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Table S1. Potential confounders in the Copenhagen General Population Study according to the completeness of data.

Complete Incomplete Imputed Total
Age 85,437 0 0 85,437
Sex 85,437 0 0 85,437
Familial predisposition 85.437 0 0 85,437
for asthma
Smoking status 85,168 269 269 85,437
Cumulative tobacco 83,384 2,053 2,053 85,437
consumption (pack-years)
Education 85,182 255 255 85,437
Annual household income 84,389 1,048 1,048 85,437
Physical activity in
leisure-time 84,761 676 676 85,437
Physical activity during 84,676 761 761 85,437
work
Fast-food intake 85,437 0 0 85,437
Fruit intake 84,864 573 573 85,437
Vegetable intake 84,805 632 632 85,437




Table S2. Characteristics of participants in the Copenhagen General Population Study according to wheezing and asthma at examination.

Wheezing Any asthma
Yes No p Yes No px
(n=14,500) (n=70,937) (n=5,406) (n=80,031)

Age (years) 57 (48-67) 58 (48-67) 1-10° 55 (46-65) 58 (48-67) 2-10%
Men (%) 46 45 0.27 39 46 9.10"%
f;ﬂ!;ﬁ”ﬁ;‘;pos'“on 26 16 3.10%? 37 16 <1.10%®
Ever smokers (%) 73 55 <1-10°% 52 59 1-10%
Cumulative tobacco _4y300 e
consumption (pack years)t 24 (11-39) 15 (5-29) <1-10 14 (5-28) 16 (6-30) 2-10
Low level of education (%) 33 24 2107 24 26 0.004
Low household income (%) 19 12 610" 14 13 0.13
Low physical activity in 1 5 7. 1028 7 6 3.10%
leisure-time (%)
\I;V(())\;\/kp(r.;z/)swal activity during 25 31 5. 10" 30 30 0.59
Low physical activity in 32
leisure-time and during work (%) 32 27 9-10 28 28 0.91
Weekly fast-food intake (%) 29 24 1.-10% 26 25 0.008
Low intake of fruits (%) 37 27 4.10™ 27 28 0.11
Low intake of vegetables (%) 39 29 6-107% 29 31 0.002
Low intake of fruits and 23 15 6.101% 15 16 0.02

vegetables (%)

Data are summarized as median with the 25th and 75th percentiles, or percent.
*P-values obtained with the Wilcoxon signed rank-sum test for continuous data and Pearson y*-test for categorical data.
+Only current and former smokers were included.



Table S3. Characteristics of participants in the Copenhagen General Population Study according to allele score at examination.

Allele score

0-4 5 6 7-10

*
(n=23,937) (n=23,351) (n=21,338) (n=16,811) P for trend

Age (years) 58 (48-67) 58 (48-67) 58 (48-67) 58 (48-67) 0.98
Men (%) 45 45 45 46 0.91

Familial predisposition

for asthma (%) 17 18 18 18 0.004%
Ever smokers (%) 58 58 59 59 0.004%
Cumulative tobacco +
consumption (pack years)+ 16 (6-30) 16 (6-30) 16 (6-30) 17 (7-31) 0.03%
Low level of education (%) 26 26 26 27 0.09
Low household income (%) 13 13 13 14 0.10
Low physical activity in
leisure-time (%) 6 6 6 ! 0.34
Low physical activity during 30 30 30 29 014
work (%) '
Low physical activity in
leisure-time and during work (%) 29 28 28 28 0.74
Weekly fast-food intake (%) 24 25 25 25 0.95
Low intake of fruits (%) 29 28 28 28 0.08
Low intake of vegetables (%) 31 30 31 30 0.07
Low intake of fruits and 17 16 17 16 0,03+

. +

vegetables (%)

Data are summarized as median with the 25th and 75th percentiles, or percent.

*P-values were calculated using Cuzicks non-parametric trend test across ordered groups.

+Only current and former smokers were included.

1P-value non-significant when adjusted for number of individual trend analyses according to the Bonferroni method.



Receiving medication for asthma
n=1,648

Self-reported asthma Hospital contacts with asthma
n=4,429 n=1,884

Figure S1. Distribution of participants according to the different asthma definitions.



