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Candidate Single Nucleotide Polymorphism (SNP) Selection 

Using genomic information from large genome-wide association studies, we chose well-known genetic 

variants associated with five obesity-related risk factors. To prevent the pleiotropic effects of genetic 

variants, SNPs previously reported to be associated with asthma and confounders were excluded. In 

summary, we selected 28, 15, 13, 14, and 15 SNPs for obesity, physical activity, cardiopulmonary physical 

fitness, sleep-disordered breathing, and sleep quality respectively. The 28 BMI-SNPs were identified by 

either Asian GWAS meta-analysis,17-20 Chinese GWAS,21 or Chinese children studies.22-26 The 15 physical 

activity-SNPs were chosen from Genome-Wide Association Studies (GWAS),1-3 and relevant studies.4-9 The 

13 cardiopulmonary physical fitness-SNP were chosen from (GWAS),1-3 and associated studies.4-9 The 14 

SDB-SNPs were selected by GWAS,3, 10-13 Asian studies14 and meta-analysis.15, 16 Additionally, the 15 sleep 

quality-SNPs were selected from large GWAS,3, 10, 13, 27, 28 and several studies.12, 29 
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Taiwan Children Health Study (TCHS) 

 In 2007 and 2010, we conducted a nationwide “Taiwan Children Health Study (TCHS)”, of 7,930 nine 

to twelve-years-old school children, recruited from 14 diverse Taiwanese communities from all over Taiwan. 

The first cohort of twelve to thirteen years-old children was enrolled in 2007, and the second cohort of nine 

to ten-years-old schoolchildren was enrolled in 2010. TCHS had a multi-purpose nationwide design, and 

was designed to study atopy, obesity, and social and behavioral issues in children. Communities in Taiwan 

were selected with the aim of maximizing the variability and minimizing the correlations of exposures to 

outdoor pollutants based on historic routine air monitoring data. In communities with pollution patterns of 

interest, neighborhoods with stable, primarily middle-income populations were identified from 2004 census 

data. To address community-level sources of variability, we randomly sought participating communities 

within existing financial constraints. Public school district representatives in participating communities were 

consulted to identify suitable schools based on demographic stability, likely parental cooperation, and 

absence of local pollution sources. A total of 19 different public schools participated in our study. 

Classroom-level incentives were used to encourage participation, and every student was invited to join our 

study. We excluded any special classes for gifted or learning-disabled subjects. On average, we recruited 

350-450 participants from each of the study communities. 
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Figure S1. Flowchart of Participant Recruitment 

At baseline, we collected questionnaires, oral mucosal genetic data, physical fitness, pulmonary function 

tests, and body weight and height. At follow-ups survey, we assessed asthma outcomes and self-reported 

body weight and height through a home visit or telephone interview.   

 

  



5 

Table S1. Characteristics of participants aged 17 years in the follow-up survey of the Taiwan Children 

Health Study 

Characteristics Total Cohort 1 Cohort 2 P value§ 

N 4328 3004 1324  

Age (years) 16.61 0.70 17.33 0.47 16.30 0.54 <0.001 

Male sex 2121 49.01% 1447 48.17% 674 50.91% 0.10 

BMI (kg/m2) 21.17 3.78 21.17 3.92 21.17 3.47 0.68 

Parental education 
      

<0.001 

  High school or below  2498 57.72% 1873 62.35% 625 47.21% 

  College or university 1561 36.07% 1004 33.42% 557 42.07% 

  Postgraduate 269 6.22% 127 4.23% 142 10.73% 

Family income (NT$) 
      

<0.001 

<600,000 2385 55.11% 1803 60.02% 582 43.96% 

  600,001–1,000,000 1330 30.73% 829 27.60% 501 37.84% 

>1,000,001 613 14.16% 372 12.38% 241 18.20% 

Physician-diagnosed asthma 368 8.50% 258 8.59% 110 8.31% 0.03 
BMI, body mass index; NT$, new Taiwan dollars. 

All data are presented as means ± standard deviation or numbers (%). 

The number of participants does not add up to the total number because of missing data. 

§P value indicates the difference between the two cohorts. 
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Table S2. Observational, Mendelian randomization (MR), and MR sensitivity analyses on the associations of multiple obesity-related risk factors with 

childhood asthma  

Risk factor Category 
Physician-diagnosed asthma FEV1/FVC (%) 

