
All recruited women 

(n=103,099) 

Respondents to the FFQ during pregnancy intake  

(n=98,037) 

(n=97,392) 

 (n=80,227) 

(n=79,676) 

Final eligible population for the 
current research (n=78,793) 

Any intake value of zero for some assessed exposure 
variables; i.e. vitamins A, B12, C, D and K. 

Missing data for maternal age, height and pre-pregnancy 

weight, and for the offspring’s sex, birth weight, height, 

head circumference and chest circumference. 

Exclusion criteria: 

Medical history of:- 

chronic kidney disease, diabetes mellitus including 

gestational diabetes, hypertension, hypertension in 

pregnancy, hyperlipidemia, stroke, myocardial 

infarction/angina pectoris, congenital heart disease, reflux 

esophagitis, gastritis, gastric ulcer, duodenal ulcer, 

symptoms of sensitive bowels, Crohn’s disease, 

ulcerative colitis. 

 

Multiple birth. 

Stillbirth, miscarriage, and 

censoring on birth day.  
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Supplemental Figure I. Participants’ flow chart. 



Supplemental Table I. Univariate associations of maternal intakes of total energy and macronutrients during 

pregnancy with offspring birth size

P-value¹ 

Energy, median, kcal 1,119 1,468 1,792 2,389

Birth weight, mean (SE), g 3,013 (3) 3,029 (3) 3,041 (3) 3,046 (3) <0.001

Birth length, mean (SE), cm 48.89 (0.02) 48.96 (0.02) 49.00 (0.02) 48.98 (0.02) <0.001

Head circumference, mean (SE), cm 33.13 (0.01) 33.19 (0.01) 33.21 (0.01) 33.24 (0.01) <0.001

Chest circumference, mean (SE), cm 31.72 (0.01) 31.77 (0.01) 31.81 (0.01) 31.85 (0.01) <0.001

Ponderal index, mean (SE), kg/m³ 25.72 (0.02) 25.76 (0.02) 25.80 (0.02) 25.88 (0.02) <0.001

Carbohydrate, median, E% 46.4 52.9 57.6 63.8

Birth weight, mean (SE), g 3,027 (3) 3,032 (3) 3,039 (3) 3,031 (3) <0.001

Birth length, mean (SE), cm 48.92 (0.02) 48.96 (0.02) 49.01 (0.02) 48.95 (0.02) <0.001

Head circumference, mean (SE), cm 33.19 (0.01) 33.20 (0.01) 33.20 (0.01) 33.18 (0.01) 0.61

Chest circumference, mean (SE), cm 31.78 (0.01) 31.79 (0.01) 31.80 (0.01) 31.78 (0.01) 0.21

Ponderal index, mean (SE), kg/m³ 25.83 (0.02) 25.78 (0.02) 25.78 (0.02) 25.77 (0.02) 0.19

Fat, median, E% 22.6 27.8 31.8 37.3

Birth weight, mean (SE), g 3,032 (3) 3,035 (3) 3,034 (3) 3,028 (3) 0.10

Birth length, mean (SE), cm 48.97 (0.02) 48.97 (0.02) 48.96 (0.02) 48.93 (0.02) 0.02

Head circumference, mean (SE), cm 33.18 (0.01) 33.20 (0.01) 33.20 (0.01) 33.18 (0.01) 0.55

Chest circumference, mean (SE), cm 31.78 (0.01) 31.80 (0.01) 31.79 (0.01) 31.79 (0.01) 0.71

Ponderal index, mean (SE), kg/m³ 25.76 (0.02) 25.79 (0.02) 25.80 (0.02) 25.81 (0.02) 0.48

Protein, median, E% 11.4 12.9 14.1 15.8

Birth weight, mean (SE), g 3,029 (3) 3,036 (3) 3,037 (3) 3,027 (3) 0.004

Birth length, mean (SE), cm 48.94 (0.02) 48.98 (0.02) 49.00 (0.02) 48.92 (0.02) <0.001

Head circumference, mean (SE), cm 33.16 (0.01) 33.19 (0.01) 33.22 (0.01) 33.20 (0.01) <0.001