Participants Events OR (95% CI) P for trend

Wheezing
BMI (kg/m?)
<18.5 659 115 —e— 1.24 (0.99-1.54)
18.5-22.4 14,040 1,682 L 1.0
22.5-24.9 20,634 2,697 te 1.19(1.11-1.28)
25-27.4 19,505 2,989 e 1.45(1.36-1.56)
27.5-29.9 12,977 2,505 e 1.88 (1.75-2.02) 3-1028
30-34.9 10,149 2,541 g 2.50 (2.32-2.69)
35-39.9 2,244 793 e 3.90 (3.50-4.34)
240 666 309 e 6.19(5.23-7.34)
Wheezing without any asthma
BMI (kg/m?)
<18.5 659 90 H—— 1.17 (0.91-1.49)
18.5-22.4 14,040 1,291 L 1.0
22.5-24.9 20,634 2,068 red 1.18 (1.09-1.27)
25-27.4 19,505 2,305 2 g! 1.42(1.31-1.53)
27.5-29.9 12,977 1,981 e 1 86 (1.72-2.02) 710246
30-34.9 10,149 2,071 ed .53 (2.34-2.75)
35-39.9 2,244 646 e 3 87 (3.45-4.35)
240 666 249 e 5.89 (4.93-7.05)
Any asthma
BMI (kg/m?)
<18.5 659 49 —e— 1.36 (1.01-1.85)
18.5-22.4 14,040 831 L 1.0
22.5-24.9 20,634 1,198 Hed 1.05(0.96-1.15)
25-27.4 19,505 1,158 g 1.13(1.02-1.24)
27.5-29.9 12,977 881 e 1.30(1.18-1.45) - 1016
30-34.9 10,149 727 e 1.35(1.21-1.50)
35-39.9 2,244 189 —e— 1.47 (1.24-1.74)
240 666 77 —e— 1.96 (1.52-2.52)
Any asthma without wheeze
BMI (kg/m?)
<18.5 659 24 ——— 1.29 (0.84-1.96)
18.5-22.4 14,040 440 L 1.0
22.5-24.9 20,634 569 e 0.92(0.81-1.05)
25-27.4 19,505 474 e 0.85(0.74-0.97)
27.5-29.9 12,977 357 e 0.98 (0.85-1.14)
30-34.9 10,149 257 e-H 0.90 (0.76-1.06)
35-39.9 2,244 42 —e— 0.62 (0.45-0.86)
=40 666 17 ——e—— 0.80(0.49-1.32)
0.5 1.0 2.0 40 6.08.0

Odds ratio (95% Cl)

Figure S2. Association of BMI with wheezing and asthma without using imputation. Depicted results are from
complete case analyses as opposed to Figure 2. Thus, individuals with missing values were excluded from the
analyses. Odds ratios were multivariable adjusted for age, sex, familial predisposition for asthma, smoking status,
cumulative tobacco consumption, education, annual household income, physical activity in leisure-time and during
work, and dietary intakes, including fast-food, fruits, and vegetables. P-values for trend were across ordered groups
excluding participants with BMI <18.5 kg/m.

BMI = body mass index; Cl = confidence interval; OR = odds ratio.