OR 95% CI β 95% CI 

Obesity Observational  1.26 1.07 1.47 -1.16 -1.37 -0.95 

(28 SNPs, F = 80.60) MR 2SLS 1.08 1.00 1.16 -2.44 -4.24 -0.65 

 IVW fixed effect 1.01 1.00 1.01 0.08 -0.36 0.52 

 IVW random effect 1.01 1.00 1.01 0.08 -0.36 0.52 

 MR_Egger-intercept fixed effect 1.24 1.21 1.28 -2.98 -4.61 -1.35 

 MR_Egger- intercept random effect 1.24 1.11 1.39 -2.98 -4.61 -1.35 

 MR_Egger fixed effect 1.00 0.99 1.00 0.45 -0.04 0.93 

 MR_Egger random effect 1.00 0.98 1.01 0.45 -0.24 1.14 

 Simple median method 1.07 0.96 1.20 -4.06 -6.81 -1.32 

 Weighted median method 1.00 1.00 1.01 0.33 -14.48 15.13 

Physical activity Observational  1.01 1.00 1.01 -0.09 -0.24 0.06  

(15 SNPs, F = 18.62) MR 2SLS 0.91 0.82 1.00 0.77 -1.39 2.93  

 IVW fixed effect 0.91 0.83 1.00 1.29 -0.81 3.39 

 IVW random effect 0.91 0.83 0.98 1.29 -0.81 3.39 

 MR_Egger-intercept fixed effect 0.97 0.73 1.29 -14.31 -28.46 -0.16 

 MR_Egger- intercept random effect 0.97 0.73 1.29 -14.31 -28.46 -0.16 

 MR_Egger-slope fixed effect 0.96 0.51 1.83 15.40 1.29 29.50 

 MR_Egger-slope random effect 0.96 0.51 1.83 15.40 1.29 29.50 

 Simple median method 0.93 0.81 1.09 1.24 -2.08 4.56 

 Weighted median method 0.91 0.77 1.07 0.64 -2.80 4.07 

Cardiopulmonary physical fitness Observational  0.99 0.98 1.01 0.74 0.37 1.11  

(13 SNPs, F = 11.68) MR 2SLS 0.88 0.69 1.13 4.92 -0.27 10.11  

 IVW fixed effect 0.96 0.90 1.03 5.51 0.10 10.92 
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 IVW random effect 0.96 0.92 1.01 5.51 0.69 10.33 

 MR_Egger-intercept fixed effect 1.04 0.47 2.27 -6.77 -44.61 31.07 

 MR_Egger- intercept random effect 1.04 0.47 2.27 -6.77 -44.61 31.07 

 MR_Egger-slope fixed effect 0.95 0.59 1.52 12.51 -26.98 52.00 

 MR_Egger-slope random effect 0.95 0.59 1.52 12.51 -26.98 52.00 

 Simple median method 1.01 0.93 1.09 9.69 1.96 17.43 

 Weighted median method 0.97 0.87 1.08 2.44 -6.48 11.35 

Sleep-disordered breathing Observational  1.60 1.36 1.88 0.09 -0.27 0.45  

(14 SNPs, F = 10.27) MR 2SLS 1.26 1.00 1.58 6.40 1.15 11.65  

 IVW fixed effect 1.47 0.92 2.31 6.53 1.29 11.77 

 IVW random effect 1.47 0.95 2.27 6.53 1.48 11.58 

 MR_Egger-intercept fixed effect 1.00 0.57 1.75 7.59 -21.92 37.10 

 MR_Egger- intercept random effect 1.00 0.56 1.77 7.59 -21.92 37.10 

 MR_Egger-slope fixed effect 1.47 0.46 4.69 -1.36 -32.47 29.75 

 MR_Egger-slope random effect 1.47 0.46 4.83 -1.36 -32.47 29.75 

 Simple median method 1.68 0.95 2.98 6.39 -1.93 14.70 

 Weighted median method 1.75 0.87 3.46 6.48 -3.88 16.84 

Sleep quality Observational  1.01 1.00 1.01 -0.13 -0.29 0.03  

(15 SNPs, F = 7.09) MR 2SLS 1.42 1.06 1.92 0.94 -4.82 6.70  

 IVW fixed effect 1.11 0.99 1.23 2.53 -1.60 6.65 

 IVW random effect 1.11 0.99 1.23 2.53 -1.60 6.65 

 MR_Egger-intercept fixed effect 1.00 0.75 1.32 -6.49 -19.89 6.91 

 MR_Egger- intercept random effect 1.00 0.75 1.33 -6.49 -19.89 6.91 

 MR_Egger fixed effect 1.11 0.82 1.48 7.29 -3.37 17.94 

 MR_Egger random effect 1.11 0.82 1.48 7.29 -4.66 19.23 

 Simple median method 1.15 0.99 1.32 3.18 -2.90 9.27 

 Weighted median method 1.15 0.97 1.35 4.99 -1.11 11.08 
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CI, confidence interval; FEV1/FVC, forced expiratory volume in 1 s/forced vital capacity; IVW, inverse-variance weighted; MR 2SLS, Mendelian randomization two-stage least square; OR, 

odds ratio; SNP, single-nucleotide polymorphism. 

