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Abstract

Casino venues are often characterized by “warm” colors, reward-related sounds, and the presence 

of others. These factors have always been identified as a key factor in energizing gambling. 

However, few empirical studies have examined their impact on gambling behaviors. Here, we 

aimed to explore the impact of combined red light and casino-related sounds, with or without the 

presence of another participant, on gambling-related behaviors. Gambling behavior was estimated 

with the Iowa Gambling Task (IGT). Eighty non-gamblers participants took part in one of four 

experimental conditions (20 participants in each condition); (1) IGT without casino-related sound 

and under normal (white) light (control), (2) IGT with combined casino-related sound and red 

light (casino alone), (3) IGT with combined casino-related sound, red light and in front of another 

participant (casino competition—implicit), and (4) IGT with combined casino-related sound, red 

light and against another participant (casino competition—explicit). Results showed that, in 
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contrast to the control condition, participants in the three “casino” conditions did not exhibit 

slower deck selection reaction time after losses than after rewards. Moreover, participants in the 

two “competition” conditions displayed lowered deck selection reaction time after losses and 

rewards, as compared with the control and the “casino alone” conditions. These findings suggest 

that casino environment may diminish the time used for reflecting and thinking before acting after 

losses. These findings are discussed along with the methodological limitations, potential directions 

for future studies, as well as implications to enhance prevention strategies of abnormal gambling.
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Introduction

Gambling is characterized by intermittent rewards and losses delivered on a variable ratio, 

which entails imperfect prediction of reward (Schultz 2002). As such, when we pull the 

lever and win some money during gambling, we experience a potent rush of pleasure, 

precisely because the reward was so uncertain or unexpected (Griffiths and Auer 2013; 

Redish et al. 2007). Another key factor involved in the attractiveness of gambling is that it 

often occurs in a typical environment, usually casino settings (Griffiths 1993; Hess and 

Diller 1969; Peller et al. 2008). Indeed, entering a casino is typically viewed as a pleasurable 

experience triggered by general noise, “warm” colors, and reward-related sounds (e.g., 

Finlay et al. 2006, 2007, 2010). In addition, playing the tables in a casino can be a 

disorienting experience, which can possibly impact at-risk gambling intention (Finlay et al. 

2010; Marmurek et al. 2007). Specifically, due to a lack of clocks and natural daylight, 

casinos can simulate daylight during the dark hours to lure players into remaining at the 

tables and slot machines.

Thus, casino-related context constitutes a key factor in the repetition of gambling behaviors. 

Surprisingly, only a couple of empirical studies have investigated the impact of casino-

related factors (e.g., fast sounds and “warm” lights) on gambling behaviors. Dixon et al. 

(2007) found that fast tempo music (e.g., >94 beats per minute) significantly heightened 

participant’s betting speed when gambling. In addition to fast sound, “warm” colors are 

often used in gambling environments (e.g., Griffiths and Swift 1992). For instance, red has 

been found to be stronger, more exciting, and more arousing than blue (e.g., Yoto et al. 

2007). Stark et al. (1982) provide one of the only empirical contributions assessing the 

effects of colored light on gambling behavior. These authors found that gambling under red 

light (compared to blue light) led to more risk taking, higher stakes, and more frequent bets. 

More recently, Spenwyn et al. (2010) observed that the combined effects of both high tempo 

music and red light (but not red light or high tempo music conditions alone) result in faster 

bets in a computerized version of roulette. According to Spenwyn et al. (2010), their results 

are in accordance with Ward et al. (1992) notion that we process environments as a whole, 

so that the combined effects of situational characteristics will be most effective in 

influencing consumer’s behavior. More specifically, the fast music and red light may “fit” 

with participant’s expectations of a casino environment (Griffiths and Parke 2005), which is 

Brevers et al. Page 2

J Gambl Stud. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



associated with both light and sounds. In other words, only the combination of light and 

music may induce faster play because it ‘mimics’ accurately gambling-related environment. 