Participants Events OR (95% Cl) P for trend

Wheezing
BMI (kg/m?)
<18.5 705 124 e 1.23 (1.00-1.52)
18.5-22.4 14,842 1,801 1 1.0
22.5-24.9 21,713 2,849 el 1.17 (1.10-1.25)
25-27.4 20,581 3,180 Hed 1.44 (1.35-1.54)
27.5-29.9 13,724 2,659 g 1.86 (1.73-1.99) <1 - 10-300
30-34.9 10,783 2,714 2] 2.48 (2.31-2.66)
356-39.9 2,397 853 e 3.86 (3.48-4.28)
240 692 320 e 6.05 (5.12-7.14)
Self-reported asthma
BMI (kg/m?)
<185 688 33 —o— 1.08 (0.75-1.55)
18.5-22.4 14,597 695 [ 1.0
22.5-24.9 21,377 1,022 e .07 (0.97-1.18)
25-27.4 20,263 1,019 2 g 18 (1.06-1.30)
27.5-29.9 13,454 770 g 1.35 (1.21-1.50) 3-1078
30-34.9 10,557 651 e 1.42 (1.26-1.59)
35-39.9 2,331 179 —e— 1.64 (1.38-1.96)
240 671 60 —e— 1.83 (1.38-2.43)
Hospital contacts with asthma
BMI (kg/m?)
<185 697 20 H——A 1.42 (0.90-2.26)
18.5-22.4 14,791 323 L 1.0
22.5-24.9 21,641 464 He 1.06 (0.92-1.22)
25-27.4 20,507 406 [ 1.03 (0.89-1.20)
27.5-29.9 13,659 N —e— 1.20 (1.02-1.42) 7-10°
30-34.9 10,720 265 e 1.27 (1.07-1.51)
35-39.9 2,382 61 FH—— 1.19 (0.89-1.57)
240 684 34 —e— 2.19 (1.562-3.17)
Receiving medication for asthma
BMI (kg/m?)
<185 664 20 —— 1.77 (1.11-2.81)
18.5-22.4 14,327 264 [ 1.0
22.5-24.9 20,902 392 He 1.10 (0.94-1.29)
25-27.4 19,727 382 —e— 1.21 (1.03-1.43)
27.5-29.9 13,0865 288 —e— 1.41(1.18-1.68) 2-10®
30-34.9 10,173 212 —e— 1.33 (1.10-1.60)
35-39.9 2,248 56 —e— 1.50 (1.11-2.02)
240 635 34 —e— 3.16 (2.17-4.60)
Any asthma
BMI (kg/m?)
<185 705 49 —— 1.28 (0.95-1.74)
18.5-22.4 14,842 868 1 1.0
22.5-24.9 21,713 1,264 he- 1.07 (0.97-1.17)
25-27.4 20,581 1,222 Fe- 1.14 (1.04-1.25)
27.5-29.9 13,724 931 Fe- 1.32 (1.20-1.48) 8-10%
30-34.9 10,783 785 e 1.39 (1.25-1.54)
35-39.9 2,397 207 e 1.54 (1.31-1.81)
240 692 80 —e— 1.99 (1.55-2.56)
T T T T
1.0 2.0 4.0 6.0 8.0

Odds ratio (95% Cl)

Figure S3. Association of BMI with wheezing and different asthma definitions. Odds ratios were multivariable
adjusted for age, sex, familial predisposition for asthma, smoking status, cumulative tobacco consumption, education,
annual household income, physical activity in leisure-time and during work, and dietary intakes, including fast-food,
fruits, and vegetables. P-values for trend were across ordered groups excluding participants with BM1 <18.5 kg/m?.
Number of individuals for the different outcomes differs slightly due to availability of data.

BMI = body mass index; Cl = confidence interval; OR = odds ratio.




Participants  Events OR (95% CI) P for trend P for interaction

Wheezing
Men
BMI (kg/m?)
<18.5 85 20 —e— 1.50 (0.87-2.59) 0.99
18.5-22.4 3,418 428 [ ] 1.0
22.5-24.9 9,221 1,196 e 1.27 (1.12-1.44)
25-27.4 11,350 1,722 e 1.55 (1.37-1.74)
27.5-29.9 7,855 1,438 =g 1.88 (1.66-2.13) 51015
30-34.9 5,631 1,404 e 2.67 (2.35-3.03)
35-39.9 911 319 —e— 3.88 (3.24-4.65)
240 207 97 —e— 6.37 (4.68-8.67)
Women
BMI (kg/m?)
<18.5 620 104 H—— 1.17 (0.93-1.48)
18.5-22.4 11,424 1,373 [ 1.0
22.5-24.9 12,492 1,653 e 1.12 (1.04-1.22)
25-27.4 9,231 1,458 red 1.38 (1.26-1.50)
27.5-29.9 5,869 1,221 red 1.89 (1.73-2.07) 3- 10187
30-34.9 5,152 1,310 2 2] 2.35 (2.15-2.58)
35-39.9 1,486 534 o 3.87 (3.40-4.40)
240 485 223 —e—I 5.98 (4.90-7.29)
Any asthma
Men
BMI (kg/m?)
<18.5 85 7 —t—— 1.64 (0.73-3.66) 0.001
18.5-22.4 3,418 185 [ 1.0
22.5-24.9 9,221 467 o 0.95 (0.79-1.13)
25-27.4 11,350 614 i 1.02 (0.86-1.22)
27.5-29.9 7,855 448 He— 1.08 (0.90-1.30) 0.01
30-34.9 5,631 344 —o— 1.18 (0.97-1.43)
35-39.9 911 59 ——o— 1.17 (0.85-1.59)
240 207 10 —— 0.75 (0.39-1.46)
Women
BMI (kg/m?)
<18.5 620 42 —e— 1.24 (0.90-1.72)
18.5-22.4 11,424 683 [} 1.0
22.5-24.9 12,492 797 ro- 1.09 (0.98-1.21)
25-27.4 9,231 608 e 1.13 (1.01-1.27)
27.5-29.9 5,869 483 e 1.43 (1.26-1.62) 2-101°
30-34.9 5,152 441 e 1.44 (1.27-1.64)
35-39.9 1,486 148 —e— 1.68 (1.38-2.03)
240 485 70 —e— 2.56 (1.95-3.36)
T T

