compared, likely contributing to the
lack of findings.

Older Adults Few studies have compared older and
younger adults on IGT performance, with conflicting
results. In two comparisons of adults ages 2655 to adults
ages 56—85, a large portion of the older adults, though less
than half of the group, showed impairment on the IGT, as
defined by total advantageous versus disadvantageous
selections (Denburg et al. 2005, 2006). These results were
supported by Fein et al. (2007), who found a greater
number of adults ages 56-85 were impaired on the IGT in
comparison to adults ages 18-55. Unfortunately, neither
study provided further assessment of the subpopulation of
older adults who were impaired on the IGT, to determine
whether they had other evidence for executive functioning
or decision making impairment. On the other hand, in a
comparison of adults ages 18-35 to adults ages 65-88, no
age-related effects were noted on the IGT: both groups
showed a preference for the advantageous decks as
indicated by greater selections from those decks over time
(Wood et al. 2005). Of note, these studies utilized different
outcome variables on the IGT, which may have contributed
to the differing conclusions. As previously stated, the use of
performance on the 5th block of trials as the dependent
variable may diminish differences between the age groups,
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as differences in speed of learning on the task may decrease
by this last block of trials, which may be a more specific
measure of risky decision making. In addition, the Wood et
al. (2005) study excluded individuals in their 40s and 50s,
which may have also impacted the results.

Clinical Uses of the IGT

The IGT manual (Bechara 2007) specifies that the
instrument is appropriate for assessment of the following
populations: focal brain damage, addiction, obsessive
compulsive disorder (OCD), pathological gambling, psy-
chosis, bipolar disorder, and attention deficit hyperactivity
disorder (ADHD). The following outlines the key research
findings in these and other clinical populations.

Substance Abuse Numerous studies have investigated IGT
impairment among substance abusing and dependent
individuals, due to evidence of clear real world decision
making deficits in this population and evidence for
involvement of the frontal lobe in addiction disorders (Fein
et al. 2004). In general, significant impairments on the IGT
have been found, in comparison to healthy controls, in
individuals dependent on various substances including
alcohol, cocaine, opioids, and marijuana (Bartzokis et al.
2000; Bechara et al. 2001, 2002; Bechara and Damasio
2002; Bechara and Martin 2004; Bolla et al. 2003, 2005;
Bowden-Jones et al. 2005; Ernst et al. 2003a, b; Fein et al.
2004; Goudriaan et al. 2005; Grant et al. 2000; Mintzer and
Stitzer 2002; Monterosso et al. 2001; Pirastu et al. 20006;
Rotherham-Fuller et al. 2004; Stout et al. 2004, 2005;
Verdejo-Garcia et al. 2006, 2007; Verdejo-Garcia and
Perez-Garcia 2007; Whitlow et al. 2004; Yechiam et al.
2005).

A major methodological limitation in this literature is the
high likelihood that individuals are abusing multiple
substances. In fact, in many of the studies cited above, the
focus was on a primary drug of dependence that led the
individuals into treatment, but there was often abuse of
multiple substances. Interestingly, evidence suggests that
the use of multiple substances can increase impairment on
the IGT above and beyond the impairment shown by the
use of one substance (Bechara and Martin 2004; Grant et al.
2000; Rotherham-Fuller et al. 2004; Yechiam et al. 2005).

Another methodological limitation to the substance
abuse literature is whether or not individuals were abstinent
from their substance of abuse at the time of the evaluation.
Although some findings indicate better performance,
relative to nonabstinent substance users, following a period
of abstinence (e.g., Bartzokis et al. 2000), other research
suggests that IGT impairment in polysubstance abusers is
maintained even in abstinence, relative to normal controls

(Fishbein et al. 2005). In general, IGT performance among
substance dependent individuals is impaired when com-
pared to normal controls, and this impairment appears to
last through a period of abstinence.

Not surprisingly, given these methodological limitations,
there are conflicting findings reported in the literature. For
example, no differences were found between abstinent
cocaine-dependent individuals (n=13) and normal controls
(n=15; Adinoff et al. 2003). They noted that the cocaine-
dependent individuals were not polysubstance users, which
may have partly accounted for the differing findings. The
results regarding IGT performance in nicotine dependent
individuals are particularly conflicting: Field et al. (20006)
found that nicotine deprivation increases impulsive
responding on the IGT, in turn decreasing overall perfor-
mance, when compared to ad libitum smokers, whereas
others have shown no differences between smokers and
nonsmokers on the IGT (Harmsen et al. 2006; Lejuez et al.
2003).

