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Abstract – The Iowa Gambling Task (IGT) assesses decision-making. Objective: The objective of the present

study was to investigate whether specific changes in administering the IGT can affect performance of older

adults completing the task. Method: Three versions of the IGT were compared regarding the feedback on the

amount of money won or lost over the course of the test. The first version (I) consisted of a replication of the

original version (Bechara et al., 1994), which utilizes a computerized visual aid (green bar) that increases or

decreases according to the gains or the losses. The second version (II), however, involved a non-computerized

visual aid (cards) and, in the third version (III) the task did not include any visual aid at all. Ninety-seven older

adults, divided into three groups, participated in this study. Group I received computerized cues (n=40), group

II, non-computerized cues (n=17) and III was submitted to a version without any cues (n=40). Results: The

participants without any cues achieved only a borderline performance, whereas for those with non-computer-

ized cues, twice the number of participants showed attraction to risk in relation to those with aversion. The

participants of the computerized version were homogeneously spread across the three performance levels

(impaired, borderline and unimpaired). Conclusions: Aspects of the complexity of the decision process as well

as of the task used are proposed  as possible theoretical explanations for the performance variation exhibited.
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“Iowa gambling task”: efeitos das formas de administração no desempenho de idosos

Resumo – A Iowa Gambling Task (IGT) consiste em um instrumento que avalia tomada de decisão. Objetivo:

O objetivo do presente estudo foi investigar se alterações específicas na administração da IGT podem afetar o

desempenho de idosos na execução da tarefa. Método: Três versões da IGT foram comparadas, de acordo com

o resultado obtido em termos do número de cartas selecionadas de cada um dos baralhos. A primeira versão

(I) consistiu em uma replicação da versão original (Bechara et al., 1994), a qual apresenta uma pista visual

(barra verde) que aumenta ou diminui de acordo com ganhos e perdas monetários. A segunda versão (II)

envolveu uma pista visual não computadorizada (cartões) e, na terceira versão (III), não houve nenhuma espé-

cie de pista. Noventa e sete idosos, divididos entre os três grupos, participaram do estudo. O grupo I (pista

computadorizada) foi composto por 40 idosos, enquanto os grupo II (pista não computadorizada) contou

com 17 e, por fim, o grupo III (sem pista), foi formado por 40 idosos. Resultados: Os participantes submetidos

à versão sem pista apresentaram um desempenho limítrofe. Em relação aos idosos submetidos à variação com

pista não computadorizada, os participantes apresentaram duas vezes mais atração ao risco, quando compara-

dos àqueles com aversão. Os participantes que realizaram a tarefa com pista computadorizada apresentaram

desempenho homogêneo entre os três subgrupos de desempenho quanto à busca ou aversão pelo risco.

Conclusões: Possíveis explicações teóricas das diferenças de desempenho decorrem principalmente de di-

ferentes aspectos da complexidade do processo de decisão e da tarefa.

Palavras-chave: tomada de decisão, Iowa Gambling Task, envelhecimento.
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Over the last decade, the Iowa Gambling Task (IGT)1

has been widely used among researchers as a neuropsy-
chological measure that assesses decision-making (DM)
under ambiguity. This task intends to simulate a real-life
decision-making situation, in which the participants have
to choose cards in order to win or lose money. The task
enables classification of a subject’s decision-making be-
havior in terms of risk aversion versus risk taking.

The IGT was first developed to investigate the real-
world deficits exhibited by patients with lesions in the
ventromedial prefrontal cortex (VMPC)1-4. Prior to the
development of the IGT, conventional “lab” tasks were
not able to index the types of defective decisions such
patients took in their everyday-life. Briefly, patients with
lesions to the VMPC displayed myopia for the future,
preferring short-term reinforcement over long-term
repercussions. Despite strong evidence for the IGT’s sen-
sitivity to VMPC functioning, some studies have indicat-
ed that the IGT may present some limitations as regards
its lack of specificity. In other words, studies carried out
on patients that have damage in non-VMPC brain areas
have also showed impairment in their ability to decide5.

One of the hypothetical explanations places emphasis
on the IGT’s complexity, an aspect that requires the
involvement of other cognitive components besides deci-
sion-making. A first process that seems to be of special
relevance concerns behavioral inhibition, crucial for a
decision process to take place6. In other words, in order to
allow a balance  between different options of choice, it is
necessary to control impulsive behavior enabling appro-
priate use of the cognitive process for the information
handled. Thus, attention processes seem to be equally
important, enabling relevant aspects of the information
on the options to be highlighted7. Similarly, the informa-
tion regarding these options must be held in the con-
scious process for some time using the working memory,
allowing the use of reasoning processes and judgment
concerning the advantages and disadvantages of each
option of choice.

