
Supplementary Table 1. Study variables: definitions and data sources. 

 

Data sources for the extracted variables: 

• OHGS: Oppland health and growth study 

• OPD: Oppland perinatal database 

 

Covariate Categories / definitions 

 

 

Early life predictors 

Body mass index (BMI) category 

groups  

Based on sex and age specific BMI criteria of the 

International Obesity Task Force (Iso-BMI) [1 ,2] 

 

Iso-BMI are sex specific BMI values equivalent to 

specific adult values (e.g. adult BMI 25) at 

different ages  

 

Underweight:      Iso-BMI < 18.5 

Normal weight:   Iso-BMI 18,5-25 

Overweight:        Iso-BMI 25-30 

Obesity:              Iso-BMI >30  

Birth weight Continuous measure, kg (two decimals)  

Recorded by midwives immediately after birth. 

OHGS 

Birth weight standard deviation score 

(SDS) 

Based on current Norwegian growth references [3] 

OHGS 

Crown-heel length at birth (cm) Continuous measure, cm  

Recorded by midwives immediately after birth. 

OHGS 

Crown-heel length SDS at birth Based on current Norwegian growth references [3] 

OHGS 

BMI SDS birth Based on current Norwegian growth references [3] 

OHGS
 

Small for gestational age (SGA) Birth weight < 10
th

 percentile for gestational age  

Based on recent Norwegian birth percentiles  [4] 

OPD 

Large for gestational age (LGA) Birth weight > 90
th

 percentile for gestational age 

Based on recent Norwegian birth percentiles
 
 [4] 

OPD 

Gestational age (at birth) (days) Relative to estimated date of delivery (EDD). 

Based on ultrasound assessment at 17-19 weeks’ 

gestation or last menstrual period if ultrasound 

assessment was unavailable. 

OPD 

Premature birth Birth at < 37 weeks of gestation  

OHGS 



Caesarean section Elective and acute.  

Yes/no.  

OPD 

Twins Yes/no. 

OHGS 

Breastfed  Yes/no.  

OHGS 

Exclusive breastfeeding  Months of exclusive breastfeeding dichotomized: 

0-4 vs > 4 months   

OHGS 
Mothers’ age at birth (years) Age in years (two decimals) at time of delivery.  

OHGS 
Mother  < 20 years at birth Yes/no. 

OHGS 
Mother’s height (cm) Height in full centimeters (no decimals).  

OHGS 

Pre-pregnancy BMI (kg/m
2
) Pre-pregnancy BMI based on recall at 15 weeks 

gestation or earlier (usually registered in 

pregnancy records at first pregnancy care visit) 

and entered in the perinatal database at the time of 

ultrasound screening at approximately 17 weeks´ 

gestation 

OPD 

Gestational weight gain (kg) Weight gain: weight recorded at delivery minus 

pre-pregnancy weight (see above).  

OPD 

Gestational weight gain above 

recommended 

Defined according to the guidelines from the 

Institute of Medicine and National Research 

Council (USA) from 2009, depend on pre-

pregnancy BMI category[5] 

 

1 = Appropriate or insufficient weight gain 

2 = Excessive weight gain 

OPD 

Smoking at week 18 in pregnancy Recorded at approximately 17 weeks’ gestation 

No/yes (occasional or daily).  

OPD 

Preeclampsia during pregnancy Yes/no. 

Diastolic blood pressure > 90 mmHg and 

proteinuria. 

OPD 

Diabetes during pregnancy Including both gestational diabetes and type I and 

II diabetes, plus unspecified.   

 

Current definition in Norway for gestational 

diabetes during study period: fasting blood glucose 

> 6.1 mmol/l, or 2-hour-glucose-level > 7.8 

mmol/l on an oral glucose tolerance test.  

OPD 

 



 

 

 

Children’s early childhood and current health and habits. 

Current child height SDS Height was measured by public health nurses at 

pre-school health examinations, and recorded to 

the nearest 0.1 cm 

SDS scores were based on current Norwegian 

growth references [3] 

OHGS 

Current child weight SDS Weight was measured by public health nurses at 

pre-school health examinations, while wearing 

light clothes, and recorded to the nearest 0.1 kg 

SDS scores were based on current Norwegian 

growth references [3] 

OHGS 

Current child BMI SDS BMI was calculated from current height and 

weight (weight/height
2
) 

SDS scores were based on current Norwegian 

growth references [3] 

OHGS 

Chronic malformation or disease  Diagnosis reported by the parents, manually 

checked by the authors. The major diagnoses were 

diabetes, heart disease and celiac disease. Asthma 

or allergy was not included.  

OHGS  

Asthma medication Medication for asthma after 2 years of age: 

 

Corticosteroids, medication for asthma attacks or 

other maintenance medications, yes/no 

OHGS 

Antibiotics ≥ 3 times Number of times the child had been treated with 

antibiotics, irrespective of course  

 

Dichotomized: 

1: 0-2 times (n = 852) 

2: ≥ 3 times (n = 267)  

OHGS 

Hospital admissions  Yes/no. 

