Supplementary materials
Participant characteristics for the subgroups
Table S1 – Participant characteristics for the subgroups
	
	MPT (N = 36)
Mean ± SD
	VPT (N = 30)
Mean ± SD
	FT (N = 32)
Mean ± SD
	
	p-value

	Sex (M:F)
Handedness (R:L:LR)
	21:15
25:9:2
	20:10
26:3:1
	16:16
28:4:0
	Χ²(2) = 1.77
Χ²(4) = 5.28
	0.41
0.26

	Age
GA (weeks)
BW (g)
NICU stay (days)
	5.55 ± 0.09
33.21 ± 1.10
1856 ± 394
25.00 ± 20.49
	5.54 ± 0.08
29.02 ± 2.34
1326 ± 393
60.00 ± 38.80
	5.62 ± 0.16
39.35 ± 1.31
3646 ± 512
- 
	H(2) = 5.55
H(2) = 86.23
H(2) = 72.47
w = 187.5
	0.10
<0.0001*
<0.0001*
0.0001*

	VCI
FRI
WM
	101.20 ± 14.33
104.37 ± 8.17
92.03 ± 9.97
	105.33 ± 12.00
104.23 ± 11.55
94.57 ± 12.26
	112.06 ± 13.46
108.16 ± 11.14
99.06 ± 14.47
	F(2) = 5.49
F(2) = 1.50
F(2) = 2.65
	0.006*
0.23
0.08

	ADOS-2 
SRS-2 (total T-score)
SRS-2 social scale
	4.56 ± 5.95
52.79 ± 10.10
52.15 ± 10.37
	3.72 ± 4.38
51.92 ± 8.75
53.37 ± 10.67
	1.15 ± 1.46
46.91 ± 6.46
47.00 ± 6.39
	H(2) = 9.16
H(2) = 9.38
H(2) = 7.72
	0.01*
0.009*
0.02*


Table S1. Chi-Square tests were used to compare ratios and one-way ANOVA or Kruskal-Wallis test was used to compare group means, depending on data normality. NICU stay was only compared between MPT and VPT children, using Wilcoxon Rank Sum test. Significant group differences are shown in bold and indicated with *. Abbreviations: MPT, Moderate-to-late preterm (GA 33-36 weeks), VPT, Very preterm (GA ≤ 32 weeks); FT, Full-term (GA ≥ 37 weeks); M, Male; F, Female; R, Right handed; L, Left handed; LR, Ambidextrous; GA, Gestational Age; BW, Birth Weight; NICU, Neonatal Intensive Care Unit; VCI, Verbal Comprehension Index; FRI, Fluid Reasoning Index; WM, Working Memory; ADOS-2, Autism Diagnostic Observation Schedule; SRS-2, Social Responsiveness Scale. 

Table S2 – Post-hoc results for significantly differing participant characteristics
	
	FT versus MPT
	FT versus VPT
	MPT versus VPT

	GA (weeks
	< 0.0001*
	< 0.0001*
	< 0.0001*

	BW (g)
	< 0.0001*
	< 0.0001*
	< 0.0001*

	VCI
	0.004*
	0.13
	0.43

	ADOS-2
	0.02*
	0.03*
	1.00

	SRS-2 (total T-score)
	0.02*
	0.03*
	1.00

	SRS-2 social scale
	0.13
	0.02*
	1.00


Table S2. P-values of the post-hoc tests for significantly differing participant characteristics, corrected using Bonferroni. Significant differences are shown in bold and indicated with *. Abbreviations: MPT, Moderate-to-late preterm (GA 33-36 weeks), VPT, Very preterm (GA ≤ 32 weeks); FT, Full-term (GA ≥ 37 weeks); GA, Gestational Age; BW, Birth Weight; VCI, Verbal Comprehension Index; ADOS-2, Autism Diagnostic Observation Schedule; SRS-2, Social Responsiveness Scale. 
Regions of interest (ROIs)

[image: ][image: ]Fig. S1. Topographies of the mean baseline-subtracted amplitudes (summed across harmonics) for the full-term (FT) and preterm (PT) group. (A) Neural responses to neutral (left; 6 Hz) and expressive (right; 1.2 Hz) faces. (B) Neural responses to neutral (left; 4 Hz) and expressive (right; 1.333 Hz) voices. ROI electrodes are indicated with white circles.