Therefore, it is plausible to assume that particular
administration differences amongst the different IGT ver-
sions used, such as the kind of financial feedback provid-
ed or reinforcement used (real or fake money), among
others, may be an important factor to consider. The un-
derlying reason behind this is that these differences may
provide additional important hints that can maximize
the participation of some cognitive components much
more than others, or vice versa. For instance, visual feed-
back can be memorized differently to verbal feedback,
interfering in the memorization process necessary for
appropriate performance of the task.

Some studies have focused on aspects of administer-
ing the task, which vary according to researcher, aiming
to verify whether they can differentially affect the per-
formance of the participants on the IGT. No difference
has been observed regarding the kind of reinforcement
used (real or facsimile money)8-9. Similarly, no difference
in performance has been found stemming from the kind
of version used (computerized or manual)10. When focus-
ing these discussions on the elderly population11-15, the
hypothesis over the possible effects of administration dif-
ferences takes into consideration specific aspects of the
ageing process. Regarding the cognitive changes found in
this elderly population, we have considered segmented
studies on memory loss, mainly those showing significant
working memory damage and impaired ability to re-
member11. Thus, it is plausible to suggest that usage
changes that facilitate the mnemonic process can assist
older individuals in their decision-making process
throughout the IGT.

Denburg, Tranel & Bechara15 carried out a study in
which they observed that a sub group of older adults
showed DM impairment compared to younger individu-
als. Moreover, when repeating the performance analysis
of the elderly, the study by McPherson, Phillips & Della
Sala12, Denburg et al.15 suggest that the same subgroup
composition could be found if the authors had conduct-
ed a group subdivision. On the other hand, the study car-
ried out by Schneider16 reveals that neither young nor old
people showed evidence of borderline performance when
submitted to a different version of the IGT. Basically, this
version shares the same characteristics found in the origi-
nal1, except for a lack of visual cues concerning the
amount of gain and loss throughout the games (green
bar, which increases and decreases). Wagner17 showed
that the aid of a manual visual cue, which interfered in
the decision processes of the older adults, improved the
performance in terms of aversion to risk.

Considering the arguments presented so far, we note
the importance of carrying out studies with different ver-
sions of the IGT to verify in what way the specific changes
in task administration may affect individuals’ perform-
ance. Also, studies of this nature enable a better under-
standing about the different components involved in the
task, allowing  greater control of its complexity and a
consequent increase in its specification. In this sense, the
present study will compare three versions of the IGT
regarding the feedback provided by the test in relation to
the amount of money lost or won during the game. The
first version (I) consists of a replication of the original
version1. It has a computerized visual aid which is pre-
sented by means of a green bar which increases or de-
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creases according to the gains or losses. The second ver-
sion (II) however, will involve a non-computerized visual
aid (cards), which will enable the participants to have
some idea of the amount gained (or lost) at any given
time. In the third version (III), the task will not present
any visual aid, thus not offering any idea of the amount
won or lost at any given time.

Methods
Design and participants

Older adults were recruited from the community, and
randomly assigned to one of the three aforementioned
groups. Social-demographic data of the participants are
provided in Table 1.Three groups of participants were
evaluated. Group I had 40 participants (22 male), while
there were 17 participants in Group II (all female) and 40
in Group III (13 male). The first group comprised Amer-
icans while the other two groups were Brazilians. Ac-
cording to the Kruskal-Wallis Test, there were no signifi-
cant differences (p value greater than 0.05) among the
groups concerning age [χ2(0.610)=2; p=0.737] or educa-
tion [χ2(5.030)=2; p=0.081].

Exclusion criteria involved non-corrected visual and/
or hearing impairment, presence of psychiatric disorders
(that required treatment or affect daily life), and/or neu-
rological disease (vascular-brain disease, epilepsy, among
others, including disorders that can generate changes in
cognitive functions). Regarding the inclusion criteria, the
minimum age was 56 years old, and participants must
have received at least 4 years of formal education.

Measures and procedures
The older adults were invited to participate in the

study as volunteers. All the participants lived in the com-
munity, and had never been institutionalized. After being
informed about the objectives of the study and having
signed the Consent Agreement, the participants were
submitted to evaluation.