T T T
0.5 1.0 2.0 4.0 6.08.0

Odds ratio (95% Cl)

Figure S4. Association of BMI with wheezing and asthma according to sex. Odds ratios were multivariable adjusted
for age, familial predisposition for asthma, smoking status, cumulative tobacco consumption, education, annual
household income, physical activity in leisure-time and during work, and dietary intakes, including fast-food, fruits, and
vegetables. P-values for trend were across ordered groups excluding participants with BMI <18.5 kg/m?. P-values for
interaction of sex and BMI on risk of wheezing and any asthma were assessed using the Wald test.

BMI = body mass index; CI = confidence interval; OR = odds ratio.




F R2(%) ChangeinBMI, % Participants  Events OR (95% Cl) P for trend

Wheezing
FTO (rs9939609) 226 0.26
0 0 1 30,440 4,995 1.0 4-10*
1 09 I 41,328 7,085 —— 1.05(1.01-1.10)
2 26 ] 13,669 2,420 —e— 1.10 (1.04-1.16)
MC4R (rs17782313) 82 0.10
0 0 ] 48,309 8,121 1.0 0.09
1 0.9 ] 31,874 5,455 H— 1.02 (0.98-1.06)
2 15 i 5,254 924 H—e— 1.06 (0.98-1.14)
TMEM18 (rs6548238) 50 0.06
0 0 Gl 2,377 368 1.0 0.01
1 1.0 L} 24,007 3,995 H— 1.09(0.97-1.22)
2 1.7 1 59,053 10,137 —— 1.13(1.01-1.27)
GNPDA?2 (rs10938397) 39 005
0 0 I 30,243 5,034 1.0 0.001
1 0.5 [} 41,256 6,947 e 1.01 (0.97-1.06)
2 1.0 ] 13,938 2,519 —— 1.11 (1.05-1.16)
BDNF (rs10767664) 26 003
0 0 H 4,544 704 1.0 0.002
1 0.2 1 30,084 5,039 —e— 1.10 (1.01-1.20)
2 08 ] 50,809 8,757 —e— 1.13(1.04-1.23)
Any asthma
FTO (rs9939609) 226 0.26
0 0 ] 30,440 1,915 1.0 0.70
1 0.9 ] 41,328 2,618 —p— 1.01(0.95-1.07)
2 26 ] 13,669 873 —te— 1.02 (0.93-1.10)
MC4R (rs17782313) 82 0.10
0 0 I 48,309 3,071 1.0 0.50
1 0.9 ] 31,874 2,019 —e— 1.00 (0.94-1.06)
2 15 H 5,254 316 —_ 0.94 (0.84-1.06)
TMEM18 (rs6548238) 50 0.06
0 0 ) 2,377 143 1.0 0.68
1 1.0 ] 24,007 1,518 e 1.05 (0.88-1.26)
2 1.7 1 59,053 3,745 —_—t 1.06 (0.89-1.26)
GNPDAZ (rs10938397) 39 005
0 0 | 30,243 1,869 1.0 0.06
1 0.5 ] 41,256 2,609 —— 1.03 (0.96-1.09)
2 1.0 i 13,938 928 —e—i 1.09 (1.00-1.18)
BDNF (rs10767664) 26 003
0 0 H 4,544 279 1.0 0.37
1 0.2 1 30,084 1,878 —_— 1.01(0.89-1.16)
2 0.8 ) 50,809 3,249 T 1.04 (0.92-1.18)
/N N B S B B B S T T T T
20 212223 24 25 26 27 28 0.9 10 11 12 13
Mean (95% CI) BMI Odds ratio (95% Cl) per increase

