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Materials and Methods	


Antero-ventro-medial subthalamic stimulation dissociably modulates valuation, mood and confidence in OCD – Supp. Mat. 
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Participants
	Id.
	Sex
	Age
	Education (y)
	OCD subtype
	Disease duration (y)
	Stimulation parameters
	DBS duration (y)
	Y-BOCS before surgery
	Y-BOCS at recording
	Treatment at recording

	1
	M
	56
	12
	C, ex-Tourette
	18
	L and R : 2.5 V, 80 Hz
	17
	37
	17
	Temesta, Floxyfral, symbicort

	2 
	F
	51
	15
	W
	15
	L: 4.8 V, 70 Hz, 60 µs
R: 5.5 V, 70 Hz, 60 µs
	11
	36
	18
	Fluoxetine, Atarax 25, Cacit D3 – 1, Pentaprazole, Gaviscon

	3
	F
	39
	17
	C
	21
	L and R: 2.2 V, 70 Hz, 60 µs 
	6
	30
	21
	Venlafaxine

	4 
	F
	43
	12
	W
	18
	L and R: 1.7 V, 130 Hz, 60 µs
	7
	30
	1
	None 

	5
	F
	27
	12
	C
	17
	L: 1.8 mA, 130 Hz, 60 µs 
R: 1.6 mA, 130 Hz, 60 µs
	2
	31
	20
	Clomipramine, lamotrigine, curacne


	6 
	M
	46
	17
	W
	29
	L and R: 1.7 mA, 130 Hz, 30 µs
	1
	32
	10
	Clomipramine, Fluoxetine, omeprazole 

	7 
	M
	31
	15
	C
	20
	L and R: 2.8 mA, 130 Hz, 30 µs
	2
	31
	13
	Clomipramine, Fluoxetine, Aripiprazole, Oxazepam, Tadalafil

	8
	F
	50
	20
	W
	11
	L and R: 1.8V, 130 Hz, 60µs
	 12
	36
	14
	None

	9
	F
	40
	15
	C
	24
	L and R: 2.6V, 130 Hz, 60µs
	9
	34
	20
	Lexothyrox

	10
	F
	47
	15
	C
	30
	L: 4.1 mA, 130 Hz, 30 µs, 
R: 4.0 mA, 130 Hz, 30 µs
	 5
	34
	6
	Fluoxetine, L-thyroxine.

	11 
	F
	57
	18
	 W
	 20
	L and R: 1.7 mA, 130Hz, 30 µs 
	 1
	 35
	12 
	Fluoxetine, clomipramine, haldol, levothyrox, lexomil, melatonin, terdyferon.

	12  
	F
	33
	15
	 C
	 15
	L and R: 1.7mA, 130 Hz, 30 µs 
	 1
	 37
	11
	 None.

	13
	F
	50
	15
	C
	5
	L and R: 1.8V, 130 Hz, 60 µs
	13
	32
	11
	Effexor, Verartan, Utrogestran, Estreva 


[bookmark: _Toc145786591]Table S1 - Participants with OCD.
F = female; M = Male. Age is in years. Education level is in years. OCD subtypes include checking (C) and washing (W). Duration of disease (from onset to time of surgery) is in years. Duration of chronic stimulation is in year, from the time of surgery to the time of the recording. Y-BOCS at baseline is before the surgery. N.A.: data not available. Stimulation parameters: current, or voltage when current is not available; stimulation frequency; pulse width when available, on the left (L) and right (R) contacts.
Training and calibration procedure 
Before the main experiment, a training phase divided steps familiarized participants with all subparts of the task. In the first step, participants were familiarized with the challenge by performing 28 trials with a tolerated margin of error from ±130 to ±80 ms (56 trials if the accuracy of the first 28 trials was below 50%). Each training trial was followed by feedback informing whether the challenge was successful (‘ok’ in green) or missed (‘too slow’ or ‘too fast’ in red). In the second step, participants performed 64 trials of the full choice (i.e. the challenge was always preceded by an offer), and a feedback on the money won/lost in the trial was displayed at the end of each trial. The goal was to train participants to properly integrate the three dimensions of the offer (gains, losses, and difficulty) when making their choice. To help participants learn the correspondence between the target size and challenge difficulty, trials were displayed by increasing the difficulty level. 
Another purpose of the training phase was also to adapt the difficulty of the challenge to each participant. To do so, a tolerated margin of error was computed for each difficulty level, ranging from 75 (level 1) to 35% (level 5) of theoretical success which we estimated from each individual participant by assuming that errors were normally distributed. Note that during the training, the difficulty levels were updated after each trial (average and SD of challenge performance were updated), while in the main task, the mean and SD of participant performance (and therefore difficulty levels) were set based on every challenge performed during the training. The range of tolerated margins of error between participants ranged from (±72 ms [level 1] to ±22 ms [level 5]) in the most precise participant to (±198 ms to ±123 ms) in the less precise one.
Results
Short-term effect of DBS on symptoms
	Score
	Mean [OFF] and SEM
	Mean [ON] 
	T
	DF
	p
	Signif.