It is notable that, for the most part, studies of IGT
performance in individuals with substance abuse problems
have interpreted poor performance on the IGT as a
consequence of frontal lobe damage related to the substance
of abuse. The IGT manual (Bechara 2007), however, states
that poor performance on the IGT among substance
addicted individuals indicates poor decision making, not
frontal lobe damage from substance use. For example, the
use of multiple substances of abuse may be linked to more
severe addiction, which could be related to more extensive
brain damage, but may also be reflective of premorbidly
poor decision making and greater comorbid psychopatholo-
gy (Midanik et al. 2007). Recent studies have acknowledged
the possibility that premorbid personality characteristics,
such as sensation seeking, or premorbid dysfunction, such
as psychopathy, may be linked both to the propensity to
abuse multiple substances and to poorer performance on the
IGT (Suhr and Tsanadis 2007).

Pathological Gambling Similar to substance abuse, patho-
logical gambling is an example of uncontrolled risk taking
in everyday life, and individuals with pathological gam-
bling problems have shown deficits on various executive
and decision making tasks (Brand et al. 2005). However,
pathological gambling itself is not neurotoxic, as substance
abuse can be, and thus findings of IGT impairment in these
populations can help to clarify the relation of IGT
performance to risky decision making above and beyond
direct evidence for brain dysfunction. Pathological gam-
blers, in comparison to normal controls, show impairments
on the IGT, in that they fail to shift towards the
advantageous decks over learning trials (see Goudriaan et
al. 2004, for a review; Cavedini et al. 2002; Linnet et al.
2006). In a study of pathological gamblers, detoxified
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alcoholics, individuals with Tourette’s syndrome, and
normal controls, Goudriaan et al. (2005) found that
pathological gamblers were impaired on the IGT, and were
indistinguishable from detoxified alcoholics. In each of
these studies, pathological gamblers were impaired on the
IGT, consistent with the observation of everyday difficulties
in decision making.

Pathological gamblers often have comorbid disorders
that may influence performance on the IGT. Gamblers can
have comorbid substance abuse (Ciarrocchi 1993), which,
as previously discussed, can negatively impact IGT
performance. It is important to consider that these comorbid
diagnoses, and other personality characteristics (such as
sensation seeking), and not just the individual’s “primary
diagnosis,” may play a role in poor performance on the
IGT.

OCD and Schizophrenia Frontal lobe dysfunction and poor
performance on neuropsychological tasks are common in
schizophrenia (Ritter et al. 2004; Shurman et al. 2005) and
OCD (Rauch 2000). Impairments on the IGT are seen in
schizophrenia when compared to healthy controls (Ritter et
al. 2004; Shurman et al. 2005) and to patients with OCD
(Whitney et al. 2004). Interestingly, in these studies, no
differences were found in WCST performance among the
groups being compared. On the other hand, several studies
have found no differences between schizophrenic patients
and normal controls (Bark et al. 2005; Cavallaro et al.
2003; Evans et al. 2005; Rodriguez-Sanchez et al. 2005;
Wilder et al. 1998). These conflicting results are not due to
a confound of the dependent variable used, as these
differing results held for the difference between total
advantageous and total disadvantageous selections (Bark
et al. 2005; Cavallaro et al. 2003; Rodriguez-Sanchez et al.
2005; Whitney et al. 2004), as well as for this difference in
each of the five blocks of trials (Bark et al. 2005; Evans et
al. 2005; Ritter et al. 2004; Rodriguez-Sanchez et al. 2005).

Cavallaro et al. (2003) hypothesized that dorsolateral
prefrontal cortex dysfunction is associated with schizophre-
nia, whereas ventromedial prefrontal cortex dysfunction is
associated with OCD. In their study, patients with schizo-
phrenia exhibited a higher number of perseverative errors
on the WCST than controls and patients with OCD, while
patients with OCD selected more disadvantageously on the
IGT than patients with schizophrenia and controls, consis-
tent with their hypothesis. In contrast, other studies have
found no IGT impairment in patients with OCD relative to
healthy controls (Lawrence et al. 2006) or individuals with
trichotillomania (Grisham et al. 2007), as performance
improved over time in all groups. Individuals with
combined schizophrenia and OCD symptoms do worse on
the IGT and the WCST than individuals with only
schizophrenia or OCD symptoms (Whitney et al. 2004). It
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is possible that individuals with both schizophrenia and
OCD symptoms have dysfunction in both the ventromedial
prefrontal cortex and dorsolateral prefrontal cortex, which
would explain these results.