Self-report questionnaire of social-demographic 
and cultural data

Firstly, the Brazilian older adults completed a social-
demographic and cultural data self-report questionnaire, in

order to obtain data to characterize the sample studied.
Through this form it was possible to glean information
such as age, education, social-economic level, reading and
writing habits, among others. The data on demographic
variables were obtained through objective questions. Re-
garding the North American sample, the participants were
submitted to a semi-structured interview15, which had sim-
ilar objectives to those in the Brazilian sample form.

Iowa gambling test (IGT)
The IGT is a neuropsychological measure that assesses

decision-making ability (1). The computerized version
was used in all three studies, with some variations, as out-
lined below. All of the statistical data were analyzed with
SPSS, version 12.

Original version (with computerized visual 
reinforcement)1

Using monetary choices, the task allows classification
of the participant’s performance in terms of aversion or
risk taking. The task consists of four decks of cards of
similar appearance (labeled A, B, C and D). The partici-
pant is told, during the initial verbal instructions, to
select one card at a time from any of the fours decks.
They are told that each time they choose a card they will
win some money and that occasionally they will also lose
some money. They are also told that the goal of the IGT is
to win money, or maximize profit.

For instance, when the participant chooses a card
from Decks A and B, they win R$ 100,00, whereas when
they choose from Decks C and D, they might win R$
50,00. Decks A and C have frequent but low penalties
whereas Decks B and D have occasional penalties but of
high values. Despite the large amount of money one can
win, Decks A and B are considered disadvantageous
because the losses outweigh the gains, yielding an overall
net loss. However, Decks C and D are considered advan-
tageous, because the gains outweigh the losses, yielding
an overall net gain. The task continues until all 100 cards
are selected. During the task, the individual can obtain an
estimate of the value won so far, but cannot know the
amount exactly. This is possible because the computer
offers a cue informing the participant about the losses

Table 1. Mean and standard deviation of age and education of the sample studied.

Group I (computerized cue)

n=40

Group II (non-computerized cue)

n=17

Group III (without cue)

n=40

Age 69.68 (8.27) 70.59 (8.16) 68.60 (5.02)

Education 15.52 (2.85) 14.94 (5.54) 13.80 (2.98)
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and gains. Specifically, there are two bars are displayed on
the computer screen, one that does not change represent-
ing the initial situation (the loan the participant receives),
and another indicating the gains and losses, that increases
or decreases in size as the wins and losses are accumulat-
ed. As the participant performs the task, this bar provides
information (not exact numbers) of the remaining mon-
etary balance.

Version with non-computerized visual reinforcement17

This task is the same as the original version1, with one
variation. At every selection, besides the message of
receiving or losing money on the computer screen, the
participant gains or loses the equivalent in colorful
tokens presented by the examiner. The tokens used are of
three colors: yellow (worth R$ 25,00), blue (worth R$
50,00), and pink (R$ 100,00 each).

The older adults were not informed about how much
each token was worth, only that they represent money
won by them during the test. As money is lost or won,
tokens of the corresponding values are placed into or
withdrawn from sight of the participant. The participants
were not told to make precise calculations of losses or
gains. The objective was that only an estimate of the bal-
ance was available, from the accumulation or loss of col-
orful tokens. The indexes used for the calculations were
the same as in the original version.

Version without visual reinforcement16-18

This version without visual reinforcement was adapt-
ed by Schneider16, and is administrated according to stan-
dard protocol10, except for one aspect. In this version, the
participants had no computerized bars with the direction
of the gains and the losses, where this aid is believed to
facilitate the development of an approximation of the
value obtained throughout the experiment. The partici-
pants received computerized feedback related to the
amount lost or gained, without, however, receiving the
mnemonics given by the green bar, which increased or
decreased according to the losses and gains. Thus, partici-
pants were informed of the wins and potential losses for
each card choice, but were not provided a directional
visual depiction of cumulative gains and losses.

Calculation of the aversion to risk 
and classification of the participants

The same calculation of the aversion to risk was used
in the three versions studied, and this served as the main
dependent variable. From the result of choices from the
four decks we were able to establish an index through the
following operation [(C+D)-(A+B)]. The performance of

each participant was classified after the calculation
according to the criteria of Denburg et al.15, under of the
three following categories: (1) Participant unimpaired
(aversion to risk); (2) participant borderline; and (3) par-
ticipant impaired (risk attraction). Scores below zero indi-
cate loss of money and risk attraction, whereas scores
greater than zero indicate gain of money and an aversion
to risk. The Chi-square test (χ2) was used to calculate data
related to the Iowa Gambling Test (aversion to risk).