As a result, participants may appraise the casino setting environment as appropriate and, 

therefore, may not be distracted by anything that could have been deemed inappropriate 

(Spenwyn et al. 2010).

Another main characteristic of the casino setting is the presence of others while gambling, 

which can have an energizing effect on gambling. For instance, in a recent study, Rockloff 

et al. (2011) have highlighted that gambling simultaneously with others participants 

increased the speed of betting on a simulated slot machine, as compared with the condition 

in which participants had to gamble alone. Moreover, despite the fact that gamblers are 

usually attempting to beat the odds against the machine, they are also in a sense in 

competition with others either implicitly or explicitly. More specifically, during explicit 

competition, individuals are clearly aware that their performance is being compared to at 

least one other performer (e.g., to compare gambling scores while gambling with friends). 

During implicit competition, however, individuals are involved in normative comparison 

(i.e., the competitive situation is not explicitly stated or agreed upon), they unofficially tend 

to compare their performance with that of another. Both implicit and explicit competitions 

can modify behavioral performance. For instance, Baumeister (1984) showed that 

performing a simple motor-skill task (e.g., golf putting) is altered when one has to perform 

the task simultaneously with another participant (i.e., implicit competition). With regard to 

explicit competition, several studies (e.g., Church 1962; Cross and Gill 1982; Seta et al. 

1977) have shown that individuals performed motor-skill tasks faster during a one-to-one 

competition rather than alone.

In the present study, we aimed to examine the impact of light, sounds and pairs on decision-

making during the Iowa Gambling Task (IGT; Bechara et al. 1994). The main reason for 

choosing the IGT is that, by contrast to a simulated slot machine paradigm, rewards and 

losses during this task are not randomly chosen. Indeed, the IGT involves probabilistic 

learning via monetary rewards and punishments specifically associated with four decks 

selection (A, B, C or D), where advantageous performance requires subjects to choose decks 

associated with low rewards but lower losses and to forego decks associated with large 

rewards but larger losses. In other words, advantageous decision-making during the IGT is 

in opposition with the profile of decision-making usually promoted within the casino setting 

(i.e., preference for choices featuring high short-term rewards). Hence, despite its lower 

ecological validity (as compared with a simulated slot machine), the use of the IGT allows 

to examine if casino-related environment could bias decision-making towards high short-

term rewards rather than lower but long-term rewards.

In summary, the aim of this study was to explore the impact of casino-related context (i.e., 

sound, light and pairs) on (1) risky decision-making during the IGT, (2) response speed after 

rewards and losses, and (3) response shifting after rewards and net losses. Based on results 

from previous studies, we present two primary hypotheses: First, compared to a neutral 

situation context (i.e., participants performed the IGT alone with no sound and white light), 

the combination of casino-related sound and red light would modify participants’ IGT 

performances (i.e., more frequent selection of decks featuring high rewards but higher 
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losses; lower reaction time after net losses; lower deck response shifting after net losses). 

Second, we hypothesized that performing the IGT face to face with another participants and 

under casino-related sounds and light would further modify participants’ IGT performances, 

as compared to the “neutral” and the “casino alone” conditions. Additionally, we also aimed 

to examine whether explicit competition context (i.e., participants performed the IGT face to 

face with another participant under casino-related light and sounds and are requested to 

perform better that his/her opponent) could further bias IGT performances, as compared to 

implicit competition context (i.e., participants performed the IGT face to face with another 

participant under casino-related light and sounds with no further instruction).

Methods

Participants

Eighty participants, including 56 male and 24 female subjects, aged 18–62 (M = 22.69, SD = 

6.06), successfully completed the experiment from November 2012 to February 2013 

following their recruitment from newspaper advertisements in Brussels, Belgium. To avoid 

biases, resulting from inside knowledge of how these tasks operate, Psychiatrists, 

Psychologists and other personnel having had psychological training were excluded from 

participation. None of the participants scored three or higher on the South Oaks Gambling 

Screen (SOGS, Lesieur and Blume 1987), which refer to low problem gambling. Moreover, 

on the SOGS, only twelve participants (15 %) reported playing the numbers or betting on 

lotteries occasionally (i.e., less than once a week). All remaining control participants 

reported not gambling at all.