Observational models were adjusted for age, sex, parental education, and family income. Odds ratios and beta value were estimated by 1 unit increase in the interquantile range of risk factors, 

except for early puberty (binary variable).  
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Table S3. Associations of the genetic risk scores of obesity-related risk factors with the factors and childhood asthma 

Genetic risk scores of risk 
factors 

Association with the factors  Association with asthma 

Regression 

coefficient 

Standard 

error 

F-statistic

s 

P 

value 
 

Regression 

coefficient 

Standard 

error 

F-statistic

s 

P 

value 
Obesity  
(28 SNPs, F = 80.60) 

0.71 0.08 80.60 <0.001  0.04 0.02 4.07 0.04 

Physical activity 
(15 SNPs, F = 18.62) 

0.94 0.22 18.62 <0.001  0.02 0.01 3.52 0.06 

Cardiopulmonary physical 
fitness (13 SNPs, F = 11.68) 

0.94 0.28 11.69 0.001  0.09 0.10 0.94 0.33 

Sleep-disordered breathing 
(14 SNPs, F = 10.27) 

0.81 0.25 10.27 0.001  0.04 0.02 3.86 0.049 

Sleep quality  
(15 SNPs, F = 7.09) 

0.86 0.32 7.09 0.008  0.09 0.05 3.93 0.047 

SNP, single-nucleotide polymorphism. 
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Table S4. Associations of individual body mass index (BMI)-SNPs (28 SNPs) with z-BMI and asthma at 12 years 

Rs number 
Nearby 
Gene 

Allele MAF* 
 Association with z-BMI  Association with asthma 

References 
 Coefficient Standard error F-statistics P value  Coefficient Standard error F-statistics P value 

rs2531995 ADCY9 C/T 0.33  0.06 0.03 6.00 0.01  0.07 0.07 0.87 0.35 17 

rs671 ALDH2 G/A 0.27  0.02 0.03 0.37 0.54  0.31 0.30 1.05 0.31 17 

rs651821 APOA5 C/T 0.27  0.01 0.03 0.21 0.65  0.88 0.40 4.85 0.03 22 

rs662799 APOA5 G/A 0.27  0.02 0.02 0.45 0.50  0.94 0.27 12.15 <0.001 22 

rs9356744 CDKAL1 C/T 0.35  0.06 0.02 5.57 0.02  0.04 0.08 0.27 0.61 17 

rs10513801 ETV5 G/T 0.08  0.04 0.04 1.32 0.25  0.32 0.16 3.95 0.05 17 

rs7647305 ETV5 C/T 0.09  −0.03 0.04 0.59 0.44  −0.22 0.24 0.88 0.35 23 

rs9816226 ETV5 T/A 0.07  −0.04 0.05 0.79 0.38  0.16 0.21 0.62 0.43 30 

rs888789 FLJ35779 G/A 0.47  0.01 0.02 0.16 0.69  −0.02 0.46 <0.001 0.97 17 

rs11644943 FTO T/A 0.16  0.01 0.03 0.04 0.85  −0.13 0.95 0.02 0.90 26 

rs713586 GIPR C/T 0.46  −0.03 0.02 1.95 0.16  0.11 0.13 0.73 0.39 31 

rs12597579 GP2 C/T 0.26  −0.08 0.03 8.24 0.00  −0.10 0.06 2.32 0.13 17 

rs13223383 INSIG2 G/T 0.33  0.03 0.03 1.59 0.21  0.20 0.14 1.85 0.17 20 

rs4776970 MAP2K5 T/A 0.21  0.04 0.03 1.86 0.17  0.09 0.13 0.48 0.49 17 

rs3746619 MC3R C/A 0.23  0.01 0.03 0.19 0.66  0.73 0.42 3.06 0.08 17 

rs6567160 MC4R T/C 0.18  −0.08 0.03 7.42 0.01  −0.10 0.07 2.25 0.13 19 

rs11604680 MTCH2 G/A 0.28  −0.07 0.02 8.13 0.00  −0.02 0.06 0.14 0.71 17 

rs2815752 NEGR1 A/G 0.08  0.04 0.04 1.26 0.26  0.01 0.16 <0.001 0.96 23 

rs3101336 NEGR1 C/T 0.08  0.01 0.05 0.09 0.77  0.73 0.61 1.42 0.23 18 

rs11191580 NT5C2 C/T 0.28  −0.03 0.03 1.16 0.28  0.02 0.17 0.02 0.89 17 

rs10160804 RPL27A C/A 0.48  −0.02 0.02 1.08 0.30  −0.06 0.18 0.11 0.74 19 

rs574367 SEC16B T/G 0.15  0.17 0.03 23.91 0.00  0.05 0.04 1.65 0.20 17 

rs4788102 SH2B1 G/A 0.10  0.10 0.04 5.24 0.02  −0.03 0.08 0.10 0.75 18 

rs7498665 SH2B1 A/G 0.10  −0.08 0.04 3.92 0.05  −0.08 0.09 0.70 0.40 18 
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rs4715210 TFAP2B T/C 0.14  0.09 0.04 6.15 0.01  −0.05 0.07 0.56 0.46 32 