Chest circumference, mean (SE), cm 31.78 (0.01) 31.80 (0.01) 31.79 (0.01) 31.78 (0.01) 0.21

Ponderal index, mean (SE), kg/m³ 25.79 (0.02) 25.79 (0.02) 25.76 (0.02) 25.80 (0.02) 0.56

Total dietary fiber, median, g/1000kcal 4.1 5.4 6.4 8.2

Birth weight, mean (SE), g 3,016 (3) 3,028 (3) 3,041 (3) 3,043 (3) 0.01

Birth length, mean (SE), cm 48.87 (0.02) 48.96 (0.02) 49.00 (0.02) 49.01 (0.02) <0.001

Head circumference, mean (SE), cm 33.12 (0.01) 33.18 (0.01) 33.23 (0.01) 33.23 (0.01) <0.001

Chest circumference, mean (SE), cm 31.73 (0.01) 31.78 (0.01) 31.82 (0.01) 31.83 (0.01) 0.07

Ponderal index, mean (SE), kg/m³ 25.80 (0.02) 25.75 (0.02) 25.79 (0.02) 25.81 (0.02) <0.001

SE: standard error.

¹ Kruskal-Wallis test was used assuming skewed nutritional data.

Quartiles of energy and macronutrients intakes

Q1 Q2 Q3 Q4



Supplemental Table II. Univariate associations beteen maternal intakes of vitamins during pregnancy 

and offspring birth size

P-value ¹

Vitamin A, median, μg/1000kcal 143 212 286 462

Birth weight, mean (SE), g 3,026 (3) 3,032 (3) 3,037 (3) 3,034 (3) 0.06

Birth length, mean (SE), cm 48.92 (0.02) 48.95 (0.02) 48.98 (0.02) 48.98 (0.02) 0.11

Head circumference, mean (SE), cm 33.15 (0.01) 33.19 (0.01) 33.23 (0.01) 33.19 (0.01) <0.001

Chest circumference, mean (SE), cm 31.75 (0.01) 31.79 (0.01) 31.81 (0.01) 31.79 (0.01) 0.008

Ponderal index, mean (SE), kg/m³ 25.79 (0.02) 25.80 (0.02) 25.79 (0.02) 25.77 (0.02) 0.81

Vitamin K, median, μg/1000kcal 51 80 110 172

Birth weight, mean (SE), g 3,026 (3) 3,034 (3) 3,035 (3) 3,034 (3) 0.03

Birth length, mean (SE), cm 48.87 (0.02) 48.96 (0.02) 49.00 (0.02) 49.02 (0.02) <0.001

Head circumference, mean (SE), cm 33.16 (0.01) 33.19 (0.01) 33.20 (0.01) 33.21 (0.01) 0.003

Chest circumference, mean (SE), cm 31.78 (0.01) 31.79 (0.01) 31.81 (0.01) 31.78 (0.01) 0.38

Ponderal index, mean (SE), kg/m³ 25.89 (0.02) 25.80 (0.02) 25.75 (0.02) 25.71 (0.02) <0.001

Vitamin E, median, mg/1000kcal 2.5 3.2 3.8 4.7

Birth weight, mean (SE), g 3,028 (3) 3,039 (3) 3,038 (3) 3,023 (3) <0.001

Birth length, mean (SE), cm 48.92 (0.02) 48.98 (0.02) 48.99 (0.02) 48.94 (0.02) 0.004

Head circumference, mean (SE), cm 33.16 (0.01) 33.20 (0.01) 33.22 (0.01) 33.18 (0.01) <0.001

Chest circumference, mean (SE), cm 31.77 (0.01) 31.81 (0.01) 31.81 (0.01) 31.76 (0.01) <0.001

Ponderal index, mean (SE), kg/m³ 25.81 (0.02) 25.82 (0.02) 25.79 (0.02) 25.73 (0.02) 0.01