For neural responses to expressive voices at 1.333 Hz, we observed a minor discrepancy between the ROIs defined based on the statistical selection procedure and the scalp topographies of the mean baseline-subtracted amplitudes. Closer inspection showed that the apparent activity at several non-included electrodes was driven by a very small number of individuals (two FT children at F3 for fearful voices, one PT child at Fc1 for fearful voices, and two PT children at Pz for happy voices). Importantly, when these individuals were excluded from the topographical visualization, the resulting scalp distributions closely matched the ROIs identified through the statistical analysis, supporting the robustness of the ROI-selection and the group-level findings (Figure S2). 
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Fig. S2. Topographies of the mean baseline-subtracted amplitudes (summed across harmonics) for the full-term (FT) and preterm (PT) group, while excluding 5 children with extreme amplitudes for the auditory paradigm. (A) Neural responses to neutral (left; 6 Hz) and expressive (right; 1.2 Hz) faces. (B) Neural responses to neutral (left; 4 Hz) and expressive (right; 1.333 Hz) voices. ROI electrodes are indicated with white circles.
Visual paradigm: base rate responses to faces[image: ]Fig. S3. Neural responses to faces at the 6 Hz base frequency, expressed as baseline-subtracted amplitudes summed across harmonics. Left: No significant differences were observed between PT (GA < 37w) and FT (GA ≥ 37w) children. Right: Likewise, VPT (GA ≤ 32w) children showed responses comparable to MPT (GA 33-36w) and FT peers. 

Table S3 - Effect sizes for the visual paradigm 
	Base response

	
	
	p-value
	Cohen’s d
	95% CI

	FT – PT
	F(90.20) = 2.51
	0.12
	1.04
	-0.27, 2.34

	FT – MPT
	t(92) = 1.08
	0.52
	0.82
	-0.69, 2.33

	FT – VPT
	t(91.8) = 1.78
	0.18
	1.43
	-0.18, 3.04

	MPT – VPT
	t(92) = 0.79
	0.71
	0.61
	-0.94, 2.16

	Oddball response

	FT – PT
	F(94.31) = 0.62
	0.43
	0.13
	-0.19, 0.45

	FT – MPT
	t(94.3) = -0.61
	0.81
	-0.11
	-0.45, 0.23

	FT – VPT
	t(92.6) = 2.22
	0.07
	0.40
	0.04, 0.76

	MPT – VPT
	t(90.5) = 2.90
	0.01
	0.51
	0.16, 0.86


Abbreviations: FT, full-term; PT, preterm (gestational age < 37 weeks); MPT, moderate-to-late preterm (gestational age 33-36 weeks); VPT, very preterm (gestational age ≤ 32 weeks). 

Effect of GA on neural sensitivity to facial expressions
Within the PT group, the continuous linear mixed model showed a highly significant effect of GA  on neural sensitivity to facial expressions, indicating higher neural responses with increasing GA (Figure S4A). Interestingly, when considering the full gestational range across both PT and FT children, this effect of GA disappeared , suggesting that once children reach term-age (37 weeks of gestation), neural sensitivity to facial expressions does not further increase with additional weeks in the womb (Figure S4B). Neither model generated significant effects of Emotion, ROI or any interaction effects (all p > 0.11). 
[image: ]
Fig. S4. Gestational age-related changes in neural responses to emotional faces. Estimated marginal means from the linear mixed-effects model are plotted across gestational age for fear (purple) and happy conditions (blue). Shaded bands indicate 95% confidence intervals. (A) Within the preterm group, neural responses to facial expressions increased with gestational age (B) Across preterm and full-term children together, neural responses to facial expressions did not significantly change with increasing gestational age.

