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Recent research has identified a number of factors that can influence performance

on the Iowa Gambling Task (IGT) when it is used in clinical or research settings. The

current studies examine the effects of construal level theory (CLT) on the IGT. Study 1

suggests that when primed with a high construal mindset (i.e., thinking abstractly vs.

concretely), individuals learned to avoid Deck A more than those primed with a low

construal mindset. Study 2 suggests that when construal level is manipulated through

psychological distance (i.e., selecting for a close vs. distant friend), individuals in a high

construal mindset instead showed a preference for Deck A compared to individuals in a

low construal mindset or a control group. Taken together, these studies suggest that IGT

performance is impacted by the manner in which one construes the task. Implications

for decision making research and use of the IGT as a clinical and research instrument are

discussed.
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INTRODUCTION

People make decisions daily, from seemingly mundane choices like what to wear to major life
decisions like who to marry or what career path to take. Whether mundane or life-changing, the
decisions we make define who we were, who we are, and who we will be. Individuals who choose
advantageously reap the benefits of those decisions, while those that choose disadvantageously
are often left wondering how they arrived at their current state. Many measures exist that
assess different types of decision making, some of which also purport to predict who will decide
advantageously and who will decide disadvantageously. The Iowa Gambling Task (IGT; Bechara
et al., 1994) is widely used by clinicians and researchers alike, and examines both advantageous and
disadvantageous selections under ambiguity and risk.

Recent research has called into question the utility of using the IGT in isolation as a clinical
measure of decision making, as significant fluctuations in performance occur in a healthy control
populations and the precise decision making measured by the task is still debated (for review, see
Steingroever et al., 2013). Prior research has highlighted how contextual factors such as negative
mood and extra learning trials can improve performance on the IGT (Buelow et al., 2013, 2014),
while the anticipation of a public speaking task can decrease performance on the IGT (Preston et al.,
2007) suggesting that contextual factors could mask or otherwise interfere with the assessment of
the individual’s actual (baseline) decision making ability. Additionally, the IGT scoring criteria can
affect interpretation of selections on the task (see below for additional detail). Taken together, these
contextual and scoring factors can affect performance on behavioral measures of decision making.
Moreover, multiple studies have shown few significant correlations between performance on the
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IGT and performance on other behavioral decision making
and problem solving tasks (Lejuez et al., 2003; Overman
et al., 2004; Aklin et al., 2005; Skeel et al., 2007; Buelow
and Blaine, 2015), leading to questions regarding whether the
task is sensitive to only decision making impairments. The
IGT (Bechara, 2007) is used by clinicians to assess risk-taking
behavior and decision making. Understanding the different
contextual factors that could influence performance on this
task will help guide the improvement of the clinical assessment
of decision making. Given this, the present set of studies
sought to examine whether the manner in which the task is
construed (abstractly or concretely) might affect outcomes on
the IGT.

THE IOWA GAMBLING TASK AS A
CLINICAL MEASURE OF DECISION
MAKING

The IGT is one of the most widely cited behavioral decision
making tasks in the literature and has been adapted into a
clinical assessment instrument (Bechara, 2007) based on the
Bechara et al. (2001) test revision. The task was initially designed
to assess decision making impairments in individuals with
ventromedial prefrontal cortex damage who showed real-world
decision making failures but scored within the normal range on
formal measures of executive functioning (Bechara et al., 1994).
Although originally designed for individuals with focal lesions,
research has shown the IGT is sensitive to impairments due
to head injury, amygdala damage, bipolar disorder, obsessive
compulsive disorder, pathological gambling, substance abuse
and dependence, and attention-deficit/hyperactivity disorder
(see Buelow and Suhr, 2009, for discussion). Typically, poor
performance on the IGT (i.e., choosing disadvantageously) is
associated with the presence of these and other neurological or
psychological diagnoses.

On the IGT, participants are given a loan of $2000 and told
to maximize profit over 100 trials by selecting from one of
four decks of cards: A, B, C, or D. On each trial, participants
always experience a win but sometimes also experience a loss.
With some decks, those losses can outweigh the benefits of the
immediate reward. Decks A and B have an average profit of $100
per selection and Decks C and D have an average profit of $50
per selection (Bechara, 2007). After 10 selections from Decks
A or B, individuals have incurred a net loss of $250; however,
after 10 selections from Decks C or D, individuals instead have
earned a net gain of $250 (Bechara, 2007). From these differences
in long-term outcomes, Decks A and B have been considered
“disadvantageous” and Decks C and D “advantageous” (Bechara,
2007). Differences exist between Decks A and B and Decks C
and D, based on the frequency of losses. Selections from Decks A
and C experience losses on 50% of trials, whereas selections from
Decks B and D experience losses on only 10% of trials (Bechara,
2007). These differences in frequency of losses may explain why
a significant subset of “healthy control” participants exhibit a
preference for Deck B, with high immediate rewards, a low
frequency of losses, but long-term negative outcomes (Toplak

et al., 2005; Caroselli et al., 2006; Fernie and Tunney, 2006;
Buelow et al., 2013).

The IGT creators put forth that the task was sensitive to
affective decision making (i.e., gut feelings and intuition; Bechara
et al., 1994; Damasio, 1994; Seguin et al., 2007). Research supports
this idea, indicating that individuals develop somatic markers
in response to disadvantageous selections on the task that help
guide performance (Bechara et al., 1996, 1997; Crone et al., 2004).
However, recent research on the somatic marker hypothesis is
mixed (Dunn et al., 2006), with some research suggesting that
the IGT assesses both affective and deliberative decision making
at different points in the task (Maia and McClelland, 2004;
Brand et al., 2007; Guillaume et al., 2009; Schiebener et al.,
2011). Although the precise decision making processes involved
on the task are still being understood, most researchers agree
early trials assess affective decision making while later trials
assess deliberative decision making (Dunn et al., 2006; Wood
and Bechara, 2014; Buelow and Blaine, 2015). To help further
differentiate these two sets of trials, Brand et al. (2007) found that
decision making during the early trials (“decision making under
ambiguity”) is guided by gut feelings and instincts, while during
the later trials (“decision making under risk”) participants have
learned enough about the decks to estimate the relative risks and
benefits of each. Supporting this distinction is the failure of the
IGT to consistently correlate with other affective decisionmaking
tasks such as the Columbia Card Task-hot (CCT-hot; Figner and
Voelki, 2004) and the Balloon Analog Risk Task (BART; Lejuez
et al., 2002), suggesting that it measures a unique type of decision
making not assessed in other decision making tasks. When factor
analyzed, the IGT held as a unique factor in a model with the
BART and CCT (Buelow and Blaine, 2015).

