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Table E1. Sensitivity analysis. Association of smoking status and asthma with adult 
airway obstruction. Excluding individuals with airway obstruction at baseline but 
not at follow-up (n=18508) 

 
Adult airway 
obstruction, 

%  
Adj 
OR‡  95% CI† 

No asthma, never smoker 0.3 1.00 -  
No asthma, current smoker            1.7 4.89 3.07 7.79 
Early-onset asthma, never smoker     8.0 23.48 13.49 40.88 
Late-onset asthma, current smoker         10.1 28.25 15.76 50.63 

RERI  -0.21   
Late-onset asthma, never smoker     4.9 10.82 6.20 18.88 
Late-onset asthma, current smoker         11.0 27.78 16.31 47.32 

RERI  15.4 *  
‡ Odds ratio adjusted for education, age, height, sex, sample and country. † 95%CI= 95% 
confidence interval. RERI= Relative Excess due to Interaction.  
Early-onset defined as asthma onset before 10 yrs of age, late-onset defined as asthma onset after 10 
yrs of age   



Table E2. Association of smoking history and asthma with adult airway 
obstruction 
Asthma Smoking Nadult airway 

obstruction/total  
 OR‡  95% CI† 

No asthma Never smoker 29/8213 0.3% 1.00 - 
 Current smoker 127/7020 1.8% 4.43 (2.88,6.83) 
Early-onset 
asthma 

Never smoker 59/679 8.7% 20.34 (12.22,33.87) 

 Current smoker 42/387 10.8% 24.16 (14.13,41.33) 
Late-onset 
asthma 

Never smoker 56/921 6.1% 11.09           (6.67,18.42) 

 Current smoker, started after asthma 
onset 

18/141 12.8% 26.95 (13.74,52.86) 

 Current smoker, started before asthma 
onset 

49/410 12.0% 24.36 (14.40,41.21) 

n=17771. ‡Odds ratio adjusted for education, age height, sex, sample and centre. † 95%CI= 95% 
confidence interval. Early onset asthma before 10 years of age, late onset after 10 years 
of age.  



Table E3. Association of smoking history and asthma with adult airway 
obstruction, former smokers included.   
Asthma Smoking Nadult airway 

obstruction/total  
 OR‡  95% CI 

No asthma Never smoker 29/8213 0.3% 1.00 - 
 Current smoker 127/7020 1.8% 4.21 (2.74,6.46) 
 Former smoker 37/4555 0.8% 1.85 (1.11,3.07) 
Early-onset asthma Never smoker 59/679 8.7% 19.60 (11.86,32.39) 
 Current smoker 40/380 10.5% 22.52 (13.20,38.52) 
 Former smoker 34/287 11.8% 25.11 (14.36,43.89) 
Late-onset asthma Never smoker 56/921 6.1% 10.85 (6.56,17.96) 
 Current smoker, started after 

asthma onset 
17/126 13.5% 28.33 (14.25,56.31) 

 Smoker before asthma 50/412 12.1% 23.06 (13.70,38.82) 
 Former smoker after asthma 6/91 6.6% 10.58 (5.80,19.28) 
 Former smoker before asthma 27/374 7.2% 12.09 (4.41,33.15) 
n=23058. Odds ratio adjusted for education, age height, sex, sample, and coutry. 95% CI = 95% 
Confidence interval. Early-onset asthma before 10 years of age, late-onset asthma after 10 years of age. 
  



Table E4. Risk of adult airway obstruction, odds ratio (condfidence interval), by 
sex, smoking, and early-onset asthma, stratified by age of asthma onset. 
 

  Odds ratio 
males 

Confidence 
interval 

 Odds ratio 
females 

Confidence 
interval 

 

No asthma Non 
smoker 

1   1   

 Current 
smoker 

2.5 (0.8, 1.2) 4.3 (1.7, 2.8) 

Asthma onset age 
0-4 

Non 
smoker 

15.8 (6.6, 11.3) 22.9 (11.4, 22.7) 

 Current 
smoker 

21.2 (10.6, 21.2) 32.3 (19.0, 45.9) 

Asthma onset age 
5-9 

Non 
smoker 

16.4 (6.8, 11.7) 19.8 (11.3, 26.4) 

 Current 
smoker 

12.7 (6.7, 14.4) 30.5 (21.3, 70.8) 

Asthma onset age 
10-14 

Non 
smoker 

12.5 (6.6, 13.9) 11.0 (6.9, 18.2) 

 Current 
smoker 

26.7 (14.0, 29.6) 51.7 (30.6, 74.8) 

Asthma onset age 
15-19 

Non 
smoker 

7.1 (4.3, 11.0) 24.1 (13.3, 29.6) 

 Current 
smoker 

10.4 (7.7, 29.1) 31.5 (18.9, 47.3) 

Asthma onset age 
> 20 

Non 
smoker 

10.8 (6.0, 13.4) 22.2 (11.6, 24.1) 

 Current 
smoker 

21.6 (14.0, 39.9) 15.1 (10.5, 34.0) 

        
 
  



Table E5. Population attributable fractions of adult airway obstruction from 
asthma and smoking  