Vitamin D, median, μg/1000kcal 1.0 2.0 2.9 4.4

Birth weight, mean (SE), g 3,028 (3) 3,035 (3) 3,039 (3) 3,027 (3) 0.01

Birth length, mean (SE), cm 48.93 (0.02) 48.98 (0.02) 48.99 (0.02) 48.94 (0.02) 0.05

Head circumference, mean (SE), cm 33.15 (0.01) 33.21 (0.01) 33.20 (0.01) 33.20 (0.01) <0.001

Chest circumference, mean (SE), cm 31.77 (0.01) 31.79 (0.01) 31.82 (0.01) 31.77 (0.01) 0.004

Ponderal index, mean (SE), kg/m³ 25.80 (0.02) 25.78 (0.02) 25.80 (0.02) 25.78 (0.02) 0.63

Vitamin C, median, mg/1000kcal 24 38 52 77

Birth weight, mean (SE), g 3,019 (3) 3,034 (3) 3,041 (3) 3,034 (3) <0.001

Birth length, mean (SE), cm 48.87 (0.02) 48.98 (0.02) 49.01 (0.02) 48.98 (0.02) <0.001

Head circumference, mean (SE), cm 33.15 (0.01) 33.20 (0.01) 33.21 (0.01) 33.20 (0.01) <0.001

Chest circumference, mean (SE), cm 31.74 (0.01) 31.80 (0.01) 31.83 (0.01) 31.78 (0.01) <0.001

Ponderal index, mean (SE), kg/m³ 25.82 (0.02) 25.77 (0.02) 25.80 (0.02) 25.76 (0.02) 0.23

Vitamin B6, median, mg/1000kcal 0.4 0.5 0.6 0.7

Birth weight, mean (SE), g 3,027 (3) 3,038 (3) 3,036 (3) 3,028 (3) 0.009

Birth length, mean (SE), cm 48.90 (0.02) 49.00 (0.02) 48.98 (0.02) 48.95 (0.02) <0.001

Head circumference, mean (SE), cm 33.17 (0.01) 33.20 (0.01) 33.21 (0.01) 33.19 (0.01) 0.02

Chest circumference, mean (SE), cm 31.77 (0.01) 31.81 (0.01) 31.80 (0.01) 31.76 (0.01) 0.006

Ponderal index, mean (SE), kg/m³ 25.83 (0.02) 25.78 (0.02) 25.79 (0.02) 25.75 (0.02) 0.03

Vitamin B9, median, μg/1000kcal 97 126 154 202

Birth weight, mean (SE), g 3,025 (3) 3,036 (3) 3,037 (3) 3,030 (3) 0.003

Birth length, mean (SE), cm 48.89 (0.02) 48.98 (0.02) 49.00 (0.02) 48.97 (0.02) <0.001

Head circumference, mean (SE), cm 33.16 (0.01) 33.20 (0.01) 33.21 (0.01) 33.20 (0.01) <0.001

Chest circumference, mean (SE), cm 31.77 (0.01) 31.80 (0.01) 31.80 (0.01) 31.79 (0.01) 0.18

Ponderal index, mean (SE), kg/m³ 25.84 (0.02) 25.79 (0.02) 25.78 (0.02) 25.74 (0.02) 0.003

Vitamin B12, median, μg/1000kcal 1.1 1.8 2.5 3.7

Birth weight, mean (SE), g 3,027 (3) 3,033 (3) 3,037 (3) 3,031 (3) 0.13

Birth length, mean (SE), cm 48.94 (0.02) 48.97 (0.02) 49.00 (0.02) 48.93 (0.02) 0.11

Head circumference, mean (SE), cm 33.15 (0.01) 33.20 (0.01) 33.21 (0.01) 33.21 (0.01) <0.001

Chest circumference, mean (SE), cm 31.77 (0.01) 31.79 (0.01) 31.81 (0.01) 31.79 (0.01) 0.24

Ponderal index, mean (SE), kg/m³ 25.78 (0.02) 25.78 (0.02) 25.77 (0.02) 25.83 (0.02) 0.28

SE: standard error.

¹ Kruskal-Wallis test was used assuming skewed nutritional data.

Quartiles of vitamins intakes

Q1 Q2 Q3 Q4