Despite the IGT’s wide use in research and clinical practice,
recent research has called into question its use as a stand-alone
tool for investigating clinical decision making. Some have argued
that the IGT can be influenced by different factors, including
age (Blair et al., 2001; Crone and van der Molen, 2004; Kerr
and Zelazo, 2004; Denburg et al., 2006; Fein et al., 2007; Garon
and Moore, 2007), gender (Reavis and Overman, 2001; Bolla
et al., 2005; Davis et al., 2007; Goudriaan et al., 2007; Businelle
et al., 2008; van den Bos et al., 2013), personality (Addison
and Schmidt, 1999; van Honk et al., 2002; Crone et al., 2003;
Franken and Muris, 2005; Suhr and Tsanadis, 2007; Buelow and
Suhr, 2013), extra learning trials (Buelow et al., 2013, 2014; Lin
et al., 2013), and mood (Must et al., 2006; Suhr and Tsanadis,
2007; Buelow et al., 2013). It is important to acknowledge that
contextual factors likely affect many clinical measures. However,
the effects of contextual factors become paramount when a lack
of agreement exists on what a specific instrument, such as the
IGT, is truly measuring. Understanding what and how contextual
factors affect performance is an important way to gain knowledge
of the test’s ability to measure what it was designed to measure.
To fully understand an individual’s decision making processes,
assessment of the construct should be minimally sensitive to
contextual factors. Although some of these factors may be more
consistent across time (i.e., gender, personality) than others (i.e.,
age, mood), some factors (i.e., extra trials) are products of the
testing situation. It is possible that the individual’s mindset—not
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just current mood—may affect testing performance on the IGT.
Despite these known limitations of the IGT and inconsistencies
in how it is scored, it has been put forth as a clinical assessment
instrument; however, no other behavioral decision making tasks
have been adapted for clinical use alongside the IGT. It is
important, then, to understand the different factors that influence
performance on this task.

IGT AND CONSTRUAL LEVEL

As previously stated, the IGT can be broken down into
disadvantageous (Decks A and B) and advantageous (Decks C
and D) deck choices (Bechara et al., 1994), with advantageous
decision making dependent on consideration of long-term rather
than short-term outcomes (as the authors originally intended).
However, this masks differences in the frequency of wins and
losses between Decks A and B and between Decks C and D.
Although Decks A and B have similar long-term outcomes,
selecting from Deck A results in losses on 50% of trials whereas
Deck B experiences losses on only 10% of trials (Bechara, 2007).
The magnitude of losses is therefore greater with Deck B than
Deck A. A similar pattern emerges for Decks C (50% losses)
and D (10% losses, greater magnitude of losses). Thus, when
selections from each deck are analyzed independently, the IGT
can also be conceptualized as a choice between high and low
frequency of wins and losses (Caroselli et al., 2006; Lin et al.,
2007, 2009; Chiu et al., 2008). Due to these differing foci of
attention (long-term outcomes vs. frequency of losses), the IGT
manual now refers to selections from Deck B as a non-optimal
decision making strategy but continued selection from Deck A as
indicative of pathological decision making (Bechara, 2007). Not
examining the individual deck selections separately may result
in someone who chooses from Deck B, to minimize frequency
of losses, labeled as just as disadvantageous a decision maker
as someone who continually selects from Deck A despite the
negative outcomes. One contextual factor that has not been
investigated with the IGT, but that may affect outcomes on
individual deck selections, is the manner in which individuals
construe the task.

Individuals often imagine future situations in both the near
and distant future. For example, an individual may imagine
what their life might be like next week or in 5 years.
Considerable research suggests that the process by which an
individual mentally imagines near and distant future events
differs leading to variable outcomes in such domains as category
breadth (Liberman et al., 2002, study 1), dimensionality of
future representations (Liberman et al., 2002, study 2), and
optimism (Taylor and Brown, 1988). Construal level theory
(CLT; Trope and Liberman, 2003, 2010) suggests that when
individuals imagine future events, they create abstract mental
representations that vary to the extent that the imagined future is
near or distant. Thus, CLT suggests that individuals can construe
future events abstractly (high level construal) or concretely
(low level construal). Research indicates that individuals will
construe near future events using a low level construal and
distant future events using a higher-level construal (Trope and
Liberman, 2010). Moreover, CLT suggests that the use of a high

level construal increases with psychological distance (Semin and
Fiedler, 1991; Fujita et al., 2006a). Construal level differences
have also been shown using other types of psychological distance,
such as temporal and social distance (Liberman et al., 2007).
For example, Fujita et al. (2006a) had participants watch a video
of two students interacting and were informed the students
were physically near or physically distant from the participant.
Participants then provided a written description of the activity
in the video. Results indicated descriptions for those in the
physically distant condition contained more abstract language
compared to those in the physically near condition, suggesting
that participants construed the activity in the video with greater
abstraction when they believed the location was distal rather than
proximal.

Applied to the IGT, imagining that one is earning money
for a distant acquaintance (high level construal) should lead
to advantageous decision making while imagining earning
money for a close friend (low level construal) should lead to
disadvantageous decision making. Although the task directions
do not indicate the individual should imagine earning money
for a close friend, it is possible that recent knowledge of a
friend’s financial hardships could weigh on the individual’s mind,
in turn affecting performance on the IGT. Alternatively, if one
actively engaged in abstract thought prior to taking the IGT, that
construal process could transfer to the IGT affecting outcomes
(see Smith and Branscombe, 1988; Gollwitzer and Kinney, 1989;
Förster et al., 2004; for examples using non-IGT tasks).

CLT also posits that when individuals are in a high construal
mindset they are more likely to rely on their internal values
compared to when they are in a low construal mindset
(Sagristano et al., unpublished manuscript). For example, when
students are informed that a potential class is temporally
distant (e.g., will take place in 1 year) they are more likely
to focus on whether or not the professor treats students
with respect. However, when students believe that a potential
class is temporally close (e.g., will start in few days) they are
more likely to focus on things such as the professor’s typical
grade distribution (Kivetz and Tyler, 2007; Torelli and Kaikati,
2009). Moreover, individuals are more likely to endorse attitude
consistent behavior when they are imagining the behaviors in the
distant rather than near future (Fujita et al., 2006b; Sagristano
et al., unpublished manuscript). Thus, decisions made in the
future are more likely to be guided by and reflect one’s internal
values and desires while decisions made in the present are more
likely to reflect specific features of the decision (e.g., contextual
and situational factors).

Given the extent to which different construal mindsets can
affect the processing of information, it stands to reason that
these psychological states may affect performance on decision
making tasks in which differences in long-term vs. short-term
outcomes are present, such as the IGT (e.g., Buelow et al., 2013),
the Delay Discounting Task (e.g., Kirby and Herrnstein, 1995;
Bickel et al., 1999; Kirby et al., 1999, 2005), and the BART (e.g.,
Acheson et al., 2007; Benjamin and Robbins, 2007; Lejuez et al.,
2002). That is, individuals in a high construal mindset should be
more likely to act in accordance with their internal preferences
and values, leading to more advantageous choices on decision
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making tasks when the goal of the task is congruent with a
focus on long-term outcomes (e.g., winning more money on the
IGT). More importantly, those in a high construal state of mind
are more likely to focus on abstractions (rather than specifics)
leading to more advantageous decision making on the IGT and
other tasks in which short- and long-term outcomes are available.
That is, individuals in a high construal mindset are likely to
ignore concrete and specific aspects of the decision making task
and focus instead on core and stable elements of the task. In
relation to the IGT, individuals in a high construal mindset
may ignore the immediate consequence of their actions (e.g.,
large win vs. large loss) and instead focus on the more abstract
goal-congruent long-term consequences (e.g., earnmoremoney).
One could also consider that decision making on tasks such as
the IGT requires that one parse several pieces of information
to learn to choose advantageously on the task. During the
IGT, individuals are presented with win vs. loss information,
but also large vs. small immediate outcomes. The ability of
individuals to choose advantageously on the task requires that
they ignore some information (large immediate rewards that
lead to less money overall—favorable short-term outcomes)
in favor of other information (small immediate rewards that
lead to more money overall—favorable long-term outcomes).
The ability to ignore irrelevant information to engage in goal-
directed behavior should be enhanced when one is in a high
(vs. low) construal mindset. Previous research has suggested
that individuals in a high construal mindset focus more on
attaining goals, whereas individuals in a low construal mindset
focus more on avoiding losses (Pennington and Roese, 2003;
Förster and Higgins, 2005; Lee et al., 2010). In addition, high
construal level is associated with a focus on the “pros” or
the positives of a given decision (Eyal et al., 2004), indicating
participants in this mindset may begin to show a preference
for the advantageous decks as information is learned and the
task progresses. In a recent study, Lermer et al. (2015) found
greater risk-taking on the BART among individuals in a high-
construal mindset; however, no learning of risks and benefits
associated with decisions occurs on the BART compared to
the IGT.