in the number of allele

Figure S5. Association of individual genotypes with BMI and wheezing and asthma. Association between genotypes and BMI was adjusted for age and sex. Odds ratios
were adjusted for age and sex.

BMI = body mass index; CI = confidence interval; F = statistical strength of the genotype as an instrument for BMI; OR = odds ratio; R? = measure of explained variation in
BMI by the genotype.




F R2Z(%) Change in BMI, % Participants Events OR (95% CI) P for trend
Wheezing
BMI allele score 365 043
0-4 0 i 23,937 3,828 4 1.0 3-1010
5 0.9 ] 23,351 3,905 ——e— 1.05 (1.00-1.11)
6 1.9 ] 21,338 3,686 —— 1.10 (1.04-1.15)
7-10 29 ] 16,811 3,081 —e— 1.18 (1.12-1.24)
Self-reported asthma
BMI allele score 365 043
0-4 0 ] 23,697 1,208 4 1.0 0.13
5 0.9 ] 23,141 1,189 e 1.01 (0.93-1.09)
6 1.9 B 21,112 1,143 e 1.06 (0.98-1.15)
7-10 29 i 16,626 889 —T—— 1.05 (0.96-1.15)
Hospital contacts with asthma
BMI allele score 365 043
0-4 0 i 23,937 522 3 1.0 0.57
5 0.9 ] 23,351 512 t { 1.00 (0.89-1.13)
6 1.9 ] 21,338 467 1 1.00 (0.88-1.13)
7-10 29 i 16,811 383 - 1.05 (0.92-1.20)
Receiving medication for asthma
BMI allele score 365 043
0-4 0 ] 22,969 455 1 1.0 0.34
5 0.9 B 22,420 433 * | 0.97 (0.85-1.11)
6 1.9 ] 20,385 429 - 1 1.06 (0.93-1.21)
7-10 29 ] 16,059 331 I * | 1.04 (0.90-1.20)
Any asthma
BMI allele score 365 043
0-4 0 ] 23,937 1,473 1 1.0 0.13
5 0.9 ] 23,351 1,467 ——— 1.02 (0.95-1.10)
6 19 ] 21,338 1,377 e 1.05 (0.97-1.13)
7-10 29 i 16,811 1,089 e 1.06 (0.97-1.15)
I’I’ T T T T T T T T T T T T
20 21 22 23 24 25 26 27 28 0.9 1.0 11 1.2

Mean (95% CI) BMI

Odds ratio (95% CI)

Figure S6. Association of BMI allele score with BMI and with wheezing and different asthma definitions. BMI allele score was created using the genotypes FTO
(rs9939609), MC4R (rs17782313), TMEM18 (rs6548238), GNPDA2 (rs10938397), and BDNF (rs10767664). Association between BMI allele score and BMI was adjusted for
age and sex. Odds ratios were adjusted for age and sex. Number of individuals for the different outcomes differs slightly due to availability of data.
BMI = body mass index; ClI = confidence interval; F = statistical strength of BMI allele score as an instrument for BMI; OR = odds ratio; R? = measure of explained variation