Auditory paradigm: base rate responses to voices
[image: ]
Fig. S5. Neural responses to voices at the 4 Hz base frequency, expressed as baseline-subtracted amplitudes summed across harmonics. Left: No significant differences were observed between PT (GA < 37w) and FT (GA ≥ 37w) children. Right: Likewise, VPT (GA ≤ 32w) children showed responses comparable to MPT (GA 33-36w) and FT peers. 

Table S4- Effect sizes for the auditory paradigm 
	Base response

	
	
	p-value
	Cohen’s d
	95% CI

	FT – PT
	F(84.24) = 0
	0.98
	0.005
	-0.48, 0.49

	FT – MPT
	t(84.3) = -0.26
	0.96
	-0.07
	-0.58, 0.45

	FT – VPT
	t(82.8) = 1.26
	0.42
	0.36
	-0.21, 0.94

	MPT – VPT
	t(82.1) = 1.52
	0.29
	0.43
	-0.13, 0.99

	Oddball response

	FT – PT
	F(87.00) = 5.08
	0.03
	0.43
	0.05, 0.82

	FT – MPT
	t(86.7) = 2.11
	0.09
	0.46
	0.03, 0.89

	FT – VPT
	t(86.0) = 1.39
	0.35
	0.33
	-0.14, 0.80

	MPT – VPT
	t(84.9) = -0.56
	0.84
	-0.13
	-0.59, 0.33


Abbreviations: FT, full-term; PT, preterm (gestational age < 37 weeks); MPT, moderate-to-late preterm (gestational age 33-36 weeks); VPT, very preterm (gestational age ≤ 32 weeks). 

Effect of GA on neural sensitivity to vocal expressions
Within the PT group, the continuous linear mixed model showed no significant effect of GA  on the neural sensitivity to vocal expressions, suggesting similarly low neural responses across all GA levels below 37 weeks (Figure S6A). In contrast, when considering both preterm and full-term children, GA did have a significant effect on the neural oddball responses to expressive voices  (Figure S6B). Together, these findings indicate that the effect is primarily driven by the categorical difference between preterm and full-term children rather than dimensional variability in GA among preterm participants. Neither model generated significant effects of Emotion, ROI or any interaction effects (all p > 0.24). 
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Fig. S6. Gestational age-related changes in neural responses to emotional voices. Estimated marginal means from the linear mixed-effects model are plotted across gestational age for fear (purple) and happy conditions (blue). Shaded bands indicate 95% confidence intervals. (A) Within the preterm group, neural responses to vocal expressions did not differ across the gestational range (B) Across preterm and full-term children together, neural responses to vocal expressions significantly increased with increasing gestational age.

Effects of intelligence scores
Table S5 – Correlating neural responses to intelligence scores
	
	Fearful faces
	Happy faces
	Fearful voices
	Happy voices

	VCI
	ρ = 0.09; p = 0.36
	ρ = 0.19; p = 0.07
	ρ = -0.06; p = 0.62
	ρ = 0.09; p = 0.44

	FRI
	ρ = 0.06; p = 0.58
	ρ = -0.04; p = 0.66
	ρ = 0.01; p = 0.91
	ρ = -0.05; p = 0.68

	WM
	ρ = 0.19; p = 0.07
	ρ = 0.02; p = 0.84
	ρ = 0.12; p = 0.31
	ρ = 0.03; p = 0.83


Table S5. Spearman correlations between intelligence scores and neural responses to expressive faces and voices. Abbreviations: VCI, Verbal Comprehension Index; FRI, Fluid Reasoning Index; WM, Working Memory

To examine whether intellectual abilities influenced neural responses, we conducted additional linear mixed-effects models including either Verbal Comprehension Index (VCI), Fluid Reasoning Index (FRI), or Working Memory (WM) as fixed covariates (e.g., baseline_subtracted ~ group × emotion × roi + VCI + (1 | participant)). Overall, the pattern of results remained largely unchanged. Group differences in oddball responses were consistent with those observed in the original models, with the exception of expressive voices, where the group effect became marginally significant when VCI was included . No significant main effects of VCI, FRI, or WM were observed across the models (all p > .31), except for a significant main effect of WM on neural responses to expressive voices . These findings indicate that the observed group differences in implicit emotion discrimination are hardly effected by differences in intellectual abilities.
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