THE PRESENT STUDIES

The present studies examined whether the manner in which
you construe the task affects performance on the IGT. Previous
research has shown that some contextual variables can affect
performance, and it is possible that the mindset one is in during
testing—high vs. low construal—can also affect performance.
We believe that construal mindset serves as an attribute of the
decision making process. Understanding all of the mechanisms
negatively affecting IGT performance is important as the IGT
is frequently used by researchers and clinicians alike. Across
two studies, participants were primed with a high- or low-
level construal procedural task, or received no prime, and then
completed the IGT. We predicted that those primed with a
high construal mindset would choose more advantageously on
the IGT compared to those primed with a low level construal
mindset.

STUDY 1 METHOD

Participants
Participants were 90 undergraduate students (58 females) at
a regional campus of a large Midwestern university, ages 18–
33 (M = 19.00, SD = 2.30), who were enrolled in
General Psychology courses. Most (67.4%) self-identified as
Caucasian.

Measures
Iowa Gambling Task (IGT)
In the present study, the IGT version available through PAR,
Inc. was utilized (Bechara, 2007). This version of the IGT is
based on the revised task described in Bechara et al. (2001).
The task has been validated in various patient and non-patient
samples (see Buelow and Suhr, 2009, for a review). Based on
the scoring issues outlined previously and the confounding of
long-term outcomes and frequency of losses on the decks, the
percent selections from each individual deck (A,B,C,D) during
decision making under ambiguity (Trials 1–40) and decision
making under risk (Trials 41–100; Brand et al., 2007) were
calculated.

Procedure
The present study was approved by the University’s Institutional
Review Board. Following informed consent, participants
were randomly assigned to complete a construal level
manipulation utilizing procedural mindset priming—the
categories vs. exemplars task (Fujita et al., 2006b). In this
task, participants are provided with 40 stimulus words and
asked to repeatedly engage in high- or low-level construal
processing by generating a superordinate category label (high
construal; n = 30 participants) or subordinate exemplar
(low construal; n = 30 participants) for each such that the
induced mindset transfers to a subsequent task (see Smith
and Branscombe, 1988; Gollwitzer and Kinney, 1989; Förster
et al., 2004; for examples). For example, those induced into
a low construal mindset might be given the word “soda” and
provide “Coke” as their response, while those induced to a high
construal mindset may provide “beverage” as their response.
Immediately following this manipulation, participants completed
the IGT.

An additional 30 participants made up a control group who
did not complete a construal manipulation. These participants
were compiled from a separate study conducted concurrently
to the present study, in which participants did not receive a
manipulation prior to the IGT (Bevelhymer-Rangel and Buelow,
2014).

Data Analysis
Data were first examined for between-groups differences
in demographic variables. Repeated-measures ANOVAs were
conducted on the IGT deck selections, with study condition
(high construal, low construal, control) as the between-subjects
variable and block (Block 1: Trials 1–40; Block 2: Trials 41–100)
as the repeated-measures variable.
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STUDY 1 RESULTS AND CONCLUSIONS

There was not a significant difference between the three groups
in terms of age, F(2, 86) = 2.67, p = 0.08; or gender, χ2

(2, N= 90)
=

3.01, p = 0.22. For Deck A, there was a significant main effect
of block, F(1, 87) = 47.96, p < 0.001, in that participants selected
more fromDeck A in Block 1 than Block 2 (seeTable 1 formeans,
standard deviations, and effect sizes). Thus, learning occurred on
the IGT, as participants shifted their decisions away from the
most disadvantageous deck. There was also a significant main
effect of group, F(2, 87) = 3.63, p = 0.03. Participants in the
Low Construal group selected significantly more from Deck A
than participants in the High Construal group, p = 0.01. In
addition, the control group selected marginally more from Deck
A than participants in the High Construal group, p = 0.067.
The interaction was not significant for Deck A, F(2, 87) = 0.13,
p = 0.88.

For Deck B, none of the main [Block: F(1, 87) = 0.82, p = 0.37;
Group: F(2, 87) = 0.99, p = 0.38] or interaction, F(2, 87) = 0.02,
p = 0.98, effects were significant. Similarly, none of the main
[Block: F(1, 87) = 1.21, p = 0.28; Group: F(2, 87) = 0.04,
p = 0.96] or interaction, F(2, 87) = 0.16, p = 0.85, effects were
significant for Deck C.

Finally, for Deck D, the main effect of Block was significant,
F(1, 87) = 12.24, p = 0.001. Participants selected significantly
more from Deck D during Block 2 than Block 1, p = 0.001.
Neither the main effect of group, F(2, 87) = 0.06, p = 0.94, or
the interaction effect, F(2, 87) = 0.04, p = 0.96, were significant.

TABLE 1 | Study 1Variables Presented as Mean (standard deviation).

Variable Block 1 Block 2 η
2 B η

2 G η
2 B×G

Deck A 0.355 0.077 0.003

High 18.33 (6.27) 12.06 (6.23)

Low 21.50 (5.82) 15.67 (8.44)

Control 21.08 (5.90) 14.11 (6.83)

Deck B 0.009 0.022 0.001

High 36.00 (10.96) 34.61 (20.92)

Low 33.75 (8.45) 31.50 (14.53)

Control 32.00 (8.47) 30.56 (18.05)

Deck C 0.041 0.001 0.004

High 21.42 (6.84) 22.33 (11.22)

Low 20.83 (5.74) 23.61 (13.63)

Control 21.92 (6.78) 23.05 (15.37)

Deck D 0.123 0.001 0.001

High 24.25 (10.69) 31.00 (18.30)

Low 23.92 (8.03) 29.72 (13.35)

Control 24.92 (8.89) 30.48 (17.29)

B, Block; G, Group; B×G, Block×Group Interaction; Deck, percent selections fromDecks

A, B, C, and D on Block 1 (Trials 1–40) and Block 2 (Trials 41–100).

Taken together, the present results indicate no significant
interaction between group and IGT block; however, significant
main effects emerged on Decks A and D. Specifically, learning
occurred on the task: participants, independent of group,
learned to avoid Deck A and select from Deck D as the task
progressed. These results are consistent with previous research
showing the IGT does not solely rely on affective decision
making processes, and instead learning can occur (Maia and
McClelland, 2004; Dunn et al., 2006; Brand et al., 2007; Guillaume
et al., 2009; Schiebener et al., 2011; Wood and Bechara, 2014;
Buelow and Blaine, 2015). A significant main effect of construal
level group emerged on Deck A, in that participants primed
with a low construal mindset selected significantly more from
Deck A (independent of block) than participants in a high
construal mindset. In addition, the high construal group selected
marginally less from Deck A than the control group. The results
of Study 1 provide initial evidence that a high-level construal
mindset can lead to a more advantageous decision making
strategy on the IGT, in that participants learned to avoid Deck
A—a deck associated with more pathological decision making
(Bechara, 2007). However, to ensure that a high-level construal
mindset led to changes in decisionmaking strategy, we decided to
replicate Study 1 using a different type of construal manipulation
in which participants were asked to earn money on the IGT for a
mere acquaintance (high-level construal) or a close friend (low-
level construal). In a recent study, Kim et al. (2013) found that
the greater the perceived psychological distance from a person,
the more advantageous decisions were made. In the present
study, it was hypothesized that participants in the high construal
condition would again select more advantageously than those in
the low construal condition.