in BMI by BMI allele score.
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F R2(%) Changein BMI, % Participants Events OR (95% CI) P for trend P for interaction
Wheezing
Men
BMI allele score 179 046
0-4 0 10,829 1,728 1.0 4-107 0.28
5 0.8 10,608 1,770 1.05 (0.98-1.13)
6 1.8 9,590 1,707 1.14 (1.06-1.23)
7-10 2.6 7,651 1,419 ——e— 1.20 (1.11-1.30)
Women
BMI allele score 199 042
0-4 0 13,108 2,100 1.0 9-10%
5 0.9 12,743 2,135 1.05 (0.99-1.13)
6 21 11,748 1,979 1.06 (0.99-1.14)
7-10 3.2 9,160 1,662 1.16 (1.08-1.25)
Any asthma
Men
BMI allele score 179 046
0-4 0 10,829 568 1.0 0.27 0.85
5 0.8 10,608 586 1.05 (0.93-1.18)
6 1.8 9,590 562 1.12 (0.99-1.26)
7-10 26 7,651 418 1.04 (0.92-1.19)
Women
BMI allele score 199 042
0-4 0 13,108 905 1.0 0.29
5 0.9 12,743 881 1.00 (0.91-1.10)
6 21 11,748 815 1.00 (0.91-1.11)
7-10 3.2 9,160 671 ——e——————| 1.06 (0.96-1.18)

25 26 27 28

Mean (95% CI) BMI

Odds ratio (95% Cl)

Figure S7. Association of BMI allele score with BMI and with wheezing and asthma according to sex. BMI allele score was created using the genotypes: FTO
(rs9939609), MC4R (rs17782313), TMEM18 (rs6548238), GNPDA2 (rs10938397), and BDNF (rs10767664). Association between BMI allele score and BMI was adjusted for
age and sex. Odds ratios were adjusted for age. P-values for interaction of sex and BMI allele score on risk of wheezing and any asthma were assessed using the Wald test.
BMI = body mass index; Cl = confidence interval; F = statistical strength of BMI allele score as an instrument for BMI; OR = odds ratio; R? = measure of explained variation
in BMI by BMI allele score.
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Participants Events OR (95% CI) P for comparison P for interaction
Wheezing
Never-smokers
Observational 35,373 3,921 L] 1.10 (1.09-1.11) 0.78 0.91
Genetic 35,690 3,953 —e— 1.12 (0.99-1.26) 0.33
Ever-smokers
Observational 49,359 10,455 L 1.09 (1.08-1.09) 3-10¢
Genetic 49,747 10,547 —— 1.26 (1.16-1.36)
Wheezing without any asthma
Never-smokers
Observational 35,373 2,565 L] 1.10 (1.09-1.11) 0.29 0.62
Genetic 35,690 2,584 —t— 1.02 (0.88-1.18) 0.32
Ever-smokers
Observational 49,359 8,722 » 1.08 (1.08-1.09) 0.004
Genetic 49,747 8,802 —— 1.22(1.13-1.33)
Self-reported asthma
Never-smokers
Observational 34,930 1,924 " 1.04 (1.03-1.05) 0.89 3-10®
Genetic 35,243 1,940 —1e— 1.02 (0.87-1.21) 0.04
Ever-smokers
Observational 48,320 2,472 L} 1.03 (1.02-1.04) 0.17
Genetic 48,695 2,489 —e— 1.14 (0.99-1.32)
Self-reported asthma without wheezing
Never-smokers
Observational 35,373 773 L] 1.00 (0.98-1.02) 0.009 3-104
Genetic 35,690 779 A 0.71 (0.54-0.92) 0.11
Ever-smokers
Observational 49,359 851 L 0.99 (0.97-1.00) 0.22
Genetic 49,747 856 e 0.85 (0.67-1.08)
T T T T
0.6 0.8 1.0 12 14

Odds ratio (95% CI) per increase
in BMI unit (kg/m?)

Figure S8. Association of genetic and observational determined BMI with wheezing and self-reported asthma
according to smoking status. Odds ratios from the observational estimates included only participants with BMI >18.5

kg/m?, and were multivariable adjusted for age, sex, familial predisposition for asthma, education, annual household

income, physical activity in leisure-time and during work, and dietary intakes, including fast-food, fruits, and vegetables.
However, in the analyses regarding ever-smokers, additional adjustment with smoking status and cumulative tobacco
consumption was included. Odds ratios for genetic analyses were obtained from the instrumental variable analyses. P-
values for comparison were obtained with the Durbin form of the Hausman specification test. P-values for interaction of
smoking status (never-smokers versus ever-smokers) and BMI, both determined observationally and genetically, were
obtained from the Wald tests. Number of individuals for the different outcomes differs slightly due to availability of data.
BMI = body mass index; Cl = confidence interval; OR = odds ratio.
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Individuals Individuals