Current Clinical Status

Current clinical status of depression and anxiety levels were rated with the Beck Depression 

Inventory (BDI; Beck et al. 1961), the Spielberger State-Trait Anxiety Inventory (STAI; 

Spielberger 1983). Sensitivity to loss and reward was estimated with the BIS/BAS scale 

(Carver and White 1994). Impulsivity was examined with the UPPS scale (Whiteside and 

Lynam 2001). We also estimated the desire to win in interpersonal situations with the 

Revised Competitiveness Index (Houston et al. 1992, 2002).

The Iowa Gambling Task (IGT)

In this task, participants sat in front of four decks of cards that were identical in appearance, 

except for their labels A, B, C and D. They were told that the goal of the task was to earn as 

much money as possible. Participants were informed that each trial would consist of a deck 

selection and the turning over of one card from the selected deck to reveal the yield. 

Participants were informed that they were free to switch between decks at any time, and as 

often as desired. The net outcome of choosing from either deck A or deck B was a loss of 

five times the average per ten cards (referred to as disadvantageous decks), and the net 

outcome of choosing from either decks C or D was a gain of five times the average per ten 

cards (advantageous decks). The total number of trials was set at 100 card selections.
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Design

The design comprised four between-subjects conditions: the “control” condition (alone, 

white light, no casino-related sounds), the “casino alone” condition (CA; alone, red light, 

casino-related sound), the “implicit competition casino” condition (CCI; IGT face to face 

with another participant, red light, casino-related sound) and the “explicit competition 

casino” condition (CCE; IGT face to face against another participant, red light, casino-

related sound). The dependent measures were the participants’ the number of cards picked 

from the advantageous decks in each stage of 20 cards (five block of twenty trials), response 

speed after rewards and losses and response shifting after rewards and net losses.

Participants’ Subjective Appraisal of Experimental Manipulations on Their Affects

Directly after the experiment, we asked participants to fill-in a four-items form with a 7-

point rating scale (from “extremely negatively” to “extremely positively”), which aimed at 

examining participants’ subjective appraisal of experimental manipulations on their affects: 

Item 1: “Did the experiment have influenced your mood during the task?”, Item 2: “Did the 

sounds have influenced your mood during the task?”, Item 3: “Did the light have influenced 

your mood during the task?”, Item 4: “Did the presence of the individual in front of you 

have influenced your mood during the task?”. Items 2, 3 were filled by the participants of 

the CA, CCE, CCI conditions only. Item 4 was filled by participants of the CCE and CCI 

conditions only.

Materials

The experiment took place in a room situated in The Laboratory of Medical Psychology and 

Addictology of the Brugmann University Hospital (Université Libre de Bruxelles, Belgium). 

The IGT (full screen) was run on 19 inches laptop computers. No sounds were induced by 

rewards and losses during the IGT. In the casino conditions, in order to fully expose 

participants to a red environment, the walls of the entire room were covered in dark (e.g., 

Spenwyn et al. 2010). In the control condition, walls of the room were white. The lighting in 

the room was manipulated using a 15 Watt white light or a 15 Watt red light, which were 

placed into the room’s main lighting. The casino-related sounds were chosen from a web 

database and referred to casino ambiance at slot machines. The casino-related sounds were 

opposed to a no sound condition rather than a slow music condition because casino sounds 

are not complementary to other kind of sounds or no vocal music (e.g., chill-out music, 

classical music). The tempo of the casino-related sounds was 121 beats per minute (bpm), 

which corresponds to fast tempo music (i.e., >94 bpm correspond to fast music;<72 bpm 

correspond to slow music; Milliman 1982). The music was uploaded onto an MP3 player 

and played through speakers that were positioned in the upper right corner of the room. The 

volume of the music remained the same for all conditions.