Attention-Deficit/Hyperactivity Disorder Although ADHD
is a disorder often linked to the frontal lobes (i.e., Zang et
al. 2005), only two published studies could be found that
examined IGT deficits among adults meeting DSM-IV
criteria for ADHD. In the most recent (Malloy-Diniz et al.
2007), 50 adults diagnosed with ADHD based on indepen-
dent interviews with a neurologist and a psychologist (14
met diagnostic criteria for inattentive subtype and 36 met
criteria for combined subtype) were compared to 51 healthy
controls. Participants were tested off medication. Individu-
als with ADHD made significantly more disadvantageous
decisions on blocks 3, 4, and 5 of the IGT. These results
were in direct contrast to the results of a previous study
comparing adults with ADHD (n=10; subtype unknown) to
healthy volunteers (n=12; Ernst et al. 2003a, b). Adults in
the ADHD group met DSM-IV criteria for ADHD in
childhood and adulthood, as assessed with the NIMH
Diagnostic Interview Schedule. Those using stimulants
refrained from their use for 48 h prior to the testing session.
No differences were noted between adults with ADHD and
healthy controls on the IGT, when examining the difference
between total advantageous and total disadvantageous
selections. It is possible that their lack of findings was
related both to small sample size and to use of only the total
score in their IGT analysis. In a recent study in our
laboratory (Zimak et al. 2008), we compared 16 adults with
ADHD (tested off medication) to 23 adults who self-
reported high levels of current ADHD symptoms but did
not meet diagnostic criteria for the disorder (no evidence
for childhood symptoms based on self-report and collateral
information), and 31 controls. Most of the ADHD sample
would have been characterized as predominantly inattentive
type. Interestingly, the individuals with current ADHD
symptoms, but not ADHD diagnoses, were the most
impaired on the last quintile of the IGT, with the ADHD
diagnosis group actually performing the best of the three
groups.

These inconsistent findings raise concerns about the
usefulness of the IGT in ADHD diagnosis, and also raise
questions about the factors that might be associated with
IGT impairment in ADHD; for example, symptomatic
presentation (inattentive versus hyperactive/impulsive
symptoms), or even personality characteristics. For exam-
ple, Malloy-Diniz et al. (2007) reported significant corre-
lations between poor IGT performance and high scores on
self-reported impulsive personality characteristics using the
Barratt Impulsivity Scale (Barratt et al. 1999) in his ADHD
sample. However, in data from our lab, both ADHD
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symptom and ADHD diagnosis groups were significantly
higher on measures of impulsivity than controls (Zimak et
al. 2008). Thus, further research is needed to examine the
usefulness of the IGT in ADHD evaluation.

Other Clinical Populations The following populations
have also been the subject of IGT research. Findings from
these studies, however, provide support both for and against
the construct validity of the IGT as a measure of risky
decision making and/or frontal lobe dysfunction.

Psychopathy A major personality disorder that involves
decision making deficits, and where there is evidence of
frontal lobe dysfunction, is psychopathy (Ross et al. 2007).
The primary sampling source for these studies has been
prison inmates, and varying results have been found.
Inmates with psychopathic traits, as measured by the
Psychopathy Checklist Revised, performed worse on the
IGT than inmates without psychopathic traits (Mitchell et
al. 2002); these researchers demonstrated a similar pattern
of findings in boys with psychopathic traits as part of
another study utilizing the Psychopathy Screening Device
(Blair et al. 2001). However, others have not found IGT
impairment in inmates with psychopathic traits, also as
measured by the Psychopathy Checklist Revised (Losel and
Schmucker 2004; Schmitt et al. 1999). Neither of these
studies controlled for substance use/abuse, however. In
each of these studies, high scorers on these measures,
indicating a number of psychopathic traits, were compared
to low- and middle-scorers on the measure to assess any
differences on IGT performance. Stout et al. (2005) found
that high numbers of antisocial characteristics were related
to IGT performance in substance users, but that personality
characteristics were not correlated with IGT performance in
nonusers. Again, the issue of comorbidity is a factor in
determining the factor or factors related to poor IGT
performance in such clinical populations.

