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Additional file 1. Results of multinomial logit model examining preadolescent factors related to 

ESPE trajectories using complete data created by multiple imputation analysis 

Males (n=1075) 
1. Often-rarely / 

  2. Rarely-Never 
   

3. Always-Never / 

2. Rarely-Never 
 4. Always / 

 2. Rarely-Never 
 

Factors OR   95% C. I.     OR   95% C. I.     OR   95% C. I.     

Individual factors                      

Body Mass Index 1.043  ( 0.992  - 1.097  )  0.979  ( 0.925  - 1.037  )  1.039  ( 0.984  - 1.096  )  

Body dissatisfaction 0.900  ( 0.834  - 0.972  ) * 0.885  ( 0.814  - 0.962  ) * 0.832  ( 0.766  - 0.903  ) * 

Stress 0.993  ( 0.956  - 1.032  )  0.953  ( 0.913  - 0.996  ) * 0.961  ( 0.921  - 1.003  )  

Screen behavior 0.841  ( 0.733  - 0.965  ) * 1.184  ( 1.021  - 1.373  ) * 0.907  ( 0.786  - 1.046  )  

Parental Factors                      

Parental exercise                      

   Regular / unregularly or no 

exercise 
1.774  ( 1.200  - 2.622  ) * 1.863  ( 1.207  - 2.875  ) * 1.847  ( 1.227  - 2.781  ) * 

Parental screen behavior 0.946  ( 0.824  - 1.086  )   1.028  ( 0.882  - 1.198  )   1.064  ( 0.920  - 1.230  )   

Females (n=997) 
1. Always-Rarely / 

2. Rarely-Never 
   

3. Always/ 

2. Rarely-Never 
 4. Rarely/ 

2. Rarely-Never 
 

Factors OR   95% C. I.     OR   95% C. I.     OR   95% C. I.     

Individual factors                      

Body Mass Index 1.077 ( 1.015 - 1.141 ) * 1.179 ( 1.089 - 1.277 ) * 1.081 ( 1.014 - 1.152 ) * 

Body dissatisfaction 0.946 ( 0.877 - 1.021 )  0.837 ( 0.751 - 0.933 ) * 0.897 ( 0.827 - 0.972 ) * 

Stress 0.988 ( 0.952 - 1.024 )  1.007 ( 0.952 - 1.064 )  1.005 ( 0.964 - 1.047 )  

Screen behavior 0.714 ( 0.608 - .838 ) * 0.937 ( 0.751 - 1.168 )  0.830 ( 0.698 - 0.986 ) * 

Parental Factors                      

Parental exercise                      

   Regular / unregularly or no 

exercise 
1.173 ( 0.840 - 1.637 )  1.143 ( 0.688 - 1.900 )  1.073 ( 0.746 - 1.542 )  

Parental screen behavior 1.013 ( 0.894 - 1.149 )   1.212 ( 1.012 - 1.450 ) *  1.006 ( 0.876 - 1.155 )   

The multinomial logistic model used “Rarely-Never” class as a reference group. Parental highest education, family 

monthly income, and parental marital status were controlled in the model.  

ESPE: extracurricular sport participation and exercise 
*: p < .05, OR: Odds Ration, C.I.: Confidence Interval 
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Appendix 1. The calculation of inter-method reliability of participants’ extracurricular sport 

participation and exercise 

To understand the reliability of our self-reported measure of ESPE, we conducted a correlation 

analysis between the one-item ESPE measure with another three-item measure of physical activity (PA) 

assessed in the 12th wave. The three-item measure was adopted from the questions used in the chronic 

disease risk factor surveillance (STEPS) [70] as below: 

Q1. On average, how many times you do exercise in one week? (The exercise has to be continued 

for more than 10 minutes) _____ time(s) 

Q2. On average, how many minutes do you spend on the exercise every time? _____ minute(s) 

Q3. When you do exercise, will you feel shortness of breath? (1) nothing changed (2) small 

increases in breathing or heart rate (3) panting (4) out of breath 

 

We used these three questions to define if a person meets the WHO’s PA recommendation that 

“Adults aged 18–64 years should do at least 150 minutes of moderate-intensity aerobic physical activity 

throughout the week” because our participants were 20 years old in the 12th wave of the survey. We 

defined Q3>=2 as moderate-intensity PA. Q1*Q2 was used to calculate the time of PA. IF Q3 >=2 and 

time of PA >=150 then the participants were defined as a person who met the WHO’s recommendation.  

The results of the correlation analysis are presented in the table below. We observed a significant 

gradient association between the two measurements (Cochran-Armitage Trend Test: T = 21.1503, p 

<0.001). Specifically, we found that more than 60% of the participants who reported “often” and 

“always” to the one item question of this study met the WHO’s recommendation. In addition, about one 

fifth of the participants who reported “rarely” met the WHO’s recommendation. However, only 1.1% of 

the participants who reported “never” met the WHO’s recommendation.  

 

Met WHO_PA recommendation 

(%) 

wave_12 ESPE 

1.Never 2.Rarely 3.Often 4.Always 

Yes 1.13 21.62 64.34 69.83 

No 98.87 78.38 35.66 30.17 
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Appendix 2. The average level of ESPE by sex and age for every trajectory group 

 

 

ESPE: extracurricular sport participation and exercise 

1. Never 

2. Rarely 

3. Often 

4. Always 

1. Never 

2. Rarely 

3. Often 

4. Always 
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