Ethical aspects
Participants in each of the three groups completed an

evaluation according to the bioethical norms governing
research on humans. For Brazilian participants, these
rights were assured according to norms19-20. The research
project related to group II went before the Research
Ethics Committee of the Universidade Federal do Rio
Grande do Sul (CEP/UFRGS) and was registered under
number 2005463. This was approved at meeting number
43, of 24/11/2005, minute nº 64, and deemed ethically,
and methodologically adequate20.

Regarding the North American participants, they
were invited to participate in the research, and given the
choice whether they would like to take part in the study
or not. If they agreed, they would receive the Informed
Consent Document, which included  the purpose of the
study in detail. Additionally, the participants were paid
for taking part in this research study ($12.50 per hour).
All the research assistants completed the online course
“Human Participant Protections Education for Research
Teams”, sponsored by the National Institute of Health
(NIH).

Results
The data related to the Iowa Gambling Test (calcula-

tions of aversion to the risky decks) were analyzed using
the Chi-square (χ2) test. As can be seen from the data
provided in Table 2, the participants without any cues
had only borderline performance, whereas out of those
with non-computerized cues, twice the number of partic-
ipants showed attraction to risk than those with aversion.
The participants of the computerized cue version were
homogeneously spread across the three groups (Im-
paired, borderline and unimpaired performance). The
analysis was firstly performed using the test of Chi-
square. The distribution of the three groups was signifi-
cantly different (χ2=40, 99 df=4, p value less than 0.001).
The expected value corresponds to 10, which enables
comparison through the Chi-square, in spite of the two
occurrences lower than 521. Since this position does not
extend to the statistic studies22, a second comparison
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grouped the borderline patients with the patients with
attraction to risk. The Fisher’s exact test  showed a signifi-
cant difference between the cueless version compared to
both the computerized cue version (p<0.001) and the
non-computerized cue version (p<0.001). Thus, even
with a smaller group receiving no computerized cues, sig-
nificant differences were obtained. However, the comput-
erized cue version did not differ significantly from the
non-computerized one (p=0.61).

Figure 1 shows the individual scores of each partici-
pant submitted to one of the three versions of the experi-
ment. We can observe that the computer version stimu-
lated a wider range of scores from –84 to + 64, whereas
the manual cue showed a more restricted range, with a
slightly greater number of participants having negative
scores. The group without cues, on the other hand, result-
ed in little variation in the scores of participants, showing
a curve in a central position near zero. In other words, the
computerized cue version lead to the choice of one of the
tendencies, while the version without cues with the result
around zero indicates that the participants made similar
choices for advantageous decks as well as disadvanta-
geous.

Discussion
In the present study, the participants in the computer-

ized cue version, version I, were spread more homoge-
nously across the three subgroups of performance classi-
fication, that is, one third showed impaired performance.
For group II, non-computerized visual reinforcement, in
spite of the fact that the majority had their performance
classified as borderline, twice as many participants
showed impaired performance in relation to those with
aversion to risk. The older adults belonging to group III,
without cue version, showed borderline performance in
relation to aversion to risk, as their behavior did not sig-
nificantly differentiate from the value “0.”

The first explanation for the difference in perform-
ance among the groups is related to the complexity of the
process in the decision-making and consequently of the
IGT itself, that could have stemmed from administration

differences. decision-making is a complex cognitive proc-
ess, which involves other cognitive components through-
out. Given the IGT involves these components to measure
the decision process, any alteration in instructions might
decrease the role of some specific and hierarchal subordi-
nated cognitive processes, such as working memory,
explicit learning23 and attention, minimizing the influ-
ence of these in the process of making choices during the
task. Although not addressed in the present study, moti-
vation might also play an important role in the perform-
ance on the IGT24.

Empirical evidence corroborates the notion of the
involvement of other cognitive components in DM. Be-
sides the emotional factors clearly presented in the
somatic marker hypothesis7, DM involves the learning
processes (through association between specific cate-
gories of stimuli and specific categories of somatic
states), attention processes and working memory compo-
nents, making this outcome feasible6,7,25,26.

Table 2. Number of participants with or without aversion to risk in the three groups.

No cue Non-computerized cue Computerized cue Total

Impaired 0 6 14 20

Borderline 40 8 13 61

Unimpaired 0 3 13 16

Total 40 17 40 97

Figure 1. Graph of the dispersion of the three groups of elderly.
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The working memory acts by aiding the temporary
holding of information concerning different options of
choice in conscious processing, allowing processes of log-
ical thinking and reasoning about advantages and disad-
vantages of each option to be employed. The working
memory is also responsible for the challenging task of
considering past events and projecting them to a scenario
in the future, based on the present situation6.

