Supplementary Material S1: Correlational analyses between predictor variables
Correlation between numerical predictors
To assess the correlation between numerical predictors, Pearson product-moment correlations were calculated in R (see Figure S1). The results demonstrated a significant correlation between several variables. Specifically, variables “number of people in the household” and “number of siblings” were significantly correlated with the variable “household density”, which indeed is calculated by dividing the number of people by the number of bedrooms, so we decided to include as a covariate only variable household density (San San Kyaw et al., 2020). Another significant correlation was between variables “birth weight” and “gestational age”, so we included only “gestational age” as a covariate (due to previous findings on language delays in preterm babies, Thomas et al., 2024). Also, variables “mother’s age at delivery” and “father’s age at delivery” were highly correlated so we included only “mother’s age at delivery” based on previous studies (Sundqvist et al., 2024).
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Figure 1. Correlation matrix for numerical predictors
Correlation between numerical and dichotomous predictors
To assess the correlation between numerical and dichotomous predictors point-biserial correlation was calculated (see Table S1). Based on the results, the variables “Alcohol in pregnancy” “Smoking in pregnancy”, and “Postnatal depression” were excluded from the main analyses. Additionally, to assess the correlation between categorical variables chi-square tests were conducted (see Table S2). 
Table S1. 
Results of point-biserial correlations between numeric and dichotomous predictors
	
	Child’s age
	Gestational Age
	HLE score
	Childcare_hours
	Breastfeeding duration
	Mother’s age delivery
	Father’s age delivery
	Density
	Income

	Child’s sex
	-0.01 (p = 0.70)
	0.01 (p = 0.67)
	0.02 (p = 0.10)
	0.01 (p = 0.42)
	0.02 (p = 0.19)
	0.02 (p = 0.30)
	-0.01 (p = 0.55)
	-0.01 (p = 0.57)
	-0.0003 (p = 0.99)

	Alcohol_pregnancy
	-0.06 (p < 0.01)
	0.05 (p < 0.05)
	0.03(p = 0.09)
	-0.03 (p = 0.15)
	0.08 (p < 0.01)
	0.16 (p < 0.001)
	0.09 (p < 0.001)
	-0.06 (p < 0.01)
	0.15 (p < 0.001)

	Smoking in pregnancy
	0.02 (p = 0.19)
	-0.02 (p = 0.15)
	-0.03 (p < 0.05)
	0.04 (p = 0.07)
	-0.16 (p < 0.001)
	-0.17 (p < 0.001)
	-0.10 (p < 0.001)
	0.05 (p < 0.01)
	-0.16 (p < 0.001)

	Postnatal depression
	0.02 (p = 0.32)
	-0.002 (p = 0.89)
	-0.05 (p < 0.01)
	0.06 (p < 0.001)
	-0.02 (p = 0.34)
	-0.01 (p = 0.68)
	0.004 (p = 0.80)
	0.04 (p < 0.05)
	-0.03 (p = 0.13)



Table S2. 
Results of chi-square tests between categorical variables
	
	Child’s sex
	Home language
	M_education
	F_education
	M_employment
	F_employment
	Alcohol_preg
	Smoking_preg
	Postnatal_depression

	Child’s sex
	
	34.92 (p = 0.17)
	1.19 (p = 0.95)
	6.42 (p = 0.27)
	1.22 (p = 0.54)
	0.32 (p = 0.85)
	1.34 (p = 0.25)
	0.05 (p = 0.83)
	1.67 (p = 0.20)

	Home language
	34.92 (p = 0.17)
	
	204.92 (p < 0.0001)
	208.5 (p < 0.0001)
	142.81 (p < 0.0001)
	144.73 (p < 0.0001)
	107.33 (p < 0.0001)
	44.64 (p < 0.05)
	78.85 (p < 0.001)

	M_education
	1.19 (p = 0.95)
	204.92 (p < 0.0001)
	
	761.59 (p < 0.0001)
	79.36 (p < 0.001)
	23.31 (p < 0.05)
	40.72 (p < 0.001)
	135.36 (p < 0.0001)
	8.89 (p = 0.11)

	F_education
	6.42 (p = 0.27)
	208.5 (p < 0.0001)
	761.59 (p < 0.0001)
	
	23.3 (p < 0.05)
	17.39 (p = 0.07)
	38.68 (p < 0.001)
	113.02 (p < 0.0001)
	6.75 (p = 0.24)

	M_employment
	1.22 (p = 0.54)
	142.81 (p < 0.0001)
	79.36 (p < 0.001)
	23.3 (p < 0.05)
	
	65.08 (p < 0.0001)
	52.16 (p < 0.0001)
	37.76 (p < 0.001)
	1.33 (p = 0.51)

	F_employment
	0.32 (p = 0.85)
	144.73 (p < 0.0001)
	23.31 (p < 0.05)
	17.39 (p = 0.07)
	65.08 (p < 0.0001)
	
	9.55 (p < 0.05)
	36.28 (p < 0.001)
	0.01 (p = 0.99)

	Alcohol_preg
	1.34 (p = 0.25)
	107.33 (p < 0.0001)
	40.72 (p < 0.001)
	38.68 (p < 0.001)
	52.16 (p < 0.0001)
	9.55 (p < 0.05)
	
	0.05 (p = 0.82)
	0.00 (p = 1.00)

	Smoking_preg
	0.05 (p = 0.83)
	44.64 (p < 0.05)
	135.36 (p < 0.0001)
	113.02 (p < 0.0001)
	37.76 (p < 0.001)
	36.28 (p < 0.001)
	0.05 (p = 0.82)
	
	10.96 (p < 0.001)

	Postnatal_depression
	1.67 (p = 0.20)
	78.85 (p < 0.001)
	8.89 (p = 0.11)
	6.75 (p = 0.24)
	1.33 (p = 0.51)
	0.01 (p = 0.99)
	0.00 (p = 1.00)
	10.96 (p < 0.001)
	



The correlation between maternal/paternal education, maternal/paternal employment, and HLE index
	To assess the association between parental education/employment and the HLE index, several one-way ANOVAs were conducted in R. Results demonstrated that maternal education significantly predicted the HLE index at 3 years of age (F(5, 3321) = 14.82, p < 0.0001). Post-hoc Tukey test showed that maternal educational level “Certificate” was related to lower HLE scores compared to “postgraduate degree” (-0.22 difference, p < 0.0001), “graduate degree” (-0.17 difference, p < 0.0001), “bachelor degree” (-0.14 difference, p < 0.0001), and “advanced diploma” (-0.12 difference, p < 0.001). There were no other significant differences. Next, results showed a significant relation between paternal education and the HLE index (F(5, 3204) = 4.00, p < 0.01). Post-hoc Tukey test showed that paternal educational level “Certificate” was related to lower HLE scores compared to “postgraduate degree” (-0.11 difference, p < 0.05) and “bachelor degree” (-0.09 difference, p < 0.05). Regarding the employment status, there was a significant relation between maternal employment status and the HLE index (F(2, 4603) = 4.57, p < 0.05) with the posthoc Tukey test showing a lower HLE index for “not in labour force” employment level compared to “employed” (-0.05 difference, p < 0.05). There was no significant relation between paternal employment status and the HLE index (F(2, 4092) = 2.24, p = 0.11).
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