Neurological and Medical Conditions Researchers have
investigated IGT performance in individuals with various
neurological and medical conditions that have previously
been associated with risky behavior or frontal lobe
dysfunction. For example, impairments on the IGT have
been found in HIV+ males when compared to HIV— males
(Hardy et al. 2006; Martin et al. 2004), and Huntington’s
and Parkinson’s disease patients when compared to healthy
controls (Campbell et al. 2004; Czernecki et al. 2002;
Perretta et al. 2005; Stout et al. 2001). These findings have
included several dependent variables from the IGT, includ-
ing total advantageous minus disadvantageous selections,
and selections over trial blocks. Eating disorders have been
theorized to relate to obsessive-compulsive-like behaviors,
and individuals with eating disorders show similar impair-

ment on the IGT to those seen in individuals with true OCD
(Cavedini et al. 2004; Davis et al. 2004). For the most part,
these studies are supportive of the construct validity of the
IGT as a test of risky decision making that may reflect
frontal lobe dysfunction. However, IGT impairment has
also been found in chronic pain populations in comparison
to pain-free healthy controls (Apkarian et al. 2004; Mongini
et al. 2005). Such findings do not necessarily support the
relation of the IGT to the frontal lobe, nor to the cognitive
construct of decision making; rather, these findings raise
concern about other variables that are potentially related to
IGT performance, such as negative affect, which will be
discussed in more detail below.

Personality Characteristics and Affect In early work on the
IGT, Bechara and colleagues (Bechara et al. 2000a)
suggested that a significant minority of “normal” controls
who performed poorly on the IGT may in fact score high in
“cognitive disinhibition,” which they defined as having a
personality style that lead to “myopia for the future” that
would explain their pattern of IGT performance. However,
very little research has been conducted to examine the
personality correlates of IGT performance. While such
work might be supportive of the IGT’s construct validity, it
also has implications for interpretation of “impaired”
performance in individuals who complete the IGT as part
of a clinical evaluation.

Personality Characteristics Poor IGT performance has been
seen in children with high amounts of sensation seeking/
disinhibition (Crone et al. 2003), in those low in shyness
relative to those high in shyness (Addison and Schmidt
1999), and in those who are high in behavioral activation but
low in behavioral inhibition (van Honk et al. 2002). Two
studies examined the relationship of IGT to personality
characteristics reflecting behavioral inhibition and behavioral
activation. Franken and Muris (2005) found that individuals
scoring high on a measure of Reward Responsiveness had
better performance on the IGT; however, these researchers
utilized different reward/punishment discrepancies than those
in the original IGT task, and their overall sample performed
more poorly on the IGT than those in comparison studies.
Suhr and Tsanadis (2007) found that individuals scoring high
on Reward Responsiveness and Fun Seeking personality
traits had worse performance on the IGT. Overall, the results
of the few studies that have explored personality correlates
of IGT performance in nonclinical samples suggest that
underlying personality characteristics, independent of a
psychological disorder, mental disorder, or frontal lobe
dysfunction, may impact performance on the IGT.

Affect/Mood Data also suggest impairments in IGT could
be related to negative affect. Research suggests that mood
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can influence judgments regarding perceived frequency of
risk and risky decision making (Arkes et al. 1988; Finucane
et al. 2000; Johnson and Tversky 1983; Nygren 1998).
Consistent with these non-IGT findings, Must and col-
leagues (Must et al. 2006) demonstrated that patients with
major depressive disorder were impaired on the IGT.
Similarly, Suhr and Tsanadis (2007) found that higher
negative mood was related to riskier performance on the
IGT in a nonclinical sample; of note, their personality
findings reviewed above held even after controlling for
negative mood. In summary, although few studies have
considered the contribution of state mood to IGT perfor-
mance, these findings do suggest that it will be important to
consider affective state when interpreting IGT performance,
particularly given the high comorbidity of depressed mood
with many of the clinical disorders in which the IGT is
utilized.

Bottom Line

Construct validity of a neuropsychological instrument can
be shown if research indicates that the test actually
measures what it purports to measure. Evidence for
construct validity is important to interpretation of findings
in research using the IGT and to its use in a clinical setting.

Evidence suggests that the IGT assesses “hot” decision
making processes, as emotional processing is associated
with performance on the task (and is consistent with the
somatic marker hypothesis). In fact, some evidence sug-
gests that the risky decision making component of the IGT
is more apparent in the last trials of the task (Brand et al.
2007a, b) than in earlier trials. Future research with the IGT
should utilize performance across blocks of trials as a basis
for comparison between groups in order to further address
this possibility. Using only a composite score on the IGT
may be a major contributor to the inconsistencies in the
IGT literature to date.