rs12463617 TMEM18 C/A 0.07  −0.12 0.05 5.89 0.02  0.13 0.08 2.87 0.09 33 

rs3817334 MTCH2 C/T 0.29  0.09 0.03 11.79 <0.001  0.05 0.05 0.99 0.32 23 

rs7701094 ZNF608 G/C 0.48  0.04 0.02 2.22 0.14  −0.13 0.12 1.07 0.30 17 

*MAF, minor allele frequency; SNP, single-nucleotide polymorphism. 
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Table S5. Associations of individual physical activity-SNPs (15 SNPs) with physical activity and asthma at 12 years 

Rs number 
Nearby 

gene 
Allele MAF* 

 Association with physical activity  Association with asthma 
Reference

s  
Coefficien

t 
Standar
d error 

F-statistics 
P 

valu
e 

 Coefficient 
Standar
d error 

F-statistic
s 

P 
valu

e  

rs1815739 ACTN3 C/T 0.45  −0.10 0.19 0.29 0.59  −0.02 0.08 0.09 0.76 8 

rs2268757 ACVR2B C/T 0.27  −0.10 0.21 0.24 0.63  −0.02 0.09 0.07 0.79 6 

rs6090314 BIRC7 G/A 0.37  0.27 0.20 1.90 0.17  −0.01 0.03 0.16 0.69 9 

rs353625 CD44 C/T 0.18  0.04 0.23 0.04 0.85  −0.02 0.22 0.01 0.93 9 

rs2253206 CREB1 G/A 0.39  0.26 0.19 1.76 0.18  −0.06 0.03 3.22 0.07 7 

rs2273555 GBF1 G/A 0.22  −0.46 0.23 4.18 0.04  −0.05 0.02 6.10 0.01 2 

rs1535628 GRIN3A A/G 0.29  0.05 0.20 0.06 0.80  0.02 0.17 0.01 0.92 5 

rs2288278 HOXB3 G/A 0.28  −0.02 0.21 0.01 0.94  −0.98 0.55 3.16 0.08 2 

rs2296135 IL15Ra C/A 0.42  0.12 0.19 0.39 0.53  0.02 0.07 0.07 0.80 6 

rs10186876 LRPPRC G/A 0.03  0.07 0.54 0.02 0.90  0.12 0.33 0.13 0.72 2 

rs2267668 PPARD A/G 0.27  −0.31 0.20 2.43 0.12  −0.04 0.03 2.04 0.15 4 

rs10499043 PRDM1 T/C 0.08  0.27 0.35 0.59 0.44  −0.03 0.05 0.23 0.63 5 

rs10751308 SHANK2 T/C 0.14  −0.43 0.27 2.52 0.11  0.02 0.03 0.84 0.36 1 

rs26579 MEF2C C/G 0.37  0.40 0.20 4.11 0.04  −0.01 0.02 0.33 0.57 3 

rs3101340 NEGR1 A/G 0.13  −0.25 0.27 0.84 0.36  0.03 0.05 0.41 0.52 29 
*MAF, minor allele frequency, SNP, single-nucleotide polymorphism. 
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Table S6. Associations of individual cardiopulmonary physical fitness-SNPs (13 SNPs) with cardiopulmonary physical fitness and asthma at 12 years 

