SUPPLEMENTARY MATERIALS FOR “ON THE RELATIONSHIP OF HEAD CIRCUMFERENCE, BRAIN SIZE, PRENATAL LC-PUFA/5-MTFH SUPPLEMENTATION AND COGNITIVE ABILITIES DURING EARLY YEARS”
THE NUHEAL STUDY

In brief, the NUHEAL Study (Nutraceuticals for Healthier Life) is a multicenter (Ludwig-Maximilians-University of Munich, Germany, the University of Granada, Spain and the University of Pécs, Hungary), randomized, double-blind, placebo-controlled European Project. The study design has been previously described(1).
All participants met the following inclusion criteria: apparently healthy pregnant women before week 20 of pregnancy, aged 18 to 41 years, with uncomplicated singleton pregnancies, and a body weight between 50 and 92 kg at study entry.  Women should not have used fish oil supplements since the beginning of pregnancy, nor folate and/or vitamin B12 supplements after week 16 of gestation. Women with serious chronic illness (i.e., diabetes, hepatitis, or chronic enteric disease) were excluded from the study. 

Pregnant women participating in this study were supplemented with either a fish-oil preparation (FO), 5-methyltetrahydrofolate (5-MTHF), a combination of both supplements, or placebo from gestational week 22 until delivery. All participants were randomly allocated to one of the four supplementation groups via blockwise stratified randomization. Both the participating mother and the study personnel were uninformed of the supplementation received. Detailed information on sociodemographic data and course of pregnancy together with maternal blood samples were collected at study entry (week 20 of pregnancy), at week 30, and at delivery.  Additionally, cord blood samples (as a proxy for fetal supply) were obtained at delivery.

NUHEAL STUDY PARTICIPANTS

From the 315 recruited women, 4 women did not meet the inclusion criteria. Thus, 311 pregnant women were enrolled. 270 took part in the study until giving birth. Baseline characteristics of the initial study population until 6.5 years of age have been previously reported(1).

During the next years, the main reasons for dropping out were relocation (n=1), the parents didn’t want to attend the study sessions for personal reasons (n=9), loss of contact (n=5), and unwillingness to continue (n=13). 
From 154 children who continued at 7.5 years, there were 125 at 9.5 years, and of these, 89 children were Spanish. 4 of these children were born prematurely before the 35th week of pregnancy, one of them was born with a congenital left side anophthalmus, one child developed craniosynostosis and another was reported to have left side deafness. 
Mean dietary intake of DHA of the participating women was similar in all intervention groups at the 20th and the 30th week of pregnancy. The study population did not differ from the not tested population concerning maternal parity, BMI, smoking habits, obstetrical risk factors, complications at parturition or perinatal morbidity in any intervention group. There was a higher attrition of children whose fathers had a high educational level in the placebo and FO+5-MTHF groups (76.9% of children with fathers with general qualification for university entrance in the placebo group and 70.8% in the FO+5MTHF withdrew at 6.5 years follow up, while only 40% of the fathers of followed children in the placebo group and 30.6% in the FO+5-MTHF group had this qualification, p=0.003). Length of gestation in the 5-MTHF and placebo groups was significantly higher in the group of children continuing in the study than in the group of dropouts (5-MTHF: 38.71±1.6 vs. 37.63±2.6 weeks, p=0.041; placebo: 39.13±1.5 vs. 38.12±2.1, p=0.024). Birth length in the 5-MTHF group was also higher in the study population taking part in the follow-up (49.22±3.5 vs. 51.10±1.8, p=0.011). Head circumference at birth in both placebo and 5-MTHF groups, were significantly higher in the groups of children participating in the follow-up (placebo: 33.75±2.0 vs. 34.85±1.3, p=0.021; 5-MTHF: 33.48±2.9 vs. 34.74±1.4, p=0.041). There were no differences between tested and not tested children with respect to paternal educational level, length of gestation or length and head circumference at birth in the rest of intervention groups.

SPANISH SUBSAMPLE PARTICIPANTS
Analysis of missing values. The comparisons between the participants and missing participants do not yield significant differences in family socio-economic status (p>0.25), gender (χ²(1)=0.001, p=0.98), or anthropometric measures at birth (weight, p=0.61, length, p=0.47, head circumference, 34.42 vs 34.90 for missing and participants, respectively, p>0.05), at 4 years (weight, p=0.60, length, p=0.48, head circumference, 50.75 vs 51.01 for missing and participants, respectively, p>0.20), or at 10 years (weight, p=0.59, length, p=0.22, head circumference, 53.56 vs 54.01 for missing and participants, respectively, p>0.32). 

