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Supplementary Material



Methods 

Occupational exposure assessment 

The following steps were only taken for relevant jobs that had been held for ≥4 weeks with ≥8 
working hours per week.  

First, jobs were independently coded according to the International Standard 
Classification of Occupations (ISCO-88 (1)) by two trained persons. Codings for each job 
were compared and revised by an expert if differing. If a task description was too unspecific 
for classification by ISCO-88, the according job was labeled as “unclear”.  

Subsequently, jobs were matched by their ISCO-88 codes with the asthma-specific 
Job Exposure Matrix (JEM) by Susan Kennedy (2) and all expert steps necessary were 
conducted. This JEM assigns each ISCO-88 coded job the asthma -relevant occupational 
exposure that it is commonly associated with. Exposures are classified as being of high risk 
for asthma if they belong to one of the following categories: 

• High molecular weight (HMW) agents  
• Low molecular weight (LMW) agents  
• Mixed environments of high risk 
• High probability of peak exposure to irritants. 

The exposure group with low asthma risk includes exposures such as exhaust, low antigens, 
environmental tobacco smoke and irritant gases or fumes. Jobs without occurrence of any 
asthma-relevant exposure are classified as being of no risk and may be used as non-
exposed reference group for jobs with relevant exposure. Application of this JEM involves 
several expert steps, as described in (2), to reassure the most precise exposure assessment 
for every single job examined.  

Jobs labeled “unclear” as described above could not be matched with the JEM for 
exposure assessment. For these jobs, it was assumed that no relevant exposure was 
involved and the according job was classified as being of no risk. This conservative approach 
leads to a possible underestimation of the exposure, which increases specificity compared to 
sensitivity.  

After the described procedures had been performed for all jobs mentioned by the 
participants, summarized lifetime exposure per person was assessed. High risk exposure 
was considered dominant over low risk exposure over no risk exposure. 

Statistical methods 
Missing data 

Missing information on potential risk factors was assumed to be missing at random. All 
potential predictors listed in Table 1 that had been assessed by questionnaire were multiply 
imputed, except for age, sex, and study location, which were complete. Two different 
methods were applied for imputation of 5 data sets each, using R software (version 2.10.1, 
http://www.R-project.org (3)):  

• sampling without replacement from the empirical distribution of each variable 
• application of the Amelia II package (R package version 1.2-14, http://CRAN.R-

project.org/package=Amelia (4)). 
In a second step, any missing date and/or time information of participants’ jobs was multiply 
imputed as well. These jobs were checked for relevance afterwards and if applicable, ISCO-
88 coded and matched with the JEM as described above. Lifetime exposure evaluation as 
explained above was carried out for each participant after completion of imputation process. 

http://www.r-project.org/
http://cran.r-project.org/package=Amelia
http://cran.r-project.org/package=Amelia


Analyses 

Bivariate associations between potential risk factors and incidence of the outcomes were 
tested using chi-square tests for each of the 10 imputed data sets.  

Factors showing ≥1 significant association (pχ2<0.1) with the outcome were then 
included as predictors in multiple logistic regression models. The Akaike information criterion 
was used to distinguish the model that best predicted incidence of the outcome. 
Socioeconomic status, sex and occupational exposure were included in all models. The 
predictors in the final models were all coded in the same direction (odds ratio (OR) >1), so 
that they presented a risk for new-onset of the outcome. Reference category was always the 
one with the lowest odds.  

Probabilities and odds ratios for incidence of the outcomes were calculated for 
presence of single risk factors (assuming absence of all other factors from the model) and for 
the full models. The full models for each outcome consisted of a combination of all non-
occupational risk factors with either (a) never having had occupational exposure, (b) ever 
having had occupational low risk exposure but never having had occupational high risk 
exposure, or (c) ever having had occupational high risk exposure.  

The according probabilities for any combination of risk factors x1…xk may be 
calculated pursuant to the following formula (cf. (5) for further details): 

Formula 1:  
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X1…xk represent the single risk factors from the model with the coefficients β1…βk, 
OR1…ORk are their corresponding OR and β0 is the model’s intercept. 

Results 
Subset comparison of included/excluded participants 
A comparison of the participants included in and excluded from the analysis subsets for 
work-related sensitization, allergic rhinitis and asthma is displayed in Table E1. For the 
sensitization subset, two groups of excluded participants are presented: those excluded due 
to missing baseline skin prick test (SPT) and those with missing outcome (either due to 
missing values or refusal of SPT at SOLAR II). For allergic rhinitis and asthma, it was taken 
into account whether exclusion of participants was due to symptoms or doctor’s diagnosis of 
disease at baseline or due to missing SPT or outcome information.  