Rs number 
Nearby 

gene 
Allele MAF* 

 
Association with cardiopulmonary 

physical fitness 
 Association with asthma 

Reference
s 

 
Coefficien

t 
Standar
d error 

F-statistics 
P 

valu
e 

 Coefficient 
Standar
d error 

F-statistic
s 

P 
valu

e 

rs1815739 ACTN3 C/T 0.46  0.02 0.02 1.51 0.22  −0.12 0.26 0.21 0.65 8 

rs2268757 ACVR2B C/T 0.27  −0.02 0.02 1.11 0.29  −0.05 0.31 0.02 0.87 6 

rs6090314 BIRC7 G/A 0.37  −0.01 0.02 0.43 0.51  0.07 0.49 0.02 0.89 9 

rs353625 CD44 C/T 0.18  0.00 0.03 0.01 0.92  0.35 3.12 0.01 0.91 9 

rs2253206 CREB1 G/A 0.38  0.01 0.02 0.37 0.54  −0.74 0.53 1.97 0.16 7 

rs2288278 HOXB3 G/A 0.27  −0.04 0.02 2.75 0.10  −0.31 0.19 2.57 0.11 2 

rs2296135 IL15Ra C/A 0.43  0.02 0.02 0.88 0.35  0.11 0.35 0.11 0.74 6 

rs10186876 LRPPRC G/A 0.05  0.04 0.06 0.53 0.47  −0.06 0.45 0.02 0.88 2 

rs2267668 PPARD A/G 0.28  0.00 0.02 0.03 0.87  2.20 2.01 1.20 0.27 4 

rs10499043 PRDM1 T/C 0.08  0.04 0.04 1.30 0.25  −0.26 0.28 0.81 0.37 5 

rs10751308 SHANK2 T/C 0.14  −0.04 0.03 1.89 0.17  0.11 0.24 0.22 0.64 1 

rs26579 MEF2C C/G 0.37  0.03 0.02 1.62 0.20  0.02 0.25 0.01 0.92 3 

rs10252228 NPSR1 G/A 0.17  0.00 0.03 0.01 0.93  −1.63 3.80 0.18 0.67 34 
*MAF, minor allele frequency; SNP, single-nucleotide polymorphism. 
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Table S7. Associations of individual sleep-disordered breathing-SNPs (14 SNPs) with sleep-disordered breathing and asthma at 12 years 

Rs number 
Nearby 

gene 
Allele MAF* 

 
Association with sleep-disordered 

breathing 
 Association with asthma 

References 
 Coefficient 

Standard 
error 

F-statistics 
P 

value 
 Coefficient 

Standard 
error 

F-statistics 
P 

value 

rs10097555 NRG1 G/A 0.22  −0.18 0.16 1.16 0.28  0.04 0.06 0.54 0.46 10 

rs1137101 LEPR G/A 0.11  −0.01 0.23 0.00 0.96  −1.37 1.26 1.18 0.28 14 

rs12936587 RAI1 G/A 0.12  0.05 0.23 0.06 0.81  −0.33 0.26 1.53 0.22 35 

rs6311 5HTR-2A C/T 0.39  0.18 0.15 1.62 0.20  0.00 0.05 0.01 0.92 16 

rs7412 APOE C/T 0.08  −0.44 0.27 2.61 0.11  0.06 0.04 2.45 0.12 15 

rs11046209 ABCC9 T/A 0.10  0.36 0.24 2.32 0.13  −0.02 0.04 0.34 0.56 27 

rs11214607 DRD2 G/T 0.37  0.11 0.15 0.60 0.44  0.09 0.08 1.22 0.27 12 

rs12635074 SGSM3 G/T 0.20  0.06 0.18 0.12 0.73  −0.09 0.18 0.23 0.63 11 

rs2006810 AUTS2 C/T 0.33  0.16 0.15 1.13 0.29  0.00 0.06 0.00 0.99 3 

rs3122163 HCRTR2 C/T 0.05  −0.51 0.44 1.34 0.25  0.08 0.05 2.29 0.13 13 

rs3816358 ARNTL C/A 0.17  −0.22 0.19 1.27 0.26  0.06 0.06 1.28 0.26 12 

rs4821940 SGSM3 C/T 0.40  −0.01 0.14 0.00 0.95  −1.01 1.03 0.97 0.33 11 

rs62158211 PAX8 G/T 0.17  −0.16 0.19 0.71 0.40  0.05 0.07 0.42 0.52 11 

rs72720396 CALB1 G/A 0.19  −0.04 0.17 0.05 0.82  −0.08 0.27 0.08 0.78 11 
*MAF, minor allele frequency; SNP, single-nucleotide polymorphism. 
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Table S8. Associations of individual sleep quality-SNPs (15 SNPs) with sleep quality and asthma at 12 years 

