Supplementary results
Supplementary result 1: fitting appraisal

Convergence and goodness of fit of SEM analysis

SEM provided a good fit for BN patients (pchi2=0.38; RMSEA=0.055). In ANB patients, the poor RMSEA (pchi2=0.13; RMSEA=0.12) could be due to the small sample size and did not lead to rejection of the model 2[]
. Adding paths between food anxiety arousal and approach stability, and between objective anxiety and avoidance stability, provided a poorer fit for BN (pchi2=0.32; RMSEA=0.075) but a relatively better one for ANB group (pchi2=0.17; RMSEA=0.11). These additional paths gave similar results for the ANB group. Backward reasoning in the binge food condition at the Race game was associated with avoidance behavior (p=0.04), not with approach behavior (p=0.37).

Robustness of patterns of correlations 

ANB pattern of correlations (supplementary methods §3 analysis of pattern of correlations) was substantially closer to the ANR one than to the BN one even after removing: 

· correlations between coefficients of variation of reaction time at correct go trials in the different conditions (rho Spearman : rANB-ANR=0.88, p=0.002 versus rANB-BN=0.30, p=0.41), 

· or correlations between reaction time at correct go trials in the different conditions (rANB-ANR=0.81, p=0.008 versus rANB-BN =-0.41, p=0.25), 

· or correlations between reaction time at correct go trials and anxiety arousal (rANB-ANR =0.90, p=0.0009 versus rANB-BN =0.19, p=0.61) 

· or all these correlations from the pattern (rANB-ANR =0.89, p=0.03 versus rANB-BN =-0.60, p=0.24).

Supplementary result 2 and interpretation: approach/avoidance behavior, the go/No-go task

We investigated whether groups used distinct processes to control the repetition of a dominant behavior in food and neutral conditions. In that aim, we compared reaction times profile (mean and standard deviation (SD), a proxy of stability) at the Go/No-go task between food and neutral conditions. Mean reaction times at correct go trials in binge food and neutral conditions were highly correlated within the four groups: healthy controls: r=0.95, p<0.0001; BN: r=0.83, p<0.00001; ANB: r=0.74, p=0.0004; ANR: r=0.89, p=0.00001. In contrast, reaction time SDs at correct go trials in neutral and binge food conditions were highly correlated in the healthy group (r=0.81, p<0.0001), tended to be correlated in ANR (r=0.42, p=0.07) and ANB: r=0.39, p=0.05) groups and were not correlated in the BN group (r=-0.08, p=0.77).  Association of reaction time stability between neutral and binge food conditions was significantly stronger for healthy controls than for AN patients (i.e. ANR+ANB) (r=0.81 versus r=0.43, p=0.03), the latter tending to be significantly stronger than for BN patients (r=0.43 versus r=-0.08, p=0.09). These results suggest that healthy controls engage the same process to repeat a dominant behavior in neutral and binge food conditions, BN patients engage distinct processes and ANB and ANR are in the middle: they engage partially the same processes.

Supplementary result 3: comparison with literature

In line with literature, we observed that non-binging participants (ANR and healthy participants) succeeded less often in stressful conditions than in neutral ones 3[]
 (figure 1C) , -and improved planning abilities (measured by the success rate at the Race game) were not associated with general food deprivation (measured by the time elapsed since the last meal) 4[]
 in BN (r=-0.24, p=0.33) and ANB patients also (r=-0.10, p=0.69,  neither  with BMI in ANB patients(r=-0.15, p=0.53). Moreover, ANR and ANB patients had similar success rates at the Race game in neutral condition (p=0.25, figure 1C). This result is in line with the one obtained with the tower of Hanoi task 5[]
. No comparison with literature can be drawn for BN patients because previous studies used the Tower of London task 6


[ ADDIN EN.CITE ,7]
 that does not recruit backward reasoning ability 8[]
. 

That BN patients improve planning based on backward reasoning to promote large delayed rewards confirms the role of planning based on backward reasoning in the choice of large delayed rewards previously reported for the Race game in healthy participants 9


[ ADDIN EN.CITE ,10]
 . 