With regard to the IGT’s relationship to frontal lobe
functioning, individuals with damage to the ventromedial
prefrontal cortex, as well as those with large legions
encompassing the frontal lobes, are impaired on the IGT.
Individuals with focal dorsolateral and dorsomedial frontal
lesions, as well as occipital and temporal lobe lesions, have
not shown impairment on the IGT, although patients with
amygdala damage do. Functional neuroimaging studies
show increased activation to the orbitofrontal cortex during
the IGT, which again lends support to its validity as a
measure of functioning of the prefrontal cortex and its
connections to the amygdala, consistent with the somatic
marker hypothesis. Of course, the IGT is a behavioral
measure, not a measure of brain structure, and thus is only
appropriately used in assessment of frontal lobe dysfunction
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in conjunction with other medical and neurological findings
as part of a comprehensive assessment.

With regard to its relationship to other measures of
executive functioning and decision making, additional
research is needed. Mixed results have been found when
performance on the IGT is compared to performance on the
WCST, the BART, and various working memory tasks.
Impairments in cognitive skills that are part of “cold”
decision making processes could in fact affect performance
on the IGT. Additional studies may be able to help
determine the nature of the relationship of the IGT with
other tasks, which is crucial to interpretation of IGT
findings within the context of a comprehensive clinical
assessment.

Evidence for the ecological validity of the IGT is also
needed, as it is unclear what the relationship is between
performance on the task and in a real-world assessment of
decision making. The clinical studies reviewed above do
suggest a link between IGT and real-world clinically
relevant risky behaviors, including substance use disorders,
gambling, and psychopathic behavior. However, further
work on behavioral indicators of risk within these pop-
ulations would also be beneficial. For example, longitudinal
studies of treatment naive substance abusers may demon-
strate that IGT performance at the beginning of treatment is
related to treatment outcome and relapse, which would also
provide ecological validity for the IGT as a measure of
risky decision making. In addition, more research is needed
on the relation of IGT performance to non-clinical risky
decision making and behavior, such as financial or medical
risky decision making.

With regard to developmental issues, age-related
changes have been shown on the IGT, but results are
mixed. Executive functions, and the frontal lobes in
general, develop throughout childhood and adolescence.
Increases in performance on the IGT, in that more cards
were selected from the advantageous decks, were seen with
increasing age among children, adolescents, and young
adults. Studies with older adults have shown mixed results.
Further research is needed to better understand develop-
mental aspects of the IGT, particularly for older adults, and
the relationship of IGT performance to other cognitive
abilities in the older population.

Although the preponderance of evidence supports the
IGT as a measure of risky decision making that may reflect
dysfunction of frontal lobe structures or frontal connections,
our review also identified three issues important to use of
the IGT as a clinical instrument. The first critical issue is
that the IGT is a behavioral measure, not a measure of a
brain structure, and in fact is a complex behavioral measure
assessing a complex construct. As with any neuropsycho-
logical instrument, performance on the IGT cannot be
interpreted in isolation. The pattern of performance on the
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IGT, in concert with performance on other executive
functioning measures as well as on other neuropsycholog-
ical measures including memory and working memory, will
need to be interpreted in the context of the patient’s history,
current mood, personality, other symptoms, neurological
findings, etc.

The second critical issue involves reliability/practice
effects. A few researchers have utilized a two-time design,
and have shown consistent learning effects on the IGT (i.e.,
performance improves on repeated administrations). Re-
search into the reliability of the IGT itself has yet to be
conducted, and was not discussed in the clinical manual
(Bechara 2007). As mentioned above, this is critical when
considering the use of IGT as a repeated measure in
longitudinal research or when clinically interpreting perfor-
mance on the IGT in a pre/post treatment design.

The third critical issue is the growing evidence for the
relationship of personality and state mood to IGT perfor-
mance. This is of crucial importance in interpreting IGT
performance in individuals for whom impulsive or sensa-
tion seeking personality tendencies and/or negative mood
might well be a factor explaining both engagement in or
experience of the clinical behavior and poor IGT perfor-
mance. In other words, an impulsive/sensation seeking
personality may well have lead to the clinical disorder
(substance abuse, traumatic brain injury), as well as being
associated with poor IGT performance. Thus, interpretation
of IGT performance as reflecting only the consequences of
the clinical disorder may be inaccurate. There has been little
to no acknowledgment to date of the potential contribution
of premorbid personality and/or state dependent mood on
IGT performance in existing clinical literature. Future
research studies using the IGT as a dependent variable
should consider the role of premorbid personality character-
istics and state mood when interpreting the performance of
their participants. In addition, these limitations may affect
the IGT’s ability to be used effectively as a clinical
instrument to judge an individual’s performance. At the
very least, these findings suggest that concurrent assess-
ment of personality and state mood be part of a clinical
evaluation using the IGT, and that the results of such tests
be considered when interpreting the clinical significance of
IGT findings.
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