Procedure

Following ethical clearance participants were recruited by email and were asked to meet the 

experimenter outside the laboratory. Participants were randomly assigned to one of the four 

conditions before experiment day (with twenty participants in each condition). The day of 

the experiment, participants first filled a consent form, the Sate version of the Anxiety 
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Inventory and then received an explanation of the IGT task. Participants were given the 

opportunity to ask any questions they had before entering the room. When they were 

satisfied that they understood the procedure that they will follow, the participants (one in the 

control and CA conditions; two in the CCI and CCE conditions) were then led to the room 

where the experiment took place. In the casino conditions (i.e., CA, CCI, CCE), background 

music was already playing and the red light was already on. In the CCI and the CCE 

conditions, participants performed the task in front of another participants. The two 

participants began the task simultaneously. No further instructions were given except in the 

CCE condition, in which participants were informed that they were competing with each 

other, and that they had to try to win more money than their opponent. Each participant 

started with $2,000 worth of virtual money. Participants were informed that they had to play 

until an “end” message was displayed on the screen. Directly after the IGT, participants 

were asked to quit the room and to fulfill the four items examining their appraisal of the 

experimental situation. They were then requested to complete the BDI, UPPS, STAI-S, 

STAI-T, BIS/BAS and the Competitiveness Index. Each participant received €10 for his or 

her participation. Participants were not remunerated as a function of their gambling 

performance.

Results

Demographics and Current Clinical Status

A description of demographic variables, scores on the BDI, the STAI, UPPS, BIS/BAS, 

Competitiveness Index and SOGS is presented in Table 1. The groups were similar in terms 

of age. There was an equal number of male and female within the four conditions. There 

was no significant between group difference on the BDI, STAI, UPPS, BIS/BAS, 

Competitiveness Index and SOGS. In addition, we observed no significant correlation (on 

the total number of participants and for each group separately) between measures of clinical 

status and the dependent measures (the number of cards picked from the advantageous decks 

in each stage of 20 cards, response speed after rewards and losses and response shifting after 

rewards and net losses).

IGT Decision-Making Performance

A repeated measures ANOVA was performed, with group as a between subjects factor, 

stage (5 blocks of 20 trials) as a within subjects factor, and the number of cards picked from 

the advantageous decks as the dependent measure. This analysis revealed an effect for stage, 

F(4,272) = 9.36, p < 0.001, ηg2 = 0.12, indicating that task performance increased during the 

consecutive stages of the task (see Fig. 1). However, there was no group effect, F(3,68) = 

0.46, p = 0.46, ηg2 = 0.04, and no group by stage interaction, F(12,272) = 1.08, p = 0.43, 

ηg2 = 0.04. Additional one-sample t tests were undertaken in order to examine if 

advantageous deck selection on the last stage of the IGT differs from the chance level (test 

value = 10). These analyses that the mean of advantageous deck selection on the latter stage 

of the IGT significantly differ from the chance level in the control group, t(19) = 2.15, p < 

0.05. We observed no significant difference in the three other groups, indicating the mean of 

advantageous deck selection on the latter stage of the IGT did not significantly differ from 

the chance level in CA, CCI, CCE groups.
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IGT Response Speed After Net Rewards and Net Losses

Median reaction times (RT) after net rewards and after net losses were calculated. Due to 

non-normality of these measures (median RT rewards; Kolmogrorov–Smirnov = 0.12, p < 

0.05; median RT losses; Kolmogrorov–Smirnov = 0.17, p < 0.001), log-transformed data 

were entered into the model (median log(10) RT rewards; Kolmogrorov–Smir-nov = 0.08, p 

= 0.21; median log(10) RT losses; Kolmogrorov–Smirnov = 0.06, p = 0.89). A repeated 

measures ANOVA was performed with group as a between subjects factor, contingency 