240 years <40 years
Participants Events OR (95% CI) P for comparison Participants Events OR(95% CI) P for comparison P for interaction
Wheezing
Observational 79,029 13,262 [} 1.09 (1.09-1.10) 6-10* 5,703 1,114 L] 1.07 (1.06-1.09) 0.61 0.03
Genetic 79,639 13,366 [2gl 1.23 (1.15-1.31) 5,798 1,134 ——— 1.14 (0.90-1.45) 0.52
Wheezing without any asthma
Observational 79,029 10,463 L] 1.09 (1.09-1.10) 0.01 5,703 824 L} 1.07 (1.05-1.09) 0.46 0.006
Genetic 79,639 10,549 = 1.20 (1.12-1.29) 5,798 837 ——e— 0.97 (0.74-1.26) 0.11
Any asthma
Observational 79,029 4,881 " 1.03 (1.02-1.04) 0.63 5,703 476 ol 1.04 (1.01-1.06) 0.23 0.42
Genetic 79,639 4,920 He 1.06 (0.95-1.17) 5,798 486 _— 1.28 (0.91-1.79) 0.29
Any asthma without wheezing
Observational 79,029 2,082 L 0.99 (0.98-1.00) 0.05 5,703 186 o 1.00 (0.96-1.04) 0.48 0.52
Genetic 79,639 2,103 ——] 0.85 (0.73-0.99) 5,798 189 —_—— 0.83 (0.49-1.40) 0.94
T T T T T T
0.8 1.0 1.5 20 08 1.0 1.5 20
Odds ratio (95% CI) per increase Odds ratio (95% CI) per increase
in BMI unit (kg/m?) in BMI unit (kg/m2)

Figure S9. Association of genetic and observational determined BMI with wheezing and asthma according to age. Odds ratios from the observational estimates included
only participants with BMI >18.5 kg/m?, and were multivariable adjusted for age, sex, familial predisposition for asthma, education, annual household income, physical activity
in leisure-time and during work, and dietary intakes, including fast-food, fruits, and vegetables. Odds ratios for genetic analyses were obtained from the instrumental variable
analyses. P-values for comparison were obtained with the Hausman specification test. P-values for interaction of age (>40 years versus <40 years) and BMI, both determined
observationally and genetically, were obtained from the Wald tests.

BMI = body mass index; Cl = confidence interval; OR = odds ratio.
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Participants Events HR (95% CI) P

Hospital contacts with asthma

Observational (kg/m?) 80,071 735 e 1.02 (1.00-1.04)  0.01
Genetic (allele score) 80,071 735 —e— 0.97 (0.90-1.03)  0.30
Hospital contacts with asthma

without wheezing at baseline

Observational (kg/m?) 67,852 352 e+ 0.99 (0.96-1.01)  0.30
Genetic (allele score) 67,852 352 —— 0.91 (0.82-1.00) 0.05

0.8 0.9 1.0 11 12 13

Hazard ratio (95% CI) per increase
in BMI unit (kg/m?) or allele score

Figure S10. Association of genetic and observational determined BMI with asthma with and without wheezing at baseline. Hazard ratios for the observational analyses

were multivariable adjusted for age, sex, familial predisposition with for asthma, smoking status, cumulative tobacco consumption, education, annual household income,

physical activity in leisure-time and during work, and dietary intakes, including fast-food, fruits, and vegetables. Hazard ratios for the genetic analyses were adjusted for age

and sex. Number of individuals differs slightly due to availability of data and/or exclusion of participants with the outcome at baseline.