STUDY 2 METHOD

Participants
Participants were 90 undergraduate students (44 females) at a
regional campus of a large Midwestern University who were
18–34 years old (M = 18.92, SD = 1.99) and were enrolled
in General Psychology courses. Most (72.4%) self-identified as
Caucasian.

Measures
Iowa Gambling Task (IGT)
The standard computerized IGT was again utilized (Bechara,
2007). The percent selections from each individual deck during
early (Trials 1–40) and later (Trials 41–100) trials were calculated.

Procedure
The present study was approved by the University’s Institutional
Review Board. Following informed consent, participants were
randomly assigned to complete a different construal level
manipulation than in Study 2. This construal manipulation
involved manipulating psychological distance rather than
procedural mindset (Kim et al., 2013). Participants were either
asked to think of someone very close to them—a close friend or
family member (low construal; n = 30 participants)—or to think
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of someone not very close to them—a mere acquaintance (high
construal; n = 30 participants). Participants in both groups were
then asked to make decisions on the IGT as if they were earning
money for that individual instead of themselves.

An additional 30 participants made up a control group who
did not complete a construal manipulation. These participants
were compiled from a separate study conducted concurrently
to the present study, in which participants did not receive a
manipulation prior to the IGT, and were distinct from the control
group utilized in Study 1 (Bevelhymer-Rangel and Buelow, 2014).

Data Analysis
Data were first examined for between-groups differences
in demographic variables. Repeated-measures ANOVAs were
conducted on the IGT deck selections, with study condition
(high construal, low construal, control) as the between-subjects
variable and block (Block 1: Trials 1–40; Block 2: Trials 41–100)
as the repeated-measures variable.

STUDY 2 RESULTS AND CONCLUSIONS

There was not a difference between groups in terms of gender,
χ
2
(2, N= 89)

= 5.05, p = 0.08. There was, however, a significant

difference in age, F(2, 85) = 3.33, p = 0.04. The control group
(M = 18.18, SD = 0.48) was significantly younger than the high
construal group (M = 19.47, SD = 2.93), p = 0.04. Due to
this age difference, correlations were calculated between age and
IGT performance. Age was significantly correlated with Block
1 selections for Deck C, r(86) = 0.26, p = 0.02, and Deck D,
r(86) = −0.23, p = 0.03, only. Given this minimal relationship
between age and performance on the IGT and our small sample
size, we elected not to include age as a covariate in the remaining
analyses.

For Deck A, there was a significant main effect of Block,
F(1, 87) = 36.15, p < 0.001, in that participants selected more
from Deck A in Block 1 than Block 2, p < 0.001, independent
of group (see Table 2 for means, standard deviations, and effect
sizes). The group effect was marginal, F(2, 87) = 2.91, p = 0.06,
in that participants in the high construal group selected more
from Deck A than participants in the control (p = 0.025) or low
construal (p = 0.073) groups. There was also a significant block
by group interaction, F(2, 87) = 6.94, p = 0.002. Participants
in the control group selected significantly more from Deck A
in Block 1 than Block 2, p < 0.001. In addition, participants in
the low construal group selected significantly more from Deck A
in Block 1 than Block 2, p < 0.001. There was no difference in
selections across blocks for the high construal group, p = 0.59.

For Deck B, neither of the main effects were significant
[Block: F(1, 87) = 0.38, p = 0.54; Group: F(2, 87) = 0.70,
p = 0.50]. In addition, the interaction effect was not significant,
F(2, 87) = 2.51, p = 0.09. For Deck C, again neither of
the main effects were significant [Block: F(1, 87) = 0.02, p =

0.90; Group: F(2, 87) = 0.77, p = 0.47]. The block by group
interaction was also not significant for Deck C, F(2, 87) = 1.27,
p = 0.29.

For Deck D, the main effect of block was significant, F(1, 87) =
17.30, p < 0.001, in that participants selected more from Deck

TABLE 2 | Study 2 variables presented as mean (standard deviation).

Variable Block 1 Block 2 η
2 B η

2 G η
2 B×G

Deck A 0.294 0.063 0.138

High 21.33 (8.25) 20.11 (14.00)

Low 24.00 (9.25) 11.39 (7.00)

Control 21.58 (5.51) 12.22 (6.73)

Deck B 0.004 0.016 0.054

High 32.83 (16.88) 27.44 (13.6)

Low 31.00 (10.48) 28.67 (18.45)

Control 31.08 (9.46) 35.44 (19.06)

Deck C >0.001 0.017 0.028

High 23.25 (13.54) 22.22 (10.56)

Low 22.00 (7.38) 24.94 (20.37)

Control 21.50 (4.76) 19.06 (12.21)

Deck D 0.166 0.012 0.011

High 22.58 (11.79) 30.28 (18.53)

Low 23.00 (8.74) 35.00 (19.82)

Control 25.83 (9.54) 33.28 (22.73)

B, Block; G, Group; B×G, Block×Group Interaction; Deck, percent selections fromDecks

A, B, C, and D on Block 1 (Trials 1–40) and Block 2 (Trials 41–100).

D in Block 2 than Block 1. The main effect of group was not
significant, F(2, 87) = 0.54, p = 0.58. The block by group
interaction was also not significant, F(2, 87) = 0.46, p = 0.63.

Counter to our hypothesis, individuals who were told to
imagine earning money for a psychologically close other (low
construal) learned to avoid Deck A on the IGT compared to
those that imagined earning money for a psychologically distant
other (high construal). Thus, participants in a high construal
mindset selected from the riskiest deck, even more so than those
who did not complete a construal priming task. Both the control
group and the low construal group significantly decreased their
selections from Deck A as the task progressed. In a series of three
studies, Beisswanger et al. (2003) found that participants made
riskier decisions for their friends than for themselves; however,
this difference disappeared when the likelihood of significant
negative outcomes increased. As applied to the IGT, it is possible
that our participants felt that the potential for loss when making
decisions for a close friend outweighed the potential for loss
when making decisions for a distant friend, leading to improved
decision making on the task.

GENERAL DISCUSSION

While research is still being conducted on the task, clinicians are
increasingly using the IGT to clinically evaluate decision making.
Although the IGT manual (Bechara, 2007) indicates that the
task can be used in this manner, recent research suggests that
using the task as a sole determinant of decision making ability
may not be an accurate measure of one’s decision making ability
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(for review, see Steingroever et al., 2013). The purpose of this
set of studies was to investigate whether the manner in which
individuals construe the task affects IGT performance.

Across two studies, manipulating the manner in which
individuals construed the task differentially affected outcomes on
the IGT. When using procedural mindset priming to manipulate
the manner in which individuals construed the IGT (Study 1),
individuals in a high-level construal mindset learned to avoid
Deck A, the deck associated with pathological decision making
(Bechara, 2007). Conversely, when manipulating psychological
distance to manipulate construal level (Study 2), individuals in
a high construal mindset failed to learn to avoid Deck A. Instead,
individuals in a low construal mindset and control participants
learned to avoid Deck A as the task progressed. Thus, the
manipulations produced results in opposition to one another,
suggesting the two may affect scores on the IGT using separate
psychological mechanisms.