We also observed the interference effect in neutral condition in the Simon task for BN patients and for healthy control women 11


[ ADDIN EN.CITE ]
 (difference of reaction time between correct incongruent and correct congruent trials, mean (SD): 63 (77) ms, p<0.004 and 60 (60) ms, p<0.0006 respectively, table 1).
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	Anxiety arousal (mean (SD))
	Bulimia nervosa

(n=18)
	Controls (n=18)
	p-value
	Anorexia nervosa binging subtype (n=19)
	Anorexia nervosa restrictive subtype (n=16)
	p-value

	Neutral condition
	17.8 (8.3)
	8.9 (5.3)
	0.0008
	14.9 (9.9)
	21.1 (12.7)
	0.17

	Food condition
	51.6 (21.5)
	11.3 (5.2)
	< 0.0001
	49.4 (26.3)
	52.4 (17.8)
	0.99

	Stress condition
	44.1 (16.1)
	27.5 (14.8)
	0.0034
	40.8 (14.9)
	42.4 (19.5)
	1

	Difference between conditions

Food versus neutral 
	33.8 (19.6)
	2.4 (3.5)
	< 0.0001
	34.5 (23.9)
	31.3 (26.1)
	0.63

	Stress versus neutral 
	26.4 (15.0)
	18.6 (12.0)
	0.064
	26.0 (12.5)
	21.3 (26.6)
	0.56

	Food versus stress
	7.4 (18.9)
	-16.3 (12.3)
	0.0002
	8.5 (20.2)
	9.9 (24.9)
	0.99


Supplementary figure SF1: anxiety arousal rated from 0 (no anxiety) to 100 (highest anxiety ever felt) generated by images displayed during the Race game (mean and standard error of the mean for the graphic) in bulimia nervosa (BN), anorexia nervosa binging subtype (ANB) and anorexia nervosa restrictive subtype (ANR) patients and healthy controls. Only corrected p-values < 0.1 are reported on the graphic. All p-values are corrected for multiple testing (Benjamini-Hochberg correction).







2A: anorexia nervosa restrictive subtype patients (n=16)









2B: anorexia nervosa binging subtype patients (n=19)







2C: bulimia nervosa patients (n=18)







2D: healthy controls (n=18)

Supplementary figure SF2: reaction time at the Race game between two consecutive critical sticks (1 to 3, 4 to 7, 8 to 11 and 12 to 15) in each condition (neutral in blue, binge food in red and stress in green) for each group (2A: anorexia nervosa restrictive subtype, 2B: anorexia nervosa binging subtype, 2C: bulimia nervosa, 2D: healthy controls). p-values corrected for multiple testing (Benjamini-Hochberg correction). p values < 0.10 are reported.

	ST1A: Socio-demographic characteristics
	n
	Bulimia nervosa
	n
	Controls
	n
	Anorexia nervosa binging subtype
	n
	Anorexia nervosa restrictive subtype
	p-value

	Brothers, nb
	18
	1 (0.82)
	18
	1.28 (0.99)
	19
	0.632 (0.666)
	16
	0.69 (0.68)
	0.12

	Sisters, nb
	18
	0.67 (0.94)
	18
	0.67 (0.88)
	19
	0.789 (0.893)
	16
	0.75 (0.83)
	0.94

	Living status, n (%)
	17
	
	17
	
	17
	
	15
	
	0.11

	Alone
	
	7 (41.2)
	
	2 (11.8)
	
	4 (23.5)
	
	3 (20)
	

	With family
	
	7 (41.2)
	
	6 (35.3)
	
	6 (35.3)
	
	9 (60)
	

	Cohabitation
	
	2 (11.8)
	
	7 (41.2)
	
	6 (35.3)
	
	1 (6.67)
	

	With a roommate/Other
	
	1 (5.88)
	
	2 (11.8)
	
	1 (5.88)
	
	2 (13.3)
	

	Parental marital status (divorce), n (%)
	16
	6 (37.5)
	16
	5 (31.3)
	17
	5 (29.4)
	15
	6 (40)
	0.92

	Maternal socio-professional status, n(%)
	14
	
	18
	
	14
	
	13
	
	0.27

	INSEE 1 or 2
	
	0 (0)
	
	1 (5.56)
	
	1 (7.14)
	
	1 (7.69)
	

	INSEE 3
	
	1 (7.14)
	
	4 (22.2)
	
	3 (21.4)
	
	1 (7.69)
	

	INSEE 4, 5 or 6
	
	7 (50)
	
	11 (61.1)
	
	4 (28.6)
	
	10 (76.9)
	

	INSEE 7 or 8
	
	6 (42.9)
	
	2 (11.1)
	