Of any cause, from birth until preschool 

examination 

OHGS 

Dental caries Yes/no. 

OHGS 

Combined physical activity score 

poorer than peers 

Physical activity was rated by parents in three 

dimensions:  

 

Endurance  

1 = like peers 

2 = slightly less than peers 



3 = markedly less than peers 

 

Gross motor skills:  

1 = better than peers 

2 = like peers 

3 = poorer than peers 

 

Level of activity in sports and play:  

1 = more active than peers 

2 = like peers 

3 = less active than peers  

 

A combined activity score was computed from the 

three dimensions (minimum 3-maximum 9), 

increasing score reflected lower activity 

 

Dichotomized: 

1 = score < 6 (n = 1048) 

2 = score ≥ 6 (n = 56) 

OHGS 

Physical activity (frequency) Reported as frequency of being active enough to 

experience heavy breathing or sweating 

1 = never 

2 = <1 time/month 

3 = 1-3 times/month 

4 = 1 time/week 

5 = 2-3 times/week 

6 = 4-6 times/week 

7 = daily 

 

Dichotomized as: 

<2 times/week (n=170) or  

≥2 times/week (n=879) 

OHGS 

Physical activity per week  Reported as number of hours being active enough 

to experience heavy breathing or sweating per 

week 

1 = none 

2 = ½ hour 

3 = 1 hour 

4 = 2-3 hours 

5 = 4-6 hours 

6 = ≥ 7 hours 

OHGS 

Screen time per day (hours) TV, videogames etc.  

1 = None 

2 = < ½ hour  

3 = ½ - 1 hour 

4 = 2-3 hours 

5 = 3-4 hours 



6 = > 4 hours 

 

Dichotomized as: 

< 2 hours (n=752) or  

≥ 2 hours (n=344) 

OHGS 

Kindergarten since 2 years of age Yes/no 

OHGS 

TV in the child’s bedroom Yes/no 

OHGS 

Frequency of breakfast and 

consumption of different food/drink 

items (with cut-offs) 

 

 

Breakfast was recorded as never or number of 

days/week 

 

Food items were recorded as frequency of 

consumption per day/week:  

1 = never 

2 = < 1 time/week 

3 = 1 time/week 

4 = 2-4 times/week 

5 = 5-6 times/week 

6 = daily 

7 = several times a day 

 

-Breakfast 

< 4 (n=30) or ≥ 4 per week (n = 1086) 

 

Food/drink item groups (per week):  

-Vegetables, <5 (n=554) or ≥ 5 (n=546) 

-Fruit, <5 (n=213) or ≥ 5 (n=894) 

-Sugar sweetened beverages,  

≤ 1 (n=764) or > 1 (n=343) 

-Sweets/snacks,  

≤ 1 (n=635) or > 1(n=474) 

-Fast food, ≤ 1(n=1015) or > 1 (n=93) 

OHGS 

 

 

Sociodemographic factors and health characteristics of parents and siblings 

Living in a municipality with >20 000 

inhabitants 

According to data obtained from Statistics Norway 

and postal codes 

Yes/no 

OHGS 

Maternal education above high school ≤ 12 years of school vs. > 12 years of school 

OHGS 

Paternal education above high school ≤ 12 years of school vs.  > 12 years of school 

OHGS 

Mother working Not working vs. full/part-time working or student 

OHGS 

Father working  Not working vs. full/part-time working or student 

OHGS 



Parents from non-Western countries Parents of Western origin (Europe, North 

America) vs.  one or both parent of non-Western 

origin 

OHGS 

Living with one caretaker Living with two caretakers (mother and father, 

mother/father with new partner or two foster 

parents) vs. living with one caretaker  

OHGS 

Siblings Number of siblings 

No siblings vs. ≥ 1 siblings 

OHGS 

Mother smoking Yes/no 

OHGS 

Current BMI mother (kg/m
2
) Calculated from weight and height values reported 

in the questionnaire  

OHGS 

Current BMI father (kg/m
2
) Calculated from weight and height values reported 

in the questionnaire  

OHGS 

BMI SDS average for siblings Based on current Norwegian growth references [3] 

Calculated from weight and height values reported 

by the parents in the questionnaire  

OHGS 

BMI category of mother Calculated from weight and height values reported 

by the parents in the questionnaire  

 

BMI categories according to WHO definitions: 

Underweight(UW):       < 18.50 

Normal weight (NW):   18.50-24.99 

Overweight (OW):         25.00-29.99 

Obesity (OB):                  > 30.00 

OHGS 

BMI category of father Calculated from weight and height values reported 

by the parents in the questionnaire  

 

BMI categories according to WHO definitions: 

Underweight(UW):       < 18.50 

Normal weight (NW):   18.50-24.99 

Overweight (OW):         25.00-29.99 

Obesity (OB):                  > 30.00 

OHGS 
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