	YBOCS Control
	 3.92  0.67 
	3.23  0.50
	-1.56
	12
	0.15
	n.s.

	YBOCS Resistance
	3.38  0.56  
	2.46  0.45
	-1.80
	12
	0.10
	n.s.

	BDI
	2.38  0.81
	2.46  0.76
	0.29
	12
	0.78
	n.s.

	BAI
	6  1.15
	4.46  0.93
	1.09
	12
	0.30
	n.s.


Table S2 – Effect of stimulation on OCD subscores, BAI and BDI
We compared scores between ON and OFF DBS conditions with paired t-tests. 

Probability of success at the challenge
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Figure S1 – Probability of success in OFF, ON and CTR participants.  
Mean per Participant. Paired results for patients ON and OFF stimulation are connected with a line. Control participants succeed significantly less at the cognitive challenge than patients ON DBS (CTR accuracy = 0.38 ± 1.88 10-2, ON = DBS-ON: 0.46 ± 3.74 10-2, two-sample Welch T-test t(7321.5) = 8.01, p = 1.22 × 10-15).

Choice – OFF-ON-CTR comparison
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Figure S2 – Probability of accepting the challenge in OFF, ON and CTR participants.  
A. Mean per Participant. Paired results for patients ON and OFF stimulation are connected with a line. Even though the probability of success was lower in control participants compared to ON-DBS patients, control participants accepted more the challenge (2-sample T-test t(7209.4) = 3.73, p = 1.94 × 10-4). A possible explanation is that patients may be more risk-averse than control participants. B. Probability of acceptance as a function of gain (10 ct coins), loss (10 ct coins), or difficulty (arbitrary unit). 

[bookmark: _Toc144993936][bookmark: _Toc145145801]Choice – GLMM detailed results

	Effect
	Estimate ± SE
	z
	p
	signif

	Intercept
	2.05 × 10+0 ± 3.41 × 10−1
	6.031
	1.63 × 10−9
	***

	Gain
	7.06 × 10−2 ± 3.98 × 10−3
	17.754
	1.61 × 10−70
	***

	Loss
	-6.80 × 10−2 ± 3.91 × 10−3
	-17.399
	8.38 × 10−68
	***

	Difficulty
	-8.36 × 10−2 ± 5.03 × 10−3
	-16.616
	5.31 × 10−62
	***

	DBS (ON vs. OFF)
	-1.20 × 10−1 ± 3.22 × 10−1
	-0.372
	7.10 × 10−1
	n.s.

	Gain × DBS
	-3.99 × 10−3 ± 5.53 × 10−3
	-0.723
	4.70 × 10−1
	n.s.

	Loss × DBS
	9.81 × 10−4 ± 5.51 × 10−3
	0.178
	8.59 × 10−1
	n.s.

	Difficulty × DBS
	1.23 × 10−2 ± 6.96 × 10−3
	1.762
	7.81 × 10−2
	n.s.


Table S3 – Fixed Effects for GLMM choice ~ (gain+loss+difficulty) x DBS + (DBS|participant)
Generalized linear mixed model (binomial, logit) ; Formula: Acceptance ~ (gain + loss + difficulty) * DBS + (DBS | participant); Observations: 6848; Groups (participants): 13.
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	Parameter
	DBS
	n
	mean
	SE

	kG
	off
	13
	10.753
	2.910

	kG
	on
	13
	8.085
	2.043

	kL
	off
	13
	19.630
	2.993

	kL
	on
	13
	16.506
	2.942

	kT
	off
	13
	-0.198
	0.243

	kT
	on
	13
	-0.924
	0.366

	σ
	off
	13
	0.080
	0.013

	σ
	on
	13
	0.078
	0.012


	On-off comparison of
	T
	DF
	p
	Signif.

	kG
	1.6266
	12
	0.1298
	n. s.

	kL
	2.2828
	12
	0.04147
	*

	kT
	2.1442
	12
	0.05319
	.

	σ
	0.23968
	12
	0.8146
	n. s.


Table S4 – Descriptive statistics of the choice model parameters and detailed results of paired T-tests between ON and OFF DBS conditions.  