Rs number 
Nearby 

gene 
Allele MAF* 

 Association with sleep quality  Association with asthma 
References 

 Coefficient 
Standard 
error 

F-statistics 
P  
value 

 Coefficient 
Standard 
error 

F-statistics 
P 
value 

rs6311 5HTR-2A C/T 0.39  −0.07 0.06 1.21 0.27  0.14 0.11 1.41 0.24 16 

rs7412 APOE T/C 0.08  −0.07 0.08 0.67 0.41  −0.15 0.15 0.96 0.33 15 

rs10097555 NRG1 A/G 0.22  0.06 0.05 1.16 0.28  −0.05 0.12 0.18 0.67 10 

rs12936587 RAI1 A/G 0.12  −0.09 0.10 0.89 0.34  0.32 0.13 5.94 0.01 35 

rs11046209 ABCC9   A/T 0.10  −0.02 0.09 0.03 0.86  −0.34 0.70 0.24 0.63 27 

rs3816358 ARNTL C/A 0.17  0.06 0.05 1.07 0.30  0.10 0.12 0.74 0.39 12 

rs2006810 AUTS2 C/T 0.33  0.05 0.07 0.47 0.49  0.00 0.18 0.00 0.99 3 

rs72720396 CALB1 A/G 0.18  −0.03 0.06 0.34 0.56  −0.11 0.22 0.25 0.62 11 

rs5922858 CYCL1 T/G 0.32  0.05 0.15 0.11 0.74  −0.08 0.37 0.05 0.83 13 

rs11214607 DRD2 G/T 0.36  0.05 0.07 0.57 0.45  0.07 0.17 0.19 0.66 12 

rs9565309 FBXL3 C/T 0.12  0.02 0.05 0.13 0.72  0.58 0.35 2.85 0.09 28 

rs3122163 HCRTR2 C/T 0.05  0.00 0.05 0.00 0.98  −4.19 5.53 0.57 0.45 13 

rs62158211 PAX8 T/G 0.17  0.02 0.07 0.05 0.83  0.07 0.59 0.02 0.90 11 

rs12635074 SGSM3 G/T 0.20  0.06 0.06 0.81 0.37  0.07 0.14 0.25 0.62 11 

rs4821940 SGSM3 C/T 0.40  −0.05 0.08 0.42 0.52  0.16 0.19 0.70 0.40 11 

*MAF, minor allele frequency; SNP, single-nucleotide polymorphism. 
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Table S9. P values for the association of individual body mass index-SNPs (28 SNPs) with confounding 

factors  

Rs number 
Nearby 

gene 
Age Sex 

Parental 
education 

Family income 

rs2531995 ADCY9 0.26 0.84 0.19 0.82 

rs671 ALDH2 0.01 0.60 0.65 0.99 

rs651821 APOA5 0.03 0.41 0.25 0.93 

rs662799 APOA5 <0.001 0.78 0.96 0.69 

rs9356744 CDKAL1 0.06 0.22 0.38 0.52 

rs10513801 ETV5 0.30 0.58 0.90 0.16 

rs7647305 ETV5 0.23 0.99 0.66 0.98 

rs9816226 ETV5 0.81 0.81 0.70 0.19 

rs888789 FLJ35779 0.01 0.46 0.01 0.02 

rs11644943 FTO 0.16 0.04 0.43 0.48 

rs713586 GIPR 0.37 0.02 0.92 0.11 

rs12597579 GP2 0.15 0.64 0.99 0.95 

rs13223383 INSIG2 0.00 0.67 <0.001 <0.001 

rs4776970 MAP2K5 0.57 0.76 0.85 0.22 

rs3746619 MC3R 0.24 0.27 0.51 0.25 

rs6567160 MC4R <0.001 0.32 0.01 0.12 

rs11604680 MTCH2 <0.001 0.01 0.62 0.61 

rs2815752 NEGR1 <0.001 0.86 0.13 <0.001 

rs3101336 NEGR1 0.29 0.42 0.15 0.78 

rs11191580 NT5C2 0.89 0.79 0.11 0.71 

rs10160804 RPL27A 0.50 0.62 0.31 0.60 

rs574367 SEC16B <0.001 0.82 0.83 0.17 

rs4788102 SH2B1 0.73 0.14 0.86 0.67 

rs7498665 SH2B1 0.41 0.23 0.90 0.51 

rs4715210 TFAP2B 0.76 0.36 0.41 0.98 

rs12463617 TMEM18 0.58 0.70 0.06 0.01 

rs3817334 MTCH2 0.07 0.13 0.40 0.10 

rs7701094 ZNF608 <0.001 0.43 <0.001 0.44 

SNP, single-nucleotide polymorphism. These p values have not been corrected for multiple testing. Under 

Bonferroni correction, the cutoff for significance is α = 0.05/28 = 0.002 
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Table S10. P values for the association of individual physical activity-SNPs (15 SNPs) with confounding 

factors  

Rs number 
Nearby 

gene 
Age Sex 

Parental 
education 

Family income 

rs1815739 ACTN3 0.41 0.89 0.75 0.41 

rs2268757 ACVR2B 0.83 0.17 0.07 0.12 

rs6090314 BIRC7 0.77 0.39 0.42 0.09 

rs353625 CD44 0.92 0.87 0.98 0.18 

rs2253206 CREB1 0.62 0.35 0.03 0.02 

rs2273555 GBF1 0.86 0.17 0.58 0.15 

rs1535628 GRIN3A 0.70 0.36 0.43 0.61 

rs2288278 HOXB3 0.54 0.57 0.02 0.88 

rs2296135 IL15Ra 0.04 0.31 0.55 0.32 

rs10186876 LRPPRC 0.77 0.26 0.20 0.41 

rs2267668 PPARD 0.12 0.23 0.10 0.37 

rs10499043 PRDM1 0.71 0.21 0.64 0.82 

rs10751308 SHANK2 0.14 0.76 0.31 0.26 

rs26579 MEF2C 0.35 0.55 0.30 0.24 

rs3101340 NEGR1 0.29 0.13 0.23 0.41 

SNP, single-nucleotide polymorphism. These p values have not been corrected for multiple testing. Under 

