
Additional file 1: Potential determinants 
	
Table 1: Detailed description of potential determinants of young children's objectively measured physical activity and sedentary behavior (n=498)       

	    Mean (SD) or percentages % misssing 

		 Variable description and coding Use in analysis T0  T1  T0 T1 

Demographic and biological variables 	 	
Sex Child's gender Binary variable (% boys) 53.8 51.9 None None 

Age Child's age Continuous variable (years) 3.9 (0.7) 4.9 (0.7) None None 

Birth weight Child's birth weight Continuous variable (grams) 3290 (570) 3280 (530) 6.0 6.1 

Chronic health condition Whether or not child has a chronic condition Re-coded to dichotomous 
variable (% with chronic 
health condition) 

7.5 7.1 4.6 33.5 

BMIa BMI-for-age percentiles based on the World Health Organization 
(WHO) Child Growth Standards [1], categorized as normal (<85th 
percentile) vs. overweight and obese (≥85th percentile) 

Re-coded to dichotomous 
variable (% overweight or 
obese) 

24.1 18.5 2.4 31.7 

Gross motor skillsa Composite z-score of four individual sub-scores (walking, running, 
jumping, and hopping), assessed using the Zurich Neuromotor 
Assessment [2, 3] 

Continuous variable 
(composite z-score) 

0.0 (1.0) 0.1 (1.1) 16.1 34.5 

Siblings Presence of older siblings in household Binary variable (% having 
older siblings) 

43.2 44.5 3.6 3.8 

Parental BMI Parental BMI divided into both parents normal- vs. at least one 
parent overweight or obese 

Re-coded to dichotomous 
variable (% at least one 
overweight or obese parent) 

52.2 52.5 8.0 36.5 

SES SES based on mother's or father's occupation (depending on who 
is highest) using the International Socio-Economic Index (ISEI) 
coding [4] 

Continuous variable (parental 
ISEI score [range 16–90; 
increases with higher SES]) 

63.1 (15.5) 62.7 (15.6) 4.4 16.3 

Family structure Single-parent vs. dual-parent household Binary variable (% single 
parent households) 

10.4 9.8 5.4 34.1 

Psychological, cognitive and emotional variables 	  

Self-regulationa Assessed using the Statue Test of the Neuropsychological 
Assessment for Children (NEPSY) [5] 

Continuous variable (NEPSY 
score [range 0-30; increases 
with better self-regulation]) 

19.2 (9.5) 23.3 (8.0) 14.3 32.7 

Psychological difficulties Assessed using the Strengths and Difficulties Questionnaire (SDQ) 
[6], calculated as the sum of scores on the emotional, conduct, 
hyperactivity and peer relationship problem scales 

Continuous variable (SDQ 
total score [range 0-40; 
increases with more 
difficulties]) 

8.8 (4.3) 8.5 (4.7) 6.6 35.7 

Emotionality temperament Assessed using the Emotionality, Activity, and Sociability 
Temperament Survey (EAS) [7, 8], calculated as the average of five 
items capturing the tendency to become aroused easily and 
intensely 

Continuous variable (EAS 
emotionality score [range 1-5; 
increases with more 
pronounced trait]) 

2.8 (0.7) 2.8 (0.7) 6.6 36.1 



Activity temperament Assessed using the Emotionality, Activity, and Sociability 
Temperament Survey (EAS) [7, 8], calculated as the average of five 
items capturing the preferred levels of activity and speed of action 

Continuous variable (EAS 
activity score [range 1-5; 
increases with more 
pronounced trait]) 

3.8 (0.7) 3.7 (0.7) 6.6 36.1 

Shyness temperament Assessed using the Emotionality, Activity, and Sociability 
Temperament Survey (EAS) [7, 8], calculated as the average of five 
items capturing the tendency to be inhibited and awkward in new 
social situations 

Continuous variable (EAS 
shyness score [range 1-5; 
increases with more 
pronounced trait]) 

2.4 (0.7) 2.4 (0.7) 6.6 36.1 

Parenting stress Assessed using the Parenting Stress Scale (PSS) [9], calculated as 
the sum of scores on the 18-item questionnaire 

Continuous variable (PSS 
score [range 5-90; increases 
with more parenting stress]) 