Confidence reports
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Figure S3 – Mean confidence (A) plotted as a function of group, and (B) as a function of group, choice dimensions (gain and loss in coins, difficulty in arbitrary unit) and choice (accept or reject). A paired t-test showed that DBS significantly lowered confidence (mean confidence OFF = 42.30 1.97 , mean ON = 39.61 2.24, 2-sample paired T-test t(12) = -2.41, p = 3.30 × 10-2). As controls’ and patients’ probability of success significantly differed, the comparison of confidence between CTR and ON-DBS patients cannot be directly interpreted (mean confidence ON = 39.61 2.24, mean CTR = 34.36  2.63, 2-sample T-test t(18.04) =1.95, p = 6.67 × 10-2).

Confidence (z-scored across ON and OFF DBS for each participant)

	Fixed effects of the confidence model

	Effect
	Estimate ± SE
	t(df)
	p
	signif

	Intercept
	-2.28 × 10−1 ± 1.13 × 10−1
	-2.02(6832)
	4.34 × 10−2
	*

	Gain
	2.79 × 10−3 ± 1.95 × 10−3
	1.43(6832)
	1.53 × 10−1
	

	Loss
	4.11 × 10−3 ± 1.95 × 10−3
	2.1(6832)
	3.54 × 10−2
	*

	Difficulty
	-5.39 × 10−3 ± 2.41 × 10−3
	-2.23(6832)
	2.56 × 10−2
	*

	DBS (ON vs. OFF)
	3.32 × 10−1 ± 1.59 × 10−1
	2.08(6832)
	3.72 × 10−2
	*

	Acceptance
	1.41 × 10+0 ± 1.63 × 10−1
	8.65(6832)
	6.09 × 10−18
	***

	Gain × DBS
	1.07 × 10−3 ± 2.77 × 10−3
	0.386(6832)
	7.00 × 10−1
	

	Loss × DBS
	-6.48 × 10−3 ± 2.82 × 10−3
	-2.29(6832)
	2.18 × 10−2
	*

	Difficulty × DBS
	-9.21 × 10−3 ± 3.46 × 10−3
	-2.67(6832)
	7.70 × 10−3
	**

	Gain × Acceptance
	-2.86 × 10−3 ± 2.96 × 10−3
	-0.966(6832)
	3.34 × 10−1
	

	Loss × Acceptance
	-1.15 × 10−2 ± 2.91 × 10−3
	-3.95(6832)
	7.84 × 10−5
	***

	Difficulty × Acceptance
	-1.38 × 10−2 ± 3.72 × 10−3
	-3.73(6832)
	1.96 × 10−4
	***

	DBS × Acceptance
	-7.24 × 10−1 ± 2.27 × 10−1
	-3.18(6832)
	1.47 × 10−3
	**

	Gain × DBS × Acceptance
	3.33 × 10−3 ± 4.15 × 10−3
	0.803(6832)
	4.22 × 10−1
	

	Loss × DBS × Acceptance
	4.83 × 10−3 ± 4.13 × 10−3
	1.17(6832)
	2.42 × 10−1
	

	Difficulty × DBS × Acceptance
	8.47 × 10−3 ± 5.17 × 10−3
	1.64(6832)
	1.02 × 10−1
	


Table S5 - Linear mixed-effect model of z-confidence – Fixed effects. Linear mixed model fit by REML ; Formula: z-scored confidence ~ (gain + loss + difficulty) * DBS * accept + (1 | participant); REML criterion at convergence: 18711.3; Number of observations: 6848; Groups (participants): 13
 



	Estimated marginal means and pairwise contrast for DBS condition

	Type
	Effect
	Estimate
	SE
	z
	p
	signif

	EMM
	off
	1.07 × 10−1
	1.85 × 10−2
	
	
	

	EMM
	on
	-1.09 × 10−1
	1.79 × 10−2
	
	
	

	Contrast
	on - off
	-2.16 × 10−1
	2.58 × 10−2
	-8.37
	5.71 × 10−17
	***

	Post-hoc test - effect of DBS × loss on confidence

	Type
	Effect
	Estimate
	SE
	z
	p
	signif

	Trend
	off
	-1.64 × 10−3
	1.45 × 10−3
	
	
	

	Trend
	on
	-5.70 × 10−3
	1.46 × 10−3
	
	
	

	Contrast
	on - off
	-4.06 × 10−3
	2.06 × 10−3
	-1.97
	4.88 × 10−2
	*

	Post-hoc test - effect of DBS × difficulty on confidence

	Type
	Effect
	Estimate
	SE
	z
	p
	signif

	Trend
	off
	-1.23 × 10−2
	1.86 × 10−3
	
	
	