Bonferroni correction, the cutoff for significance is α = 0.05/15 = 0.003 
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Table S11. P values for the association of individual cardiopulmonary physical fitness-SNPs (13 SNPs) 

with confounding factors  

Rs number 
Nearby 

gene 
Age Sex 

Parental 
education 

Family income 

rs1815739 ACTN3 0.77 0.96 0.89 0.79 

rs2268757 ACVR2B 0.39 0.08 0.07 <0.001 

rs6090314 BIRC7 0.87 0.11 0.99 0.14 

rs353625 CD44 0.57 0.78 0.28 0.22 

rs2253206 CREB1 0.56 0.25 <0.001 0.01 

rs2288278 HOXB3 0.34 0.47 0.01 0.62 

rs2296135 IL15Ra 0.13 0.11 0.57 0.51 

rs10186876 LRPPRC 0.30 0.11 0.82 1.00 

rs2267668 PPARD 0.01 0.01 0.07 0.26 

rs10499043 PRDM1 0.89 0.46 0.21 0.22 

rs10751308 SHANK2 0.27 0.79 0.04 <0.001 

rs26579 MEF2C 0.15 0.42 <0.001 0.01 

rs10252228 NPSR1 0.43 0.24 0.78 0.39 

SNP, single-nucleotide polymorphism. These p values have not been corrected for multiple testing. Under 

Bonferroni correction, the cutoff for significance is α = 0.05/13 = 0.004 
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Table S12. P values for the association of individual sleep-disordered breathing-SNPs (14 SNPs) with 

confounding factors  

Rs number 
Nearby 

gene 
Age Sex 

Parental 
education 

Family income 

rs10097555 NRG1 0.55 0.03 0.40 0.91 

rs1137101 LEPR 0.28 0.89 0.53 0.11 

rs12936587 RAI1 0.62 0.95 0.83 0.93 

rs6311 5HTR-2A 0.39 0.45 0.74 0.05 

rs7412 APOE 0.32 0.10 0.36 0.53 

rs11046209 ABCC9 0.45 0.51 0.15 0.26 

rs11214607 DRD2 0.22 0.34 0.41 0.50 

rs12635074 SGSM3 0.55 0.18 0.52 0.12 

rs2006810 AUTS2 0.32 0.09 0.02 0.86 

rs3122163 HCRTR2 0.29 0.27 0.57 0.48 

rs3816358 ARNTL 0.78 0.10 0.99 0.34 

rs4821940 SGSM3 0.24 0.84 0.38 0.65 

rs62158211 PAX8 0.97 0.72 0.52 0.81 

rs72720396 CALB1 <0.001 0.15 0.37 0.14 

SNP, single-nucleotide polymorphism. These p values have not been corrected for multiple testing. Under 

Bonferroni correction, the cut off for significance is α = 0.05/14 = 0.003 
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Table S13. P values for the association of individual sleep quality-SNPs (15 SNPs) with confounding 

factors  

Rs number 
Nearby 

gene 
Age Sex 

Parental 
education 

Family income 

rs6311 5HTR-2A 0.11 0.11 0.64 <0.001 

rs7412 APOE 0.01 0.01 0.49 0.73 

rs10097555 NRG1 <0.001 <0.001 0.29 0.12 

rs12936587 RAI1 0.65 0.65 0.96 0.52 

rs11046209 ABCC9 0.32 0.32 0.03 0.08 

rs3816358 ARNTL <0.001 <0.001 0.70 0.10 

rs2006810 AUTS2 <0.001 <0.001 0.00 0.32 

rs72720396 CALB1 0.01 0.01 0.57 0.01 

rs5922858 CYCL1 <0.001 <0.001 0.28 0.98 

rs11214607 DRD2 0.31 0.31 0.41 0.10 

rs9565309 FBXL3 0.48 0.48 0.58 0.05 

rs3122163 HCRTR2 0.01 0.01 0.40 0.73 

rs62158211 PAX8 0.80 0.80 0.40 0.68 

rs12635074 SGSM3 0.12 0.12 0.94 0.01 

rs4821940 SGSM3 0.53 0.48 0.27 0.52 

SNP, single-nucleotide polymorphism. These p values have not been corrected for multiple testing. Under 

Bonferroni correction, the cutoff for significance is α = 0.05/15 = 0.003 
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STROBE Statement—checklist of items that should be included in reports of observational studies 
 
 Item 

No Recommendation 
chec

k 
Brief Description 

Title and 
abstract 

1  (a) Indicate the study’s design with a commonly used term 
in the title or the abstract 

 See both title and abstract.  

(b) Provide in the abstract an informative and balanced 
summary of what was done and what was found 

 See abstract.  

Introduction   
Background/ratio
nale 

2  Explain the scientific background and rationale for the 
investigation being reported 

 See introduction para 1-2.  