(reward or loss) as a within subjects factor, and log(10) median reaction times as dependent 

measure. As depicted in Fig. 2, response speed after rewards was faster than after losses, 

F(1,76) = 11.34, p < 0.001, ηg2 = 0.13. The groups differed in reaction times, F(3,76) = 

3.14, p < 0.05, ηg2 = 0.11. Pairwise comparisons indicated that the CCI and the CCE groups 

responded faster than the CA and the controls groups (p < 0.05). There was no difference 

between the CCI and the CCE groups. There was also no difference between the CA and the 

control groups. Importantly, an interaction effects of group by contingency were found, 

F(3,76) = 3.33, p < 0.05, ηg2 = 0.12, which indicated that controls were slower after losses 

than after rewards (see Fig. 2). This difference was not observed in the three other groups 

(see Fig. 2).

IGT Response Shifting After Net Rewards and Net Losses

A repeated measures ANOVA with group as a between subjects factor and contingency 

(reward or loss) as a within subjects factor was performed to investigate whether net rewards 

or net losses resulted in change of deck choice on the consecutive trial. Percentage of change 

after rewards or after net losses was included as the dependent variable. An overall effect of 

contingency was present, F(1,76) = 107.38, p < 0.001, ηg2 = 0.59. As is depicted in Fig. 3, a 

higher percentage of change was present after losses than after rewards. No group effect was 

present, F(3,76) = 0.024, p = 0.99, ηg2 = 0.001, and no group by contingency interaction 

was found, F(3,76) = 0.76, p = 0.52, ηg2 = 0.03.

Participants’ Subjective Appraisal of Experimental Manipulations on Their Affects

One-sample t tests (test value = 4) were undertaken in order to examine participants’ 

subjective appraisal of experimental manipulations. These analyses revealed that 

participants in the three casino-related conditions (CA: M = 4.70, SD = 1.21; CCI: M = 4.60, 

SD = 1.04, CCE: M = 4.71; SD = 1.34) but not in the control condition (M = 4.50; SD = 

1.39), perceived that the experiment had positively affected their mood (Item 1; p < 0.05). 

Participants of the three casino conditions did not perceive that either the casino-related 

sound (Item 2; CA: M = 4.20, SD = 1.70; CCI: M = 3.80, SD = 1.61, CCE: M = 4.05; SD = 

2.09) or the red light (Item 3; CA: M = 4.25, SD = 1.58; CCI: M = 3.80, SD = 1.28, CCE: M 

= 4.30; SD = 1.49) have influenced their mood (either positively or negatively) during the 

IGT. By contrast, in the competition conditions and according to participants, it appears that 

the presence of the other individual induced positive affect (Item 4), but only in the CCE 

group (CCI: M = 4.40, SD = 1.09, CCE: M = 4.85; SD = 1.38; p < 0.05).

A one-way ANOVA revealed that there was no significant between-group difference for 

Item 1, F(3,76) = 1.90, p = 0.14. There was no significant difference between the CA, CCI 

and CCE groups on for the perceived influence of casino-related sound and red light on 
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affect during the experiment, F(2,57) = 0.25, p = 0.78, F(2,57) = 0.71, p = 0.49, 

respectively. There was no difference between the CCI and the CCE groups on the item 

examining the impact of the presence of the other participant while performing the IGT, 

t(40) = 1.13, p = 0.26.

Finally, correlation analyses (on the total number of participants and for each group 

separately) revealed that there was no significant association between participants’ 

subjective appraisal of experimental manipulations (Items 1, 2, 3 and 4) and IGT dependent 

measures deck selection, reaction speed and response shifting).