On submission to the IGT, the cognitive and emo-
tional information that has already passed is reactivated
when the individual considers the characteristics involved
in each deck, contributing to the analysis of the actual
chances. Attention processes seem to be also required,
enabling those relevant aspects of the information of
choices to be highlighted7.

In this sense, it is plausible to consider that the intro-
duction of a reinforcement cue albeit visual or computer
based, authorizes the allocation of more cognitive
resources for the decision. Thus, the use of a cue would
facilitate the task, especially amongst the aged, by allow-
ing lesser interference of the cognitive, attention, and
mnemonic processes in the decisional process.

Although some studies investigating the role of the
working memory in the performance of individuals on
the IGT have presented contradictory results27-30, an alter-
native explanation is proposed. This proposes that the
working memory and decision-making are asymmetri-
cally dependent, evidencing a simple dissociation3,25,31,32.
This implies the working memory is not dependent on
impairment in decision-making, in other words, partici-
pants can present a working memory in the presence or
absence of a deficit in decision-making. However, integri-
ty of decision-making seems to depend on a working
memory without impairment.

Revisiting the model of the somatic markers, it is
valid to consider that beyond the attention and mnemon-
ic processes involved in the judgment and analysis of the
choice options, as well as in decision-making, the emo-
tional learning that the individual develops during the
course of the task makes it equally important. Thus,
besides involving cognitive processes usually accessed by
conventional tests that measure executive powers, the
IGT calls on participants’ feelings regarding the options,
which can be characterized as an emotional anticipation
of the consequences33. Kahneman34 follows a similar line,
when defending two cognitive function approaches: an
intuitive way involving fast and automatic decision-mak-
ing, implicitly, and a controlled side, which involves a
slower and pondered process.

Regarding the performance of the individuals on the
IGT, when the necessity of resources of working memory

is minimized, the role that this would assume long ago,
mainly in the aged population, seems to be reduced. In
other words, if when offering a visual cue of the value
gained (or lost) at the time one gives the elderly more
information regarding the task, the work of the calcula-
tion during the course of the process is facilitated. Hence,
it can be inferred that a more controlled learning is facili-
tated, since these cognitive processes are less vulnerable to
error, increasing the role of the most implicit processes
when choosing the decks.

This hypothesis requires further studies verifying its
assertions empirically. Firstly, because even though the
alterations in the instruction of the task may have re-
duced the role of some resources of memory and atten-
tion, much of these are still necessary for a satisfactory
result. Furthermore, the notion that a greater role of the
implicit components would have led the aged to demon-
strate a higher attraction to risk contradicts the ideas of
some empirical evidences demonstrating a preserved
emotional process of positive and negative valences in
this population, compared with the young13,35.

Amongst other possible variables involved in the
choice of the process, it is reasonable to believe that char-
acteristics of personality exert a certain tendency in pref-
erences. Besides the related cognitive and emotional
processes, some studies have shown that characteristics of
personality can have some effect on the choices made, if
added to  the influences of the somatic marker and the
executive processes36-38.

In addition to the complexity of the process of DM, a
second, nevertheless no less important explanation for
the results  involves the possible influence of cultural as-
pects on the performance of the individuals in the differ-
ent versions. Some authors have shown the influence of
factors such as education and partner-cultural level in
different neuropsychological tests, as well as those that
evaluate executive powers39, attention40, perception41,
memory42, language43 and constructive praxis44. However,
in the case of the IGT, the importance of gambling habits
and values of a particular culture may influence the
greater or lesser tendency for risk. Therefore, the continu-
ity of relevant studies comparing the same version of the
task in different cultures is important.

Finally, it has been verified that there might be many
variables involved in a decisional process, as measured by
the IGT. Additionally, consensus is lacking among  re-
searchers on how much each variable is essential for the
learning developed in the task. More studies are necessary
controlling the different variables involved in the per-
formance of individuals on the IGT, in order to better
understand the process, thereby improving its specificity
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as a neuropsychological measure of DM. Moreover, fur-
ther studies must be conducted, focusing on the valida-
tion process of the different versions, especially the ver-
sion with non-computerized reinforcement. Given the
demographic differences observed in the Brazilian popu-
lation, the investigation of such effects on individuals’
performance on the IGT may be an important direction
for the continuity of this research.
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