Objectives 3  State specific objectives, including any prespecified 
hypotheses 

 See introduction para 3.  

Methods   
Study design 4  Present key elements of study design early in the paper  See method para 1 and Figure 1.  
Setting 5  Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, follow-up, and 
data collection 

 See method para 1. 

Participants 6  (a) Cohort study—Give the eligibility criteria, and the 
sources and methods of selection of participants. Describe 
methods of follow-up 
Case-control study—Give the eligibility criteria, and the 
sources and methods of case ascertainment and control 
selection. Give the rationale for the choice of cases and 
controls 
Cross-sectional study—Give the eligibility criteria, and the 
sources and methods of selection of participants 

 See reference 10. (Am J Respir Crit Care Med 
2014;189(10):1194-203.). 
 

(b) Cohort study—For matched studies, give matching 
criteria and number of exposed and unexposed 
Case-control study—For matched studies, give matching 
criteria and the number of controls per case 

 This is not a matched study.  
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Variables 7 Clearly define all outcomes, exposures, predictors, 
potential confounders, and effect modifiers. Give 
diagnostic criteria, if applicable 

 See method adiposity measures, Outcome definition, 

statistical analysis 

 

Data sources/ 
measurement 

8*   For each variable of interest, give sources of data and 
details of methods of assessment (measurement). Describe 
comparability of assessment methods if there is more than 
one group 

 See method Definition of adiposity measures and 

asthma  

 

Bias 9  Describe any efforts to address potential sources of bias  See method adiposity measures, Outcome definition 

Study size 10  Explain how the study size was arrived at  See result para 1. 
Quantitative 
variables 

11  Explain how quantitative variables were handled in the 
analyses. If applicable, describe which groupings were 
chosen and why 

 See result para 1. 

Statistical 
methods 

12   (a) Describe all statistical methods, including those used to 
control for confounding 

 See statistical analysis 

(b) Describe any methods used to examine subgroups and 
interactions 

 See statistical analysis 

(c) Explain how missing data were addressed  See statistical analysis 
(d) Cohort study—If applicable, explain how loss to 
follow-up was addressed 
Case-control study—If applicable, explain how matching 
of cases and controls was addressed 
Cross-sectional study—If applicable, describe analytical 
methods taking account of sampling strategy 

 See result para 2-4. 

(e) Describe any sensitivity analyses  We used several different statistical analysis methods  
(regression and MR 2SLS) as main statistical analysis. 
MR sensitivity analyses (MR inverse-variance 
weighted, Egger [slope], and weighted median 
method) were used to support our result. 
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Results 
Participants 13* (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined for 
eligibility, confirmed eligible, included in the study, 
completing follow-up, and analysed 

 See result para 1.  

(b) Give reasons for non-participation at each stage  Due to school absence and children moving to other 
communities. Please also see Figure 1. 

(c) Consider use of a flow diagram  Figure 1. 
Descriptive data 14* (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 
exposures and potential confounders 

 See Table 1. 

(b) Indicate number of participants with missing data for 
each variable of interest 

  

(c) Cohort study—Summarise follow-up time (eg, 
average and total amount) 

 See result para 1.  

Outcome data 15*  Cohort study—Report numbers of outcome events or 
summary measures over time 

 See result para 1 and Table 1. 

Case-control study—Report numbers in each exposure 
category, or summary measures of exposure 

  

Cross-sectional study—Report numbers of outcome 
events or summary measures 

  

Main results 16 (a) Give unadjusted estimates and, if applicable, 
confounder-adjusted estimates and their precision (eg, 
95% confidence interval). Make clear which 
confounders were adjusted for and why they were 
included 

 See Table 2-3 and Figure 2 

(b) Report category boundaries when continuous 
variables were categorized 

 See Method para 4. 

(c) If relevant, consider translating estimates of relative 
risk into absolute risk for a meaningful time period 
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Other analyses 17 Report other analyses done—eg analyses of subgroups 
and interactions, and sensitivity analyses 

 See page 6 result  

Discussion 
Key results 18 Summarise key results with reference to study 

objectives 
 See discussion para 1. 

Limitations 19 Discuss limitations of the study, taking into account 
sources of potential bias or imprecision. Discuss both 
direction and magnitude of any potential bias 

 See discussion para 4.   

Interpretation 20 Give a cautious overall interpretation of results 
considering objectives, limitations, multiplicity of 
analyses, results from similar studies, and other relevant 
evidence 

 See discussion para 4.   

Generalisability 21 Discuss the generalisability (external validity) of the 
study results 

 See discussion para 4.  

Other information 
Funding 22 Give the source of funding and the role of the funders 

for the present study and, if applicable, for the original 
study on which the present article is based 

 See title page 

 
*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-
sectional studies. 
 
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of 
transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at 
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on 
the STROBE Initiative is available at www.strobe-statement.org. 
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