There are several reasons why procedural mindset priming
might operate differently on the IGT compared to amanipulation
involving psychological distance. Both manipulations attempt to
illicit an abstract or concrete mindset, but do so in fundamentally
different ways. Procedural mindset priming hinges on the
assumption that repeatedly engaging in a particular type of
processing style (e.g., high construal) primes that mindset,
making it more likely for that processing style to transfer to
an immediately subsequent task. Like most priming effects,
its effectiveness is likely short-lived and dependent upon the
contiguity of the first and second tasks (see Van den Bussche
et al., 2009, for discussion of priming effects). To this end,
construal level procedural mindset priming effects should be
strongest early in the subsequent task and should fade as that task
progresses. It is possible that with administration of additional
trials, which has been shown to improve performance on the
IGT (Buelow et al., 2013; Lin et al., 2013), the effects of construal
level priming may dissipate and exert less of an influence on task
performance.

In both studies, significant effects emerged on Decks A
and D only, which may be attributed to individual deck-level
differences. Deck D is widely regarded as the “best” or most
advantageous deck, as continued selections from it result in
long-term gains and a lower frequency (10%) of losses (Bechara,
2007). Deck C, although considered an advantageous deck,
produces losses on 50% of trials. Although in the long term the
wins outweigh the losses from this deck, individuals who are
attuned to loss frequency may avoid this deck and deem it a
disadvantageous deck. Previous research has shown a prominent
Deck B preference among healthy control participants (e.g.,
Toplak et al., 2005; Caroselli et al., 2006; Fernie and Tunney,
2006), and it appears that this effect is driven by a preference
for high immediate gains (in comparison to the lower immediate
gains of Deck D) and the low frequency of immediate losses.
Thus, for a significant subset of healthy controls, Deck B can
be seen as an advantageous deck. It is possible that our lack of
findings with Decks B and C are due in part to these confounds
in how the decks are appraised by participants. Deck A selections
are indicative of pathological decision making (Bechara, 2007),
and continued selections from this deck are not typically seen in

control participants. It is then possible the outcomes for Deck
A in the present studies are the result of faster detection of the
disadvantages of Deck A due to the manner in which participants
construed the task. It is also possible that characteristics of
our sample led to these deck-specific results. College student
participants may exhibit the prominent Deck B phenomenon, as
has been shown in some of the previous research (e.g., Caroselli
et al., 2006). In addition, students may have multiple friends
or family members experiencing financial strain—or may be
experiencing this strain themselves—thus leading to a greater
emotional investment in decisionsmade for close friends in Study
2. We also had more females than males in Study 1, and gender
may have played a role in deck selections (e.g., Bolla et al., 2005;
Davis et al., 2007; Businelle et al., 2008).

Across two studies, we have provided evidence that construal
level can impact performance on the IGT. Specifically, increasing
psychological distance may lead to continued selections from
a disadvantageous deck, while priming individuals with a high
construal mindset may lead to decreased selections from this
same disadvantageous deck. It is possible that during a clinical
evaluation, individuals engaging in high construal level thinking
(planning for their retirement) prior to taking the IGT may
likely make more advantageous decisions than those engaging in
low construal level thinking prompted by psychological distance
(imagining a close other), or even compared to their own
decisions when not engaging in high construal level thinking.
Additionally, during a clinical evaluation with the IGT, a
participant may be thinking about their own recent financial
difficulties, or those of a close friend or family member. Each
of these processes is likely to impact performance on the IGT
and, more importantly, the clinical evaluation of decisionmaking
impairment. In addition, these same contextual factors can
negatively affect assessment of decision making in a lab-based
setting. The IGT is still frequently used as a behavioral measure
of risky decision making, and without taking contextual factors
such as construal level into account, ensuring understanding of
what the IGT is assessing is difficult. However, it is important
to note that construal level is not the only factor affecting IGT
performance, as it is likely that other factors (such as age, gender,
personality, and other to-date unknown factors) can also affect
performance on this task in the clinic and in the lab.

The results between the present studies were contradictory.
Thus, while these differences may be accounted for by the type
of manipulation used, the results should be interpreted with
caution until further research can identify the exact psychological
mechanism responsible for those differences or appropriate
moderators can be identified. Previous research has shown that
emotional state can affect decision making (Forgas, 1995), with
both positive (Nygren et al., 1996; Roiser et al., 2009) and
negative (Heilman et al., 2010; Buelow et al., 2013)mood affecting
performance on the IGT. Within the moral decision making
field, personal dilemmas elicit greater emotional response than
impersonal or non-moral dilemmas (Greene et al., 2001; Skoe
et al., 2002; Myyry and Helkama, 2007), which in turn affects
decision making. It is possible that in Study 2, participants
who were asked to decide for a close friend increased their
emotional involvement and engagement on the IGT. As the
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IGT is thought to be based, at least in part, on emotion-
based decision making, it is possible that this activation of
an emotional experience increased decision making whereas
making decisions for a distant acquaintance could have resulted
in limited emotional input during the task. Additionally, our
data were culturally homogenous and cannot account for the
impact that culture may have on our findings. Individuals from
different cultural backgrounds may interpret the construal tasks
differently, in turn changing their assumed effects on cognitive
processes.

Taken together, our findings suggest that priming participants
with a high or low construal mindset affects advantageous
and disadvantageous decision making on the IGT. Across
multiple studies, personality, mood, and other contextual factors
have been shown to affect performance on the IGT, a task
designed to assess real-world decision making impairments
among individuals with damage to the prefrontal cortex.
Disadvantageous decision making is not specific to such damage,
nor to a specific neurological or psychological diagnosis. It is
important for clinicians to account for the presence of such

contextual and other factors before determining a patient’s
decision making ability when using the IGT in isolation. Using
the IGT as part of a multi-faceted approach to assessing decision
making that includes the use of multiple decision making tasks
should help increase the validity of the assessment, as contextual
effects on any one task should be minimized when results
are congruent across measures. However, to truly conduct a
valid assessment of decision making utilizing multiple measures,
additional measures validated for use in clinical populations are
needed. This multi-faceted approach would then allow for a
broader, and more accurate, understanding of decision making
that is less resistant to contextual and other factors. Researchers
investigating what the IGT is truly measuring should also be
cognizant of contextual factors as they may affect outcomes
on the IGT, leading to null relationships between it and other
decision making tasks. Ultimately, clinical research informs
clinical practice. Thus, a thorough understanding of the task
and the factors that affect performance from lab-based settings
is warranted prior to using the IGT as a stand-alone measure of
decision making in clinical evaluations.

REFERENCES

Acheson, A., Richards, J. B., and de Wit, H. (2007). Effects of sleep deprivation

on impulsive behaviors in men and women. Physiol. Behav. 91, 579–587. doi:

10.1016/j.physbeh.2007.03.020

Addison, T. L., and Schmidt, L. A. (1999). Are women who are shy reluctant to take

risks? Behavioral and psychophysiological correlates. J. Res. Pers. 33, 352–357.

doi: 10.1006/jrpe.1999.2249

Aklin,W.M., Lejuez, C.W., Zvolensky, M. J., Kahler, C.W., and Gwadz,M. (2005).

Evaluation of behavioral measures of risk taking propensity with inner city

adolescents. Behav. Res. Ther. 43, 215–228. doi: 10.1016/j.brat.2003.12.007

Bechara, A. (2007). Iowa Gambling Task Professional Manual. Boca Raton, FL:

Psychological Assessment Resources.