	6 (42.9)
	
	1 (7.69)
	

	Source of financial income
	16
	
	17
	
	14
	
	15
	
	0.33

	With own income, n(%)
	
	9 (56.3)
	
	8 (47.1)
	
	7 (50)
	
	3 (20)
	

	With parental financial support, n(%)
	
	6 (37.5)
	
	7 (41.2)
	
	6 (42.9)
	
	11 (73.3)
	

	With fellowship, n(%)
	
	0 (0)
	
	2 (11.8)
	
	0 (0)
	
	1 (6.67)
	

	Other, n(%)
	
	1 (6.25)
	
	0 (0)
	
	1 (7.14)
	
	0 (0)
	


	ST1B: Physiological characteristics
	Bulimia nervosa

(n=18)
	Controls (n=18)
	p-value
	Anorexia nervosa binging subtype (n=19)
	Anorexia nervosa restrictive subtype (n=16)
	p-value

	Duration between last meal and Race game assessment , mn 
	103 (37.4)
	70.5 (37.4)
	0.45
	103 (37.4)
	104 (37.4)
	0.74

	Body Mass Index (kg/m2)
	20.6 (3.19)
	21.5 (3)
	0.19
	17.6 (1.84)
	15.3 (1.19)
	0.0003


Supplementary table ST1: socio demographic (ST1A) and physiological characteristics (ST1B) of the four groups. Mean (standard deviation) are reported for quantitative parameters.

INSEE #: socio-professional category according to the "Institut National de la Statistique et des Etudes Economiques": 1,2: Farmer, craftsman, shopkeeper and large retailer, chairman and managing director; 3:senior executive, manager; 4,5,6: intermediate jobs, employees and workers; 7,8: retired, without any job.

	Difference between conditions, % 
	Bulimia nervosa (n=18)
	Controls (n=18)
	p-value
	Anorexia nervosa binging subtype (n=19)
	Anorexia nervosa restrictive subtype (n=16)
	p-value

	food versus neutral 
	15 (15.4)
	1.1 (21.7)
	0.035
	6.5 (20.1)
	-2.6 (30.7)
	0.082

	stress versus neutral 
	1.7 (23.3)
	-10 (27.2)
	0.23
	-2.5 (24.7)
	-14 (21.2)
	0.058

	food versus stress 
	13 (21.7)
	11 (23.0)
	0.88
	9.0 (27.1)
	12 (28.5)
	0.68


Supplementary table ST2: Differences in success rate at the Race game between conditions for binging patients (bulimia nervosa and anorexia nervosa binging subtype) compared with their respective controls (healthy controls, anorexia nervosa restrictive subtype). Mean (standard deviation) are reported.

	
	Bulimia nervosa (n=18)
	Controls (n=18)
	Anorexia nervosa binging subtype (n=19)
	Anorexia nervosa restrictive subtype (n=16)

	Neutral condition
	0.66 **
	0.74 ***
	0.84 ***
	0.71**

	Food condition
	0.49 *
	0.51 *
	0.91 ***
	0.82 ***

	Stress condition
	0.65 **
	0.83 ***
	0.88 ***
	0.65 **


Supplementary table ST3: Association between success rate and backward reasoning at the Race game in the four groups of participants and in each condition. Spearman correlation coefficients (p-value corrected for multiple testing (Benjamini-Hochberg correction) are reported. * p value < 0.05; ** p value < 0.01; *** p value < 0.001

	Starting point of the arrow
	End point of the arrow
	BN coefficient
	ANB coefficient

	Attractive behavior
	RT F
	0.98**
	0.89**

	Avoidance behavior
	RT F
	0.16
	0.41

	Attractive stability
	CV F
	0.98**
	0.98**

	Avoidance stability
	CV F
	0.22
	0.22

	Objective anxiety
	Anxiety arousal F
	1**
	1**

	Attractive behavior
	Attractive stability
	0.59**
	0.75*

	Avoidance behavior
	Avoidance stability
	-0.99**
	-0.98**

	Anxiety arousal F
	Attractive behavior
	-0.1
	0.01

	Objective anxiety
	Avoidance behavior
	-0.38
	0.18


Supplementary table ST4: standardized coefficients of the paths of model of figure 3A and not reported in figure 3B for Bulimia Nervosa (BN) and Anorexia Nervosa Binging subtype (ANB) patients. 

**: p<0.05; *: p<0.1
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