Discussion

The aim of the present study was to explore the impact of combined red light and casino-

related sounds, with or without the presence of another participant, on decision-making 

behaviors, assessed with the Iowa Gambling Task (IGT). The main findings of the present 

research could be summarized as follows: In contrast to the control condition, participants in 

the casino conditions (casino alone, implicit and explicit competition conditions) did not 

exhibit slower deck selection reaction time after losses than after rewards. Moreover, 

participants in the competition conditions (both the implicit and the explicit) displayed 

lowered deck selection reaction time after losses and rewards, as compared to the control 

and the “casino alone” conditions. These results could not been explained by the intensity of 

anxiety, depression, impulsivity, competitiveness, sensitivity to loss and reward, as well 

gambling habits.

This study demonstrated that the combined effect of casino-related sound and red light 

modulate the reaction time associated with rewards and losses. In other words, we observed 

that participants in the control condition were slower after losses than after rewards whereas 

there was no difference in the three “casino-context” groups. This was the first time that the 

effect of the casino-related context on choice reaction time was estimated on the basis of 

previous choice-outcome. Indeed, previous studies (Stark et al. 1982; Dixon et al. 2007; 

Spenwyn et al. 2010) showed that fast sounds and/or red light increase participant’s betting 

speed when gambling, but independent of feedback contingency. In addition, in accordance 

with our hypotheses and previous research (Rockloff et al. 2011), we observed that 

performing the IGT face to face with another participant (with or without explicit instruction 

of competition) heightened the decision speed, independently of feedback contingency. 

Thus, our results suggest that gambling with others may be a key factor in increasing the 

betting speed while gambling within a casino-related context (induced here by the 

combination of casino-related sounds and red light). Nevertheless, because red light, casino-

related sounds and the presence of pairs “mimics” accurately gambling-related environment, 

we cannot exclude that participants’ prior experience with casino settings (which might be 

low given the absence of gambling problem and the average young age of participants) 

played a role in significant effects observed in the present study. Similarly, participants’ 

attitudes and appraisals associated with casino settings are also likely to impact current 

findings. Further studies are needed to examine these issues.

Brevers et al. Page 8

J Gambl Stud. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The hypothesis that casino-related context would bias advantageous deck selection during 

the IGT was not supported, at least in this particular group of non-gamblers. Indeed, we 

observed no significant between-group difference on the profile of advantageous deck 

selection during the IGT (across the five stages of twenty trials). In addition, we observed no 

significant between-group difference with regard to deck response shifting after rewards and 

net losses. Interestingly, exploratory analyses showed that the mean of advantageous deck 

selection differ significantly from the chance level on the latter stage of the IGT only in the 

control group. Nevertheless, taken together, these results suggest that the impact of casino-

related context may not impact deck selection directly. Besides, it also suggests that, even 

though a casino-related context may induce some behavioral changes in non-gamblers, these 

changes are not sufficient to over-ride the normal mechanisms of self-control, which 

consequently lead to disadvantageous behavioral decisions. Perhaps this explains why most 

casino visitors do not succumb to gambling addiction. In addition, it is noteworthy that the 

IGT may vary according to its level of uncertainty across trials (Brand et al. 2006). More 

specifically, selections during the second part of the IGT (trials 60–100) may be referred as 

decision-making under risk (i.e., situations of decision-making in which probabilities of 

reward and loss are known) because participants should have experienced the different win/

loss contingencies enough to know which decks are risky and which are not (Brand et al. 

2006). By contrast, the earlier blocks of the IGT refer to decision-making under ambiguity 

(i.e., situations of decision-making in which probabilities of reward and loss are unknown) 

because there has not been time for a participant to experience any of the win/loss 

contingencies during early deck choices (Brand et al. 2006). In this context, it is possible 

that gambling-related context has more impact on the latter stages of the IGT because a 

participant has to decide whether to take a risk or not, whereas, in the early stages of the 

IGT, deck selection is not yet associated with any explicit expected value. In this context, 

future studies should extend the experimental IGT situation (e.g., 120 trials instead of 100 

trials) in order to examine if the effect of casino-related context enhance with the repetition 

of trials. Future studies should also include problem gamblers and determine whether these 

individuals have an increased vulnerability towards impairments in self-control and 

decision-making within a casino-related setting, as compared with non-gamblers.