Bechara, A., Damasio, A. R., Damasio, H., and Anderson, S. W. (1994).

Insensitivity to future consequences following damage to human prefrontal

cortex. Cognition 50, 7–15. doi: 10.1016/0010-0277(94)90018-3

Bechara, A., Damasio, H., Tranel, D., and Damasio, A. R. (1997). Deciding

advantageously before knowing the advantageous strategy. Science 275,

1293–1295. doi: 10.1126/science.275.5304.1293

Bechara, A., Dolan, S., Denburg, N., Hindes, A., Anderson, S. W., and Nathan,

P. E. (2001). Decision-making deficits, linked to a dysfunctional ventromedial

prefrontal cortex, revealed in alcohol and stimulant abusers. Neuropsychologia

39, 376–389. doi: 10.1016/S0028-3932(00)00136-6

Bechara, A., Tranel, D., Damasio, H., andDamasio, A. R. (1996). Failure to respond

autonomically to anticipated future outcomes following damage to prefrontal

cortex. Cereb. Cortex 6, 215–225. doi: 10.1093/cercor/6.2.215

Beisswanger, A. H., Stone, E. R., Hupp, J. M., and Allgaier, L. (2003). Risk taking in

relationships: differences in deciding for oneself versus for a friend. Basic Appl.

Soc. Psychol. 25, 121–135. doi: 10.1207/S15324834BASP2502_3

Benjamin, A. M., and Robbins, S. J. (2007). The role of framing effects in

performance on the balloon analogue risk task (BART). Pers. Individ. Dif. 43,

221–230. doi: 10.1016/j.paid.2006.11.026

Bevelhymer-Rangel, K., and Buelow, M. T. (2014). Improving Decision Making.

Poster presented at the midwestern Psychological Association Annual

Conference. Chicago, IL.

Bickel, W. K., Odum, A. L., and Madden, G. J. (1999). Impulsivity and

cigarette smoking: delay discounting in current, never, and ex-smokers.

Psychopharmacology 146, 447–454. doi: 10.1007/PL00005490

Blair, R. J. R., Colledge, E., and Mitchell, D. G. V. (2001). Somatic markers

and response reversal: is there orbitofrontal cortex dysfunction in boys

with psychopathic tendencies? J. Abnorm. Child Psychol. 29, 499–511. doi:

10.1023/A:1012277125119

Bolla, K. I., Eldreth, D. A., Matochik, J. A., and Cadet, J. L. (2005). Neural

substrates of faulty decision-making in abstinent marijuana users. Neuroimage

26, 480–492. doi: 10.1016/j.neuroimage.2005.02.012

Brand, M., Recknor, E. C., Grabenhorst, F., and Bechara, A. (2007). Decisions

under ambiguity and decisions under risk: correlations with executive functions

and comparisons of two different gambling tasks with implicit and explicit

rules. J. Clin. Exp. Neuropsychol. 29, 86–99. doi: 10.1080/13803390500507196

Buelow, M. T., and Blaine, A. L. (2015). The assessment of risky decision

making: a factor analysis of performance on the Iowa gambling task, balloon

analogue risk task, and Columbia card task. Psychol. Assess. 27, 777–785. doi:

10.1037/a0038622

Buelow, M. T., and Suhr, J. A. (2009). Construct validity of the Iowa gambling task.

Neuropsychol. Rev. 19, 102–114. doi: 10.1007/s11065-009-9083-4

Buelow, M. T., and Suhr, J. A. (2013). Personality characteristics and state mood

influence deck selections on the Iowa gambling task. Pers. Individ. Dif. 54,

593–597. doi: 10.1016/j.paid.2012.11.019

Buelow,M. T., Frakey, L. L., Grace, J., and Friedman, J. H. (2014). The contribution

of apathy and additional learning trials to risky decision making in Parkinson’s

disease. Arch. Clin. Neuropsychol. 29, 100–109. doi: 10.1093/arclin/act065

Buelow, M. T., Okdie, B. M., and Blaine, A. L. (2013). Seeing the forest

through the trees: improving decision making on the Iowa gambling task by

shifting focus from short- to long-term outcomes. Front. Psychol. 4:773. doi:

10.3389/fpsyg.2013.00773

Businelle, M. S., Apperson, M. R., Kendzor, D. E., Terlecki, M. A., and Copeland,

A. L. (2008). The relative impact of nicotine dependence, other substance

dependence, and gender on Bechara gambling task performance. Exp. Clin.

Psychopharmacol. 16, 513–520. doi: 10.1037/a0013510

Caroselli, J. S., Hiscock, M., Scheibel, R. S., and Ingram, F. (2006). The

simulated gambling paradigm applied to young adults: an examination

of university students’ performance. Appl. Neuropsychol. 13, 203–212. doi:

10.1207/s15324826an1304_1

Chiu, Y. C., Lin, C. H., Huang, J. T., Lin, S., Lee, P. L., and Hsieh, J. C. (2008).

Immediate gain is long-term loss: are there foresighted decision makings in the

Iowa gambling task? Behav. Brain Funct. 4:13. doi: 10.1186/1744-9081-4-13

Crone, E. A., Somsen, R. J. M., van Beek, B., and van der Molen, M. W. (2004).

Heart rate and skin conductance analysis of antecedents and consequences

of decision making. Psychophysiology 41, 531–540. doi: 10.1111/j.1469-

8986.2004.00197.x

Frontiers in Neuroscience | www.frontiersin.org 8 January 2016 | Volume 10 | Article 2

http://www.frontiersin.org/Neuroscience
http://www.frontiersin.org
http://www.frontiersin.org/Neuroscience/archive


Okdie et al. Construal Level and the Iowa Gambling Task

Crone, E. A., and van der Molen, M. W. (2004). Developmental changes in real life

decision making: performance on a gambling task previously shown to depend

on the ventromedial prefrontal cortex. Dev. Neuropsychol. 25, 251–279. doi:

10.1207/s15326942dn2503_2

Crone, E. A., Vendel, I., and van der Molen, M. W. (2003). Decision-making

in disinhibited adolescents and adults: insensitivity to future consequences

or driven by immediate reward? Pers. Individ. Dif. 35, 1625–1641. doi:

10.1016/S0191-8869(02)00386-0

Damasio, A. R. (1994). Descartes’ Error: Emotion, Reason, and the Human Brain.

New York, NY: Putnam.

Davis, C., Patte, K., Tweed, S., and Curtis, C. (2007). Personality traits

associated with decision making deficits. Pers. Individ. Dif. 42, 279–290. doi:

10.1016/j.paid.2006.07.006

Denburg, N. L., Recknor, E. C., Bechara, A., and Tranel, D. (2006).

Psychophysiological anticipation of positive outcomes promotes advantageous

decision-making in normal older persons. Int. J. Psychophysiol. 61, 19–25. doi:

10.1016/j.ijpsycho.2005.10.021

Dunn, B. D., Dalgleish, T., and Lawrence, A. D. (2006). The somatic marker

hypothesis: a critical evaluation. Neurosci. Biobehav. Rev. 30, 239–271. doi:

10.1016/j.neubiorev.2005.07.001

Eyal, T., Liberman, N., Trope, Y., and Walther, E. (2004). The pros and cons

of temporally near and distant action. J. Pers. Soc. Psychol. 86, 781–795. doi:

10.1037/0022-3514.86.6.781

Fein, G., McGillivray, S., and Finn, P. (2007). Older adults make less

advantageous decisions than younger adults: cognitive and psychological

correlates. J. Int. Neuropsychol. Soc. 13, 480–489. doi: 10.1017/s1355617707

07052x

Fernie, G., and Tunney, R. J. (2006). Some decks are better than others: the effect

of reinforcer type and task instructions on learning in the Iowa gambling task.