	Trend
	on
	-1.73 × 10−2
	1.80 × 10−3
	
	
	

	Contrast
	on - off
	-4.98 × 10−3
	2.59 × 10−3
	-1.93
	5.42 × 10−2
	

	Post-hoc test - effect of DBS × choice on confidence

	Type
	Effect
	Estimate
	SE
	z
	p
	signif

	EMM
	accept = 0, DBS = off
	-1.84 × 10−1
	2.39 × 10−2
	
	
	

	EMM
	accept = 1, DBS = off
	3.98 × 10−1
	2.84 × 10−2
	
	
	

	EMM
	accept = 0, DBS = on
	-2.83 × 10−1
	2.42 × 10−2
	
	
	

	EMM
	accept = 1, DBS = on
	6.49 × 10−2
	2.64 × 10−2
	
	
	

	Choice contrast
	accept − reject, DBS = off
	5.81 × 10−1
	3.71 × 10−2
	15.7
	2.55 × 10−55
	***

	Choice contrast
	accept − reject, DBS = on
	3.47 × 10−1
	3.58 × 10−2
	9.69
	3.17 × 10−22
	***

	Interaction contrast
	(ON accept − reject) − (OFF accept − reject)
	-2.34 × 10−1
	5.16 × 10−2
	-4.53
	5.80 × 10−6
	***

	DBS contrast
	ON − OFF, reject
	-9.90 × 10−2
	3.40 × 10−2
	-2.91
	3.64 × 10−3
	**

	DBS contrast
	ON − OFF, accept
	-3.33 × 10−1
	3.88 × 10−2
	-8.59
	8.87 × 10−18
	***

	Interaction contrast
	(ON − OFF) accept − (ON − OFF) reject
	2.34 × 10−1
	5.16 × 10−2
	4.53
	5.80 × 10−6
	***


Table S6 - Linear mixed-effect model of z-confidence – post-hoc tests for stimulation effects. 
Mood 
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Figure S4 – Mood (raw score as collected in 25% of trials) as a function of group. A paired t-test failed to capture an effect of DBS (mean raw mood OFF = 54.77  3.48, mean ON = 56.96  3.73, 2-sample paired T-test t(12) = -0.89, p = 0.39). As control and patients both probability of success and choice strategy significantly differed, the comparison of mood between CTR and ON-DBS patients cannot be directly interpreted (mean mood CTR = 47.55  3.72, 2-sample T-test t(27.73) = 1.81, p = 0.081).
	Effect
	Estimate ± SE
	t(df)
	p
	signif

	Intercept
	5.42 × 10+1 ± 3.35 × 10+0
	16.2(12)
	1.60 × 10−9
	***

	Feedback
	1.84 × 10−1 ± 1.92 × 10−2
	9.59(1690)
	3.09 × 10−21
	***

	DBS (ON vs. OFF)
	2.12 × 10+0 ± 2.34 × 10+0
	0.906(12)
	3.83 × 10−1
	n.s.

	Feedback × DBS
	6.66 × 10−2 ± 2.72 × 10−2
	2.45(1692)
	1.45 × 10−2
	*


Table S7 - Linear mixed-effect model of mood – Fixed effects. Linear mixed model fit by REML ; Formula: mood ~ feedback * DBS + (DBS | Participant); ; REML criterion at convergence: 13410.8; Number of observations: 1712; Groups (participants): 13. 
	Post-hoc test - effect of DBS × feedback on mood

	Type
	Effect
	Estimate
	SE
	t
	p
	signif

	Trend
	off
	1.84 × 10−1
	1.92 × 10−2
	
	
	

	Trend
	on
	2.50 × 10−1
	1.93 × 10−2
	
	
	

	Contrast
	off - on
	-6.66 × 10−2
	2.72 × 10−2
	-2.45
	1.45 × 10−2
	*


Table S8 – Linear mixed-effect model of mood – post-hoc tests.
TML (theoretical mood level extracted from the mood model)
	Mood model parameter
	OFF
	ON
	t(df)
	p
	signif

	γ
	0.81
	0.72
	-1.4(12)
	0.19
	n.s.

	kt
	-5.04 × 10−2
	-0.14
	0.462(12)
	0.65
	n.s.

	k0
	-1.00 × 10−2
	0.15
	-0.432(12)
	0.67
	n.s.

	km
	-0.28 
	-0.50
	0.425(12)
	0.68
	n.s.

	R
	1.21 
	2.32 
	-1.04(12)
	0.32
	n.s.

	kF
	0.23
	0.19
	0.624(12)
	0.55
	n.s.


Table S9 - Paired T-tests of mood model parameters between ON and OFF conditions
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