GROWTH TRAJECTORIES OF ANTHROPOMETRIC MEASURES FROM BIRTH TO AGE 10 YEARS

Supplementary Table 1.- Growth trajectories of head circumference, weight, and height from the 74 children at birth, and ages 4 and 10 years.

	
	Birth
	4 years
	10 years

	
	M (SD)
	Mdn
	Min-Max
	M (SD)
	Mdn
	Min-Max
	M (SD)
	Mdn
	Min-Max

	Age
	39.4 (1.7)
	39.6
	35-42.9
	4.1 (0.2)
	3.9
	3.9-4.6
	9.7 (0.2)
	9.7
	9.2-10.1

	HC (cm)
	34.9 (1.4)
	34.7
	32-41
	51.0 (1.2)
	51.0
	48.9-54.5
	54.0 (1.6)
	54.1
	50.1-59.0

	Weight (kg)
	3.3 (0.4)
	3.3
	2.1-4.2
	17.6 (2.1)
	17.5
	13.7-25.9
	38.2 (10.1)
	36.3
	23.2-76.2

	Height (cm)
	50.9 (1.7)
	51
	47-56
	103.7 (11.5)
	103.4
	95.8-114.7
	141.1 (7.8)
	140
	124.6-159


Note. M, Mean; SD, Standard deviation; Mdn, Median; Min, Minimum; Max, Maximum; HC, Head circumference.

Age at birth refers to gestational age in weeks.
MEAN GLOBAL NEUROIMAGING RESULTS

Supplementary Table 2.- Unadjusted mean inner brain surface area and global brain volumes at age 10 in the 74 children.

	
	Total
	Males
	Females

	
	M (SD), Min-Max

	TBSA (cm²)
	1408 (138.9), 1074-1838
	1461.3 (137.9), 1135.8-1837.6*
	1345.6 (112.8), 1073.5-1647.3

	TIV (cm3)
	1391.5 (106.4), 1171.4-1718.8
	1439.2 (99.8), 1249.7-1718.8*
	1335.3 (85.3), 1171.4-1551.3

	GMV (cm3)
	692.2 (51.2), 577.3-856.6
	715.7 (47.6), 622.7-856.6*
	664.6 (41.1), 577.3-756.0

	WMV (cm3)
	462.8 (39.7), 381.3-571.6
	479.9 (37.6), 408.1-571.6*
	442.7 (32.2), 381.3-540.6


Note. M, Mean; SD, Standard deviation; Min, Minimum; Max, Maximum; TBSA, Total brain surface area; TIV, Total intracranial volume; GMV, Gray matter volume; WMV, White matter volume.
* p<0.005

RELATIONSHIPS AMONG GLOBAL NEUROIMAGING RESULTS AND HEAD CIRCUMFERENCE MEASUREMENTS

Supplementary Table 3.- a) Partial linear correlations between the total inner brain surface area, gray matter volume, white matter volume, and total brain volume and the head circumference from birth, and ages 4 and 10 years (after sex, age, height, weight, laterality, and family status have been partialled out). b) Multiple regression models predicting the total brain surface area, gray matter volume, white matter volume, and total brain volume from head circumference measures at birth, and ages 4 and 10 years (controlled for sex, age, height, weight, laterality, and family status).

	a)
	HC
	rp
	b)
	HC
	β
	adj-R²
	F

	TBSA
	Birth
	0.43*
	TBSA
	Birth
	0.31†
	0.59
	36.7†

	
	4 years
	0.55*
	
	4 years
	0.34†
	
	

	
	10 years
	0.52*
	
	10 years
	0.28†
	
	

	GMV
	Birth
	0.40*
	GMV
	Birth
	0.27†
	0.77
	84.5†

	
	4 years
	0.65*
	
	4 years
	0.41†
	
	

	
	10 years
	0.56*
	
	10 years
	0.36†
	
	

	WMV
	Birth
	0.44*
	WMV
	Birth
	0.31†
	0.72
	63.6†

	
	4 years
	0.62*
	
	4 years
	0.40†
	
	

	
	10 years
	0.57*
	
	10 years
	0.30†
	
	

	TIV
	Birth
	0.43*
	TIV
	Birth
	0.30†
	0.78
	89.1†

	
	4 years
	0.65*
	
	4 years
	0.39†
	
	

	
	10 years
	0.58*
	
	10 years
	0.36†
	
	


Note. HC, Head circumference; TBSA, Total brain surface area; GMV, Gray matter volume; WMV, White matter volume; TIV, Total intracranial volume; β, Standardized coefficient; adj, Adjusted. 

*p-value <0.05

†corrected p-value ≤0.05 
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