Brain Cogn. 60, 94–102. doi: 10.1016/j.bandc.2005.09.011

Figner, B., and Voelki, N. (2004). Risky decision making in a computer card game:

an information integration experiment. Pol. Psychol. Bull. 35, 135–139.

Forgas, J. P. (1995). Mood and judgment: the affect infusion model. Psychol. Bull.

117, 39–66. doi: 10.1037/0033-2909.117.1.39

Förster, J., and Higgins, T. (2005). How global versus local perception

fits regulatory focus. Psychol. Sci. 16, 631–636. doi: 10.1111/j.1467-

9280.2005.01586.x

Förster, J., Friedman, R. S., and Liberman, N. (2004). Temporal construal effects on

abstract and concrete thinking: consequences for insight and creative cognition.

J. Pers. Soc. Psychol. 87, 177–189. doi: 10.1037/0022-3514.87.2.177

Franken, I. H. A., and Muris, P. (2005). Individual differences in decision-making.

Pers. Individ. Dif. 39, 991–998. doi: 10.1016/j.paid.2005.04.004

Fujita, K., Henderson, M. D., Eng, J., Trope, Y., and Liberman, N. (2006a). Spatial

distance and mental construal of social events. Psychol. Sci. 17, 278–282. doi:

10.1111/j.1467-9280.2006.01698.x

Fujita, K., Trope, Y., Liberman, N., and Levin-Sagi, M. (2006b). Construal

levels and self-control. J. Pers. Soc. Psychol. 90, 351–367. doi: 10.1037/0022-

3514.90.3.351

Garon, N., andMoore, C. (2007). Developmental and gender differences in future-

oriented decision-making during the preschool period. Child Neuropsychol. 13,

46–63. doi: 10.1080/09297040600762701

Gollwitzer, P. M., and Kinney, R. F. (1989). Effects of deliberative and implemental

mind-sets on illusion of control. J. Pers. Soc. Psychol. 56, 531–542. doi:

10.1037/0022-3514.56.4.531

Goudriaan, A. E., Grekin, E. R., and Sher, K. J. (2007). Decision making and

binge drinking: a longitudinal study. Alcohol. Clin. Exp. Res. 31, 928–938. doi:

10.1111/j.1530-0277.2007.00378.x

Greene, J. D., Sommerville, R. B., Nystrom, L. E., Darley, J. M., and Cohen, J. D.

(2001). An fMRI investigation of emotional engagement in moral judgment.

Science 293, 2105–2108. doi: 10.1126/science.1062872

Guillaume, S., Jollant, F., Jaussent, I., Lawrence, N., Malafosse, A., and

Courtet, P. (2009). Somatic markers and explicit knowledge are both

involved in decision-making. Neuropsychologia 47, 2120–2124. doi:

10.1016/j.neuropsychologia.2009.04.003

Heilman, R. M., Crisan, L. G., Houser, D., Miclea, M., and Miu, A. C. (2010).

Emotion regulation and decision making under risk and uncertainty. Emotion

10, 257–265. doi: 10.1037/a0018489

Kerr, A., and Zelazo, P. D. (2004). Development of ‘hot’ executive function:

the children’s gambling task. Brain Cogn. 55, 148–157. doi: 10.1016/S0278-

2626(03)00275-6

Kim, H., Schnall, S., and White, M. P. (2013). Similar psychological distance

reduces temporal discounting. Pers. Soc. Psychol. Bull. 39, 1005–1016. doi:

10.1177/0146167213488214

Kirby, K. N., and Herrnstein, R. J. (1995). Preference reversals due to myopic

discounting of delayed reward. Psychol. Sci. 6, 83–89. doi: 10.1111/j.1467-

9280.1995.tb00311.x

Kirby, K. N., Petry, N. M., and Bickel, W. K. (1999). Heroin addicts have higher

discount rates for delayed rewards than non-drug-using controls. J. Exp.

Psychol. Gen. 128, 78–87. doi: 10.1037/0096-3445.128.1.78

Kirby, K. N., Winston, G. C., and Santiesteban, M. (2005). Impatience and grades:

delay-discount rates correlate negatively with college GPA. Learn. Individ.

Differ. 15, 213–222. doi: 10.1016/j.lindif.2005.01.003

Kivetz, Y., and Tyler, T. R. (2007). Tomorrow I’ll be me: the effect of time

perspective on the activation of idealistic versus pragmatic selves.Organ. Behav.

Hum. Decis. Process. 102, 193–211. doi: 10.1016/j.obhdp.2006.07.002

Lee, A. Y., Keller, P. A., and Sternthal, B. (2010). Value from regulatory construal fit:

the persuasive impact of fit between consumer goals and message concreteness.

J. Consum. Res. 36, 735–747. doi: 10.1086/605591

Lejuez, C. W., Aklin, W. M., Jones, H. A., Strong, D. R., Richards, J. B., Kahler, C.

W., et al. (2003). The balloon analogue risk task (BART) differentiates smokers

and nonsmokers. Exp. Clin. Psychopharmacol. 11, 26–33. doi: 10.1037/1064-

1297.11.1.26

Lejuez, C. W., Read, J. P., Kahler, C. W., Richards, J. B., Ramsey, S. E., Stuart, G.

L., et al. (2002). Evaluation of a behavioral measure of risk taking: the balloon

analogue risk task (BART). J. Exp. Psychol. Appl. 8, 75–84. doi: 10.1037/1076-

898x.8.2.75

Lermer, E., Streicher, B., Sachs, R., Raue, M., and Frey, D. (2015). The effect

of construal level of risk-taking. Eur. J. Soc. Psychol. 45, 99–109. doi:

10.1002/ejsp.2067

Liberman, N., Sagristano, M. D., and Trope, Y. (2002). The effect of temporal

distance on level of mental construal. J. Exp. Soc. Psychol. 38, 523–534. doi:

10.1016/S0022-1031(02)00535-8

Liberman, N., Trope, Y., and Wakslak, C. (2007). Construal level theory and

consumer behavior. J. Consum. Psychol. 17, 113–117. doi: 10.1016/S1057-

7408(07)70017-7

Lin, C. H., Chiu, Y. C., and Huang, J. T. (2009). Gain-loss frequency and final

outcomes in the Soochow gambling task: a reassessment. Behav. Brain Funct.

5:45. doi: 10.1186/1744-9081-5-45

Lin, C. H., Chiu, Y. C., Lee, P. L., and Hsieh, J. C. (2007). Is deck B a

disadvantageous deck in the Iowa gambling task? Behav. Brain Funct. 3:16. doi:

10.1186/1744-9081-3-16

Lin, C. H., Song, T. J., Chen, Y. Y., Lee, W. K., and Chiu, Y. C. (2013).

Reexamining the validity and reliability of the clinical version of the Iowa

gambling task: evidence from a normal subject group. Front. Psychol. 4:220.

doi: 10.3389/fpsyg.2013.00220

Maia, T. V., and McClelland, J. L. (2004). A reexamination of the evidence

for the somatic marker hypothesis: what participants really know in the

Iowa gambling task. Proc. Natl. Acad. Sci. U.S.A. 101, 16075–16080. doi:

10.1073/pnas.0406666101

Must, A., Szabó, Z., Bódi, N., Szász, A., Janka, Z., and Kéri, S. (2006). Sensitivity to

reward and punishment and the prefrontal cortex in major depression. J. Affect.

