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Supplemental Information 

 

Section 1: Power Analysis 

From a previous Iowa Gambling Task (IGT) study comparing manic patients with healthy 

controls (1), an effect size (ES) index d of 1.1 (Cohen’s d ES index for the t-test (2)) was 

calculated. It was assumed that the smallest and largest of the four group means for decision-

making performance were the manic patient and control subject means, respectively. Thus, 

the standardized range d of the four group means of 1.1 was hypothesized (Cohen’s d range of 

standardized means; i.e. the distance between the smallest and largest of the four group means 

(2)). It was estimated that the euthymic patients vs. healthy subjects condition would result in 

an ES of 0.56 by calculating the inversed variance weighted average (each study estimates the 

same quantity) from three previous studies conducted in euthymic patients by Clark et al.  (3) 

(ES index d of 0.15), Jollant et al. (4) (ES index d of 0.28), and Christodoulou et al. (5) (no 

control group; ES index d of 1.25 evaluated with the healthy control group data of Clark et al. 

(3)). An ES of approximately 0.82 between depressed patients and healthy controls was used 

by assuming that the performance of depressed patients would be the inverse variance 

weighted average of the manic and euthymic patient groups (this is the first study to assess 

decision-making in BD with the IGT). Thus, the four group means were roughly equally 

spaced over d and satisfied a pattern of intermediate variability according to Cohen (2).  

Using the previous estimated ES and the tables prepared by Cohen (2), it was estimated that 

23 individuals/group, and 21 manic, 34 depressed, 76 euthymic patients and 76 healthy 

controls, would yield a 90% chance of the one-way analysis of variance (ANOVA) F-ratio 

and an 80% chance (Cohen suggested 0.80 as a desirable minimum for statistical power (2)) 
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of the manic vs. control, depressed vs. control, and euthymic vs. control group contrasts 

(Tukey HSD multiple comparison procedure), respectively, reaching statistical significance at 

the 0.05 level.   

 

Section 2: Individual Deck A, B, C and D Scores  

When IGT performance was analyzed according to the 4 individual decks scores, one-way 

ANOVA revealed significant differences in deck A overall score between the 4 groups (F3,313 

= 3.24, p < 0.05) and post-hoc Tukey tests of HSD revealed that manic BP selected 

significantly more cards from deck A than healthy volunteers (p < 0.05, effect size [d] = 

0.48), with no significant differences between depressed BP and healthy volunteers (p = 0.99), 

euthymic BP and healthy volunteers (p = 0.43), or depressed and euthymic BP (p = 0.73) 

(Figure 2A). One-way ANOVA revealed significant differences in deck B overall score 

between the 4 groups (F3,313 = 7.50, p < 0.001) and post-hoc Tukey tests of HSD revealed that 

manic (p < 0.01; effect size [d] = 0.68), depressed (p = 0.01; d = 0.79), and euthymic (p < 

0.05; d = 0.44) BP selected significantly more cards from deck B than healthy volunteers with 

no significant differences between manic and depressed (p = 0.94), manic and euthymic (p = 

0.58), or depressed and euthymic (p = 0.28) BP (Figure 2B). One-way ANOVA revealed no 

significant differences in deck C overall score between the 4 groups (F3,313 = 2.45, p = 0.071) 

(Figure 2C). One-way ANOVA revealed significant differences in deck D overall score 

between the 4 groups (F3,313 = 4.42, p < 0.01) and post-hoc Tukey tests of HSD revealed that 

manic BP selected significantly less cards from deck D than healthy volunteers (p < 0.01; 

effect size [d] = 0.53) with no significant differences between depressed BP and healthy 
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volunteers (p = 0.40), euthymic BP and healthy volunteers (p = 0.08), or depressed and 

euthymic (p = 0.99) BP (Figure 2D). 

In healthy volunteers, the number of cards selected changed significantly over the course of 

the task in deck A (one-way ANOVA for repeated measures F = 18.17, df = 4, p < 0.001), B 

(F = 7.40, df = 4, p < 0.001), C (F = 10.95, df = 4, p < 0.001) and D (F = 4.77, df = 4, p < 

0.01) (Figure 1A). In euthymic BP, the number of cards selected changed significantly over 

the course of the task in deck A (one-way ANOVA for repeated measures F = 3.42, df = 4, p 

< 0.05), B (F = 7.57, df = 4, p < 0.001), C (F = 6.94, df = 4, p < 0.001) and D (F = 13.69, df = 

4, p < 0.001) (Figure 1B). In manic BP, the number of cards selected changed significantly 

over the course of the task in deck C (one-way ANOVA for repeated measures F = 2.46, df = 

4, p < 0.05), but not in deck B (F = 1.70, df = 4, p = 0.15), C (F = 1.19, df = 4, p = 0.32) and 

D (F = 1.31, df = 4, p = 0.27) (Figure 1C). In depressed BP, the number of cards selected 

changed significantly over the course of the task in deck D (one-way ANOVA for repeated 

measures F = 4.00, df = 4, p < 0.01), but not in deck A (F = 2.08, df = 4, p = 0.16), B (F = 

2.50, df = 4, p = 0.06) and C (F = 0.27, df = 4, p = 0.6) (Figure 1D).  

 

Section 3: Net Score and Difference Score [(B+D)-(A+C)] For The First 40 and The Last 

60 Trials 

Net score 

One-way ANOVA revealed no significant differences in IGT net score between the four 

groups (F3,313 = 1.61, p = 0.18) over the first 40 picks of cards (Figure 3A).  
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One-way ANOVA revealed highly significant differences in IGT net score between the four 

groups (F3,313 = 7.9, p < 0.001) over the last 60 picks of cards. Post-hoc Tukey tests of HSD 

revealed that manic (p < 0.001), depressed (p < 0.05), and euthymic (p < 0.01) BP selected 

significantly more cards from the risky decks than HC with no significant differences between 

manic and depressed (p = 0.86), manic and euthymic (p = 0.57), or depressed and euthymic (p 

= 0.99) BP (Figure 3B).  

Difference score [(B+D)-(A+C)]  

One-way ANOVA revealed no significant differences in [(B+D)-(A+C)] score between the 

four groups (F3,313 = 0.53, p = 0.66) over the first 40 picks of cards (Figure 4B).  

One-way ANOVA revealed a significant difference in [(B+D)-(A+C)] score between the four 

groups (F3,313 = 2.75, p < 0.05) over the last 60 picks of cards. Post-hoc Tukey tests of HSD 

revealed a significant difference between depressed (p < 0.05) but not manic (p = 0.98) or 

euthymic (p = 0.99) BP and HC, with a significant difference between depressed and 

euthymic (p < 0.05) but not between manic and depressed (p = 0.19) or between manic and 

euthymic (p = 0.98) BP (Figure 4C).  
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