In addition, based on several studies advancing that the casino atmosphere may impact 

emotions (Finlay et al. 2006, 2007, 2010), we also included an estimation of participants’ 

subjective appraisal of experimental manipulations on their affects. Interestingly, findings 

from this complementary examination suggest that the casino-related context increases 

positive affect. Nevertheless, this score was not associated with behavioral performance. 

Moreover, participants of the three casino conditions did not perceive that either the casino-

related sound or the red light have influenced their affects (positively or negatively) during 

the IGT. However, these findings are to be taken with caution since the investigation of the 

psychological impact of casino-related design was only exploratory and complementary in 

the present study (i.e., estimated in the basis of four items). Therefore, additional research is 

needed in order to examine more thoroughly this question (e.g., using additional self-reports 

measures, such as The Environmental Pleasure Scale; Mehrabian and Wixen 1986, as in 

Finlay et al. 2010).
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The fact that casino-related sounds were not separated from red light was based on a study 

by Spenwyn et al. (2010) in which the combined effects of both high tempo music and red 

light (but not red light or high tempo music conditions alone) result in faster bets in a 

computerized version of roulette. The fact that this was previously found helped to justify 

the exclusion of this condition in this experiment. However, we cannot rule out the 

possibility that the effects of sounds on decision-making reaction time were higher than 

those produced by red light and vice versa. In this context, additional studies are needed to 

examine the specific effect of sounds or light on decision-making during the IGT. Future 

studies should also examine the specific effect of the presence of pairs on IGT performance, 

that is, without casino-related sounds and red light. In the present study, participants were 

not remunerated as a function of their IGT performance. This lowers the ecological validity 

of the present design. Indeed, real monetary rewards and losses might have heightened the 

effect of sound, light and pairs on deck selection and choice reaction time during the IGT. In 

addition, participants recruited for this study were mainly young, which restricts the 

generalizability of current results. Nevertheless, the present finding also suggest that a 

casino–related context impacts decision-making behaviors in individuals (i.e., non-gamblers 

young adults) who are more inclined to develop their first life-experience with gambling 

(Wardle et al. 2007), and thus directly targeted by the gambling industry. Meanwhile, we 

also need to consider that not all young people are vulnerable and that most people have 

normal prefrontal mechanisms and are resilient to gambling addiction—perhaps only those 

with genetic or environmentally induced hypofrontality are more vulnerable and at a higher 

risk (e.g., Dackis and O’Brien 2005). In other words, we need to acknowledge both 

possibilities: that everyone who is exposed to casinos is vulnerable and at risk to gamble; or 

only a few who are predisposed and at higher risk to become gamblers, despite the fact that 

casino cues bring about behavioral changes even in those who are resistant to becoming 

gambling addicts. In this context, although present findings have some limitations, they also 

have potential implications for the prevention of the development and the maintenance of 

excessive gambling. For instance, one option would be to inform (beginners and frequent) 

gamblers on the specific impact of casino-related context on their gambling behaviors 

(Peller et al. 2008).

In conclusion, our findings suggest that sounds, lights and the presence of pairs while 

gambling may play a key role in energizing gambling behaviors. Therefore, the present 

findings can be used to enhance prevention strategies of abnormal gambling by targeting 

situational factors that could lead the individual to gamble beyond socially acceptable limits.
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Fig. 1. 
Means of the total number of cards selected from the advantageous decks for each block of 

20 card choices on the Iowa Gambling Task in the controls, CA, CCE and CCI groups. 

Error bars are the standard errors of the mean
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Fig. 2. 
Mean response times (log 10 transformed) after receiving a net reward or a net loss on the 

Iowa Gambling Task by control, CA, CCE and CCI participants. Error bars are the standard 

errors of the mean
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Fig. 3. 
Percentage of change of deck on trials after a reward or a loss on the Iowa Gambling Task 

by control, CA, CCE and CCI participants. Error bars are the standard errors of the mean
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