Disord. 90, 209–215. doi: 10.1016/j.jad.2005.12.005

Myyry, L., and Helkama, K. (2007). Socio-cognitive conflict, emotions, and

complexity of thought in real-life morality. Scand. J. Psychol. 48, 247–259. doi:

10.1111/j.1467-9450.2007.00579.x

Nygren, T. E., Isen, A. M., Taylor, P. J., and Dulin, J. (1996). The influence of

positive affect on the decision rule in risk situations: focus on outcomes (and

especially avoidance of loss) rather than probability.Organ. Behav. Hum. Decis.

Process. 66, 59–72. doi: 10.1006/obhd.1996.0038

Overman, W. H., Frassrand, K., Ansel, S., Trawalter, S., Bies, B., and Redmond,

A. (2004). Performance on the IOWA card task by adolscents and adults.

Neuropsychologia 42, 1838–1851. doi: 10.1016/j.neuropsychologia.2004.03.014

Pennington, G. L., and Roese, N. J. (2003). Regulatory focus and temporal distance.

J. Exp. Soc. Psychol. 39, 563–576. doi: 10.1016/S0022-1031(03)00058-1

Frontiers in Neuroscience | www.frontiersin.org 9 January 2016 | Volume 10 | Article 2

http://www.frontiersin.org/Neuroscience
http://www.frontiersin.org
http://www.frontiersin.org/Neuroscience/archive


Okdie et al. Construal Level and the Iowa Gambling Task

Preston, S. D., Buchanan, T. W., Stansfield, R. B., and Bechara, A. (2007). Effects

of anticipatory stress on decision making in a gambling task. Behav. Neurosci.

121, 257–263. doi: 10.1037/0735-7044.121.2.257

Reavis, R., and Overman, W. H. (2001). Adult sex differences on a

decision making task previously shown to depend on the orbital

prefrontal cortex. Behav. Neurosci. 115, 196–206. doi: 10.1037/0735-7044.1

15.1.196

Roiser, J., Farmer, A., Lam, D., Burke, A., O’Neill, N., Keating, S., et al. (2009).

The effect of positive mood induction on emotional processing in euthymic

individuals with bipolar disorder and controls. Psychol. Med. 39, 785–791. doi:

10.1017/S0033291708004200

Schiebener, J., Zamarian, L., Delazer, M., and Brand, M. (2011). Executive

functions, categorization of probabilities, and learning from feedback: what

does really matter for decision making under explicit risk conditions?

J. Clin. Exp. Neuropsychol. 33, 1025–1039. doi: 10.1080/13803395.2011.5

95702

Seguin, J. R., Arseneault, L., and Tremblay, R. E. (2007). The contribution

of “cool” and “hot” components of decision-making in adolescence:

implications for developmental psychopathology. Cogn. Dev. 22, 530–543. doi:

10.1016/j.cogdev.2007.08.006

Semin, G. R., and Fiedler, K. (1991). The linguistic category model, its

bases, applications, and range. Eur. Rev. Soc. Psychol. 2, 1–30. doi:

10.1080/14792779143000006

Skeel, R. L., Neudecker, J., Pilarski, C., and Pytlak, K. (2007). The utility of

personality variables and behaviorally-based measures in the prediction of

risk-taking behavior. Pers. Individ. Dif. 43, 203–214. doi: 10.1016/j.paid.2006.

11.025

Skoe, E. E. A., Eisenberg, N., and Cumberland, A. (2002). The role of reported

emotion in real-life and hypothetical moral dilemmas. Pers. Soc. Psychol. Bull.

28, 962–973. doi: 10.1177/014616720202800709

Smith, E. R., and Branscombe, N. R. (1988). Category accessibility as implicit

memory. J. Exp. Soc. Psychol. 24, 490–504. doi: 10.1016/0022-1031(88)90048-0

Steingroever, H., Wetzels, R., Horstmann, A., Neumann, J., and Wagenmakers,

E. -J. (2013). Performance of healthy participants on the Iowa gambling task.

Psychol. Assess. 25, 180–193. doi: 10.1037/a0029929

Suhr, J. A., and Tsanadis, J. (2007). Affect and personality correlates of the Iowa

gambling task. Pers. Individ. Dif. 43, 27–36. doi: 10.1016/j.paid.2006.11.004

Taylor, S. E., and Brown, J. D. (1988). Illusion and well-being: a social psychological

perspective on mental health. Psychol. Bull. 103, 193–210. doi: 10.1037/0033-

2909.103.2.193

Toplak, M. E., Jain, U., and Tannock, R. (2005). Executive and motivational

processes in adolescents with Attention-deficit-hyperactivity-disorder

(ADHD). Behav. Brain Funct. 1:8. doi: 10.1186/1744-9081-1-8

Torelli, C. J., and Kaikati, A. M. (2009). Values as predictors of judgments and

behaviors: the role of abstract and concrete mindsets. J. Pers. Soc. Psychol. 96,

231–247. doi: 10.1037/a0013836

Trope, Y., and Liberman, N. (2003). Temporal construal. Psychol. Rev. 110,

403–421. doi: 10.1037/0033-295X.110.3.403

Trope, Y., and Liberman, N. (2010). Construal-level theory of psychological

distance. Psychol. Rev. 117, 440–463. doi: 10.1037/a0018963

van den Bos, R., Homberg, J., and de Visser, L. (2013). A critical review of sex

differences in decision-making tasks: focus on the Iowa gambling task. Behav.

Brain Res. 238, 95–108. doi: 10.1016/j.bbr.2012.10.002

Van den Bussche, E., Van den Noortgate, W., and Reynvoet, B. (2009).

Mechanisms of masked priming: a meta-analysis. Psychol. Bull. 135, 452–477.

doi: 10.1037/a0015329

van Honk, J., Hermans, E. J., Putman, P., Montagne, B., and Schulter, D. J.

(2002). Defective somatic markers in subclinical psychopathy. Neuroreport 13,

1025–1027. doi: 10.1097/00001756-200206120-00009

Wood, S. M. W., and Bechara, A. (2014). “The neuroscience of dual (and triple)

systems in decision making,” in The Neuroscience of Risky Decision Making,

eds V. F. Reyna and V. Zayas (Washington, DC: American Psychological

Association Press), 177–202.

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2016 Okdie, Buelow and Bevelhymer-Rangel. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided the

original author(s) or licensor are credited and that the original publication in this

journal is cited, in accordance with accepted academic practice. No use, distribution

or reproduction is permitted which does not comply with these terms.

Frontiers in Neuroscience | www.frontiersin.org 10 January 2016 | Volume 10 | Article 2

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Neuroscience
http://www.frontiersin.org
http://www.frontiersin.org/Neuroscience/archive

	It's All in How You Think About It: Construal Level and the Iowa Gambling Task
	Introduction
	The Iowa Gambling Task as a Clinical Measure of Decision Making
	IGT and Construal Level
	The Present Studies
	Study 1 Method
	Participants
	Measures
	Iowa Gambling Task (IGT)

	Procedure
	Data Analysis

	Study 1 Results and Conclusions
	Study 2 Method
	Participants
	Measures
	Iowa Gambling Task (IGT)

	Procedure
	Data Analysis

	Study 2 Results and Conclusions
	General Discussion
	References