37.5 (7.5) 37.6 (7.6) 6.6 36.3 

Cognitive performancea Composite z-score of four individual sub-scores (perception, 
attention, memory, and reasoning) assessed using the Intelligence 
and Development Scales – Preschool (IDS-P) [10] 

Continuous variable 
(composite z-score) 

0.0 (1.0) 0.1 (0.9) 5.6 31.9 

Behavioral variables 	  

Sleep duration Hours of sleep/night averaged over a week Continuous variable (hours) 10.8 (0.6) 10.8 (0.5) 4.6 33.7 

Play frequency Child plays more than once per week vs. equal to or less than once 
per week with other children (sibling, friend, neighbor) 

Re-coded to dichotomous 
variable (% more than 
once/week) 

91.2 93.1 5.0 34.1 

Social and cultural variables 	  

Parental sedentary behavior Average hours/day parents spends on screen-based or other 
sedentary activity 

Continuous variable (hours) 2.8 [2.0, 4.5]b 3.0 [2.0, 5.0]b 5.2 33.9 

Parental sports club membership At least one parent vs. none of parents has a sports club 
membership 

Re-coded to dichotomous 
variable (% at least one 
parent is member) 

32.0 32.8 7.2 34.4 

Parental physical activity At least one parent vs. none of parents engages in ≥150min MVPA 
per week [11] 

Re-coded to dichotomous 
variable (% at least one 
parent is active) 

63.4 61.6 4.6 33.9 

Parental Involvement in child physical activity At least one parent participates in ≥1 organized PA or ≥2 non-
organized PAs with child per week vs. none of parents participates 
in the activities described above 

Re-coded to dichotomous 
variable (% at least one 
parent is involved) 

65.0 52.3 9.4 34.1 

Mode of transport to childcare Active transport (walking) vs. passive transport to childcare Binary variable (% active) 40.7 48.1 5.4 33.7 

Parental tobacco use At least one parent vs. none of parents smokes Re-coded to dichotomous 
variable (% at least one 
parent smokes) 

24.1 24.4 5.6 33.7 

Parental alcohol consumption Presence of a parent consuming alcohol in amounts greater than 
the recommended intake levels (males: 2 drinks/day, females: 1 
drink/day [12, 13]) 

Re-coded to dichotomous 
variable (% at least one 
parent consumes large 
amounts) 

5.5 4.5 4.8 33.3 

Environmental variables 	  

Time outdoors Average hours per day child spends outdoors Continuous variable (hours) 2.0 [1.5, 3.0]b 2.0 [1.5, 3.0]b 7.2 38.6 



Fixed toys Number of fixed play items at home (in-and outside) Continuous variable (number 
of items [range 0-7]) 

1.6 (1.5) 1.6 (1.6) 3.2 32.9 

Portable toys Number of portable play items at home (in-and outside) Continuous variable (number 
of items [range 0-8]) 

  4.5 (1.5)   4.3 (1.5) 3.2 32.9 

Days at childcare Number of days per week child is in childcare Continuous variable (number 
of days [range 0-5]) 

2.8 (1.2) 2.5 (1.3) 3.8 37.6 

Living area per person Size of total indoor space per person Continuous variable (m2) 30.8 (9.1) 30.8 (8.9) 6.8 34.1 

Neighborhood safety Parental perception of neighborhood safety measured using an 11-
item questionnaire (based on [14-16]) on traffic density, road safety, 
crime, strangers and access to outdoor play facilities in the local 
area 

Continuous variable 
(neighborhood safety sum 
score [range 0-44; increases 
with increasing concerns]) 

12.6 (7.0) 12.4 (7.2) 9.4 38.8 

Dog Whether or not there is a dog in the household  Binary variable (% dog 
owner) 

6.9 5.5 6.0 33.3 

Season Data collection conducted in summer vs. spring and autumn Re-coded to dichotomous 
variable (% spring and fall 
months) 

75.3 77.9 None 27.9 

Region Urban vs. rural (urban defined as ≥50000 inhabitants [17]) Binary variable (% urban) 34.9 39.4 None 27.9 

aDirectly measured (all other information is parent-report) 	 	 	 	
bMedian and inter-quartile range presented for skewed distribution 	 	 	 	
PA, physical activity; SB, sedentary behavior; BMI, Body mass index; SES, socio-economic status    	
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