BMI = body mass index; CI = confidence interval; HR = hazard ratio.
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Participants  Events OR (95% CI) P for trend P for interaction
Wheezing
BMI (kg/m?)
<18.5 705 124 —e— 1.23 (1.00-1.53) 0.40
18.5-22.4 14,842 1,801 p 1.0
22.5-24.9 21,713 2,849 el 1.17 (1.10-1.25)
25-27.4 20,581 3,180 el 1.44 (1.35-1.54)
27.5-29.9 13,724 2,659 gl 1.85(1.73-1.99) 4 - 107301
30-34.9 10,783 2,714 2.47 (2.30-2.65)
35-39.9 2,397 853 3.84 (3.46-4.26)
240 692 320 6.00 (5.08-7.09)
Wheezing without any asthma
BMI (kg/m?)
<18.5 705 99 H—— 1.18 (0.94-1.50) 0.87
18.5-22.4 14,842 1,390 4 1.0
22.5-24.9 21,713 2,182 gl 1.15(1.07-1.24)
25-27.4 20,581 2,457 e 1.40 (1.30-1.51)
27.5-29.9 13,724 2,104 o4 1.83 (1.69-1.98) 1-1025%
30-34.9 10,783 2,204 2.48 (2.29-2.68)
35-39.9 2,397 691 3.76 (3.36-4.21)
240 692 259 5.74 (4.82-6.84)
Any asthma
BMI (kg/m?)
<18.5 705 49 H—e— 1.29(0.95-1.74) 0.21
18.5-22.4 14,842 868 y 1.0
22.5-249 21,713 1,264 gl 1.07 (0.97-1.17)
25-27.4 20,581 1,222 e 1.14 (1.04-1.25)
27.5-29.9 13,724 931 e 1.32(1.20-1.46) 9102
30-34.9 10,783 785 e 1.39 (1.25-1.54)
35-39.9 2,397 207 i 1.54 (1.31-1.82)
240 692 80 —e— 2.00 (1.56-2.56)
Any asthma without wheeze
BMI (kg/m?)
<18.5 705 24 —t—— 1.21(0.80-1.85) 0.40
18.5-22.4 14,842 457 ] 1.0
22.5-24.9 21,713 597 et 0.94 (0.83-1.07)
25-27.4 20,581 499 e 0.87 (0.76-1.00)
27.5-29.9 13,724 376 = 1.01(0.87-1.16) 0.19
30-34.9 10,783 275 e+ 0.93 (0.80-1.09)
35-39.9 2,397 45 —e— 0.65 (0.47-0.89)
240 692 19 ——er— 0.91(0.57-1.46)
T T
0.5 1.0 2.0

0Odds ratio (95% CI)

Figure S11. Association of BMI and BMI allele score with wheezing and asthma. Models were multivariable
adjusted for age, sex, familial predisposition for asthma, smoking status, cumulative tobacco consumption, education,
annual household income, physical activity in leisure-time and during work, dietary intakes, including fast-food, fruits,
and vegetables, and BMI allele score. P-values for trend were across ordered groups excluding participants with BMI
<18.5 kg/m?. P-values for interaction of BMI and BMI allele score were obtained from the likelihood-ratio test.

BMI = body mass index; CI = confidence interval; OR = odds ratio.
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Participants Events OR (95% CI) P for comparison
Wheezing without any asthma
Observational 81,643 11,287 L 1.10 (1.09-1.10) 0.01
Genetic 82,323 11,386 —e— 1.20 (1.11-1.29)
Any asthma without wheezing
Observational 81,643 2,268 L 1.00 (0.99-1.01) 0.05
Genetic 82,323 2,292 . 0.86 (0.74-1.00)
Any asthma and wheezing
Observational 84,732 3,089 L] 1.06 (1.05-1.06) 0.004
Genetic 85,437 3,114 s | 1.28 (1.12-1.45)

Figure S12. Association of genetic and observational determined BMI with wheezing and asthma separately and combined. Odds ratios from the observational

0.8 09 10 11 12 13

Odds ratio (95% CI) per increase
in BMI unit (kg/m?)

estimates included only participants with BMI >18.5 kg/m2, and were multivariable adjusted for age, sex, familial predisposition with for asthma, smoking status, cumulative
tobacco consumption, education, annual household income, physical activity in leisure-time and during work, and dietary intakes, including fast-food, fruits, and vegetables.
Odds ratios for genetic analyses were obtained from the instrumental variable analyses. In both the observational and genetic analyses with regard to risk of wheezing without

any asthma and any asthma without wheezing, individuals having both wheezing and any asthma were excluded. P-values for comparison were obtained with the Hausman

specification test.

BMI = body mass index; CI = confidence interval; OR = odds ratio.
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