 N total (%) N adult 
airway 

obstruction 
(%) 

OR 95%CI AF 

Asthma      
No asthma 13884 (91.1) 119 (58.9) 1   
Early-onset asthma 594 (3.9) 34 (16.8) 10.23 (7.77-13.49) 15.2% 
Late-onset asthma 761 (5.0) 49 (24.3) 5.83 (4.46-7.61) 20.1% 

Early+late 1355 (8.9) 83 (41.1) 7.23 (5.74-9.11) 35.3% 
Total 15239 (100) 202 (100)    
Smoking      
Never smoker 6669 (43.4) 51 (24.1) 1   
Current smoker 3784 (24.6) 56 (26.4) 2.45 (1.92-3.12) 29.3% 
Former smoker 4908 (32.0) 105 (49.5) 1.34 (1.01-1.78) 6.7% 
Current and former 
smoker  

8692 (56.6) 161 (75.9) 1.93 (1.54-2.42) 36.0% 

Total 15361 (100) 212 (100)    
Interaction 
asthma*smoking 

     

No asthma, never 
smoker 

5892(38.9) 20 (9.9) 1   

No asthma, current 
smoker 

4513 (29.8) 71 (35.1) 4.27 (2.78-6.54) 26.9% 

No asthma, former 
smoker 

3403 (22.5) 28 (13.9) 1.85 (1.11-3.06) 6.3% 

Early-onset asthma, 
never smoker 

286 (1.9) 11 (5.4) 19.82 (12.01-32.69) 5.2% 

Late-onset asthma, 
current smoker 

149 (1.0) 9 (4.5) 22.48 (13.23-38.20) 4.3% 

Early-onset asthma, 
former smoker 

154 (1.0) 14 (6.9) 26.80 (15.58-46.09) 6.7% 

Late-onset asthma, 
never smoker 

405 (2.7) 19 (9.4) 10.73 (6.50-17.74) 8.5% 

Late-onset asthma, 
current smoker 

189 (1.3) 20 (9.9) 23.63 (14.50-38.52) 9.5% 

Late-onset asthma, 
former smoker 

166 (1.1) 10 (5.0) 10.57 (6.01-18.61) 4.5% 

Any versus none* 9265 (61.1) 182 (90.1) 6.23 (4.20-9.23) 71.9% 
OR: Odds ratios estimated from GEE random effects model adjusted for age, sex, 
sample, country, height and education. 95% CI: 95% confidence interval. AF: 
Attributable fraction. * Having any risk factor (asthma, either early- or late onset, or 
smoking, either as current or former smoker, compared to subjects who never smoked 
and never have had asthma).  
  



Table E6. Association of adult airway obstruction with atopy and smoking, stratified by 
asthma (n=16108) 
   Adult airway obstruction 1 

 

Atopy Smoking status† %Adult 
airway 

obstruction 

Odds 
ratio2 

95% confidence 
interval 

All No atopy Never smoker 0.7% 1.00 -  
   Current smoker 2.6% 3.57 2.38 5.35 
 Atopy Never smoker 3.1% 3.65 2.47 5.41 
   Current smoker 3.9% 4.76 3.13 7.24 
   RERI4 -1.46 -3.15 0.24 
No asthma3 No atopy Never smoker 0.4% 1.00 -  
   Current smoker 0.5% 1.38 0.62 3.05 
 Atopy Never smoker 1.8% 4.42 2.61 7.51 
   Current smoker 1.7% 4.51 2.44 8.35 
   RERI4 -0.28 -2.53 1.96 
Asthma3 No atopy Never smoker 4.7% 1.00   
   Current smoker 8.8% 1.80 1.02 3.18 
 Atopy Never smoker 12.9% 2.99 1.59 5.62 
   Current smoker 11.3% 2.29 1.25 4.20 
   RERI4 -1.50 -3.33 0.33 

†Excluding former smokers. 1 Adult airway obstruction defined as pre-bronchodilator FEV1/FVC < 
70 % and FEV1 < 80 % predicted. 2 Odds ratio adjusted for education, age height, sex, sample and 
centre 3Asthma = early or late onset asthma 4 RERI= Relative Excess due to Interaction. 
 
  



Table E7. Number and percentage of asthma according to adult airway 
obstruction at baseline and follow-up 

Adult airway obstruction† Total Ever asthma at 
baseline  

p-value‡ 

 n n % 
No adult airway obstruction 8,049 976 12.1%  
Adult airway obstruction at baseline 
not at follow-up (1) 

67 42 62.7% 

0.810 
Adult airway obstruction at baseline 
and at follow-up (2) 

97 59 60.8% 

Adult airway obstruction only at 
follow-up  

101 42 41.6%  

Total 8,314 1,119 13.5%  
† Adult airway obstruction defined as pre-bronchodilator FEV1/FVC < 70 % and FEV1 < 80 % 
predicted ‡p-value from chi2 test (comparing distribution of asthmatic in (1) and (2), Pearson chi2(1) =   
0.0581) 
  



 

Figure E1. Smoking intensity for current smokers by asthma status (no 
asthma, early onset, and late onset) 
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