For the work-related sensitization subset, the fraction of participants with high 
socioeconomic status (SES) was lowest in the participants excluded due to missing outcome 
and highest in those with missing baseline SPT. The proportion of current environmental 
tobacco smoke (ETS) exposure both at baseline and first follow-up was statistically 
significantly higher in the participants excluded due to missing outcome information, while it 
was comparable between the other two groups. On the other hand, previous ETS exposure 
as indicated in ISAAC Phase II was higher in subjects who were included in the analysis. 
Moreover, smoking prevalence was higher in the participants excluded because of missing 
outcome information than in the other two groups. Overall, these observations are in line with 
the evaluation previously described by Heinrich et al. (6), that participants with lower SES, 



who smoked or were exposed to ETS exposure were less likely to participate in the clinical 
examinations in SOLAR II. Despite this slight selection bias of the analysis sample, results of 
the present analyses should not be biased in terms of the study questions, since inclusion or 
exclusion of the participants in the analyses seems to have been non-differential regarding 
their occupational exposure status.  
For allergic rhinitis, the proportion of subjects with parental atopic diseases and positive SPT 
response at baseline differed between the included and two excluded subsets. It was highest 
in persons excluded due to reported disease at baseline, and similarly lower in participants 
included in the analyses and excluded due to missing values. This might raise concerns of 
potential bias at first, however, at closer inspection this is rather unlikely. In line with previous 
findings it is plausible that children who are atopic or have parents with atopic diseases are 
at higher risk of developing such diseases themselves. In our study, it seems that 
participants with atopy or parental atopic disease were more likely to develop the symptoms 
before baseline, and thus were excluded from the analyses of disease incidence. Therefore, 
the prediction of disease incidence between baseline and second follow-up is unlikely to be 
biased by the exclusion of these subjects.  



Table E1: Description of analysis subsets and persons excluded from these subsets 
 Sensitization subset Allergic rhinitis subset Asthma subset 

 included excluded due to missing included excluded due to  included excluded due to  
  baseline 

SPT 
outcome 

SPT 
  baseline 

AR 
missing 
values 

  baseline 
asthma 

missing 
values 

 

 N=698 N=221 N=651  N=1097 N=120 N=353  N=1172 N=96 N=302  

potential risk factor n (%) * n (%) * n (%) * p n (%) * n (%) * n (%) * p n (%) * n (%) * n (%) * p 
Age at SOLAR II( ≤21 years) # 250 (35.8) 82 (37.1) 220 (33.8) 0.60 388 (35.4) 43 (35.8) 121 (34.3) 0.92 416 (35.5) 28 (29.2) 194 (64.2) 0.45 

Sex (female) 404 (57.9) 132 (59.7) 382 (58.7) 0.88 654 (59.6) 60 (50.0) 204 (57.8) 0.12 706 (60.2) 31 (32.3) 181 (59.9) <0.0001 

Study location (Munich) 321 (46.0) 119 (53.9) 318 (48.9) 0.12 510 (46.5) 59 (49.2) 189 (53.5) 0.07 556 (47.4) 54 (56.3) 148 (49.0) 0.24 

Nationality (German) 679 (97.3) 215 (97.3) 624 (95.9) 0.30 1060 (96.6) 118 (98.3) 340 (96.3) 0.55 1131 (96.5) 93 (96.9) 294 (97.4) 0.76 

Socioeconomic status (high) † 424 (60.7) 146 (66.1) 351 (53.9) <0.01 626 (57.1) 73 (60.8) 222 (62.9) 0.14 694 (59.2) 47 (49.0) 180 (59.6) 0.14 

ETS exposure in ISAAC Phase Two    <0.0001    0.87    0.78 

current 156 (22.4) 51 (23.1) 232 (35.6)  315 (28.7) 32 (26.7) 92 (26.1)  327 (27.9) 26 (27.1) 86 (28.5)  

former 72 (10.3) 13 (5.9) 50 (7.7)  95 (8.7) 11 (9.2) 29 (8.2)  107 (9.1) 7 (7.3) 21 (7.0)  

ETS exposure in SOLAR I (yes) 406 (58.2) 126 (57.0) 428 (65.8) <0.01 687 (62.6) 71 (59.2) 202 (57.2) 0.17 730 (62.3) 55 (57.3) 175 (58.0) 0.28 

Smoking status in SOLAR I (ever) ‡ 186 (26.7) 57 (25.8) 237 (36.4) <0.001 345 (31.5) 36 (30.0) 99 (28.1) 0.48 368 (31.4) 35 (36.5) 77 (25.5) 0.06 

Having been breastfed 599 (85.8) 193 (87.3) 556 (85.4) 0.78 944 (86.1) 103 (85.8) 301 (85.3) 0.93 1017 (86.8) 81 (84.4) 250 (82.8) 0.19 

Kindergarten attendance 693 (99.3) 216 (97.7) 641 (98.5) 0.15 1085 (98.9) 120 (100) 345 (97.7) 0.10 § 1157 (98.7) 96 (100) 297 (98.3) 0.45 § 

Presence of siblings 570 (81.7) 181 (81.9) 522 (80.2) 0.74 898 (81.9) 95 (79.2) 280 (79.3) 0.49 952 (81.2) 79 (82.3) 242 (80.1) 0.87 

Parental history of:             

allergic rhinitis 273 (39.1) 85 (38.5) 237 (36.4) 0.58 371 (33.8) 79 (65.8) 145 (41.1) <0.0001 426 (36.4) 51 (53.1) 118 (39.1) <0.01 

asthma 68 (9.7) 22 (10.0) 76 (11.7) 0.49 96 (8.8) 26 (21.7) 44 (12.5) <0.0001 112 (9.6) 17 (17.7) 37 (12.3) 0.03 

atopic dermatitis 132 (18.9) 34 (15.4) 138 (21.2) 0.15 192 (17.5) 38 (31.7) 74 (21.0) <0.001 215 (18.3) 26 (27.1) 63 (20.9) 0.09 

SPT response in ISAAC Phase Two 
(positive) 

169 (24.2) Ø 151 (23.2) 0.66 176 (16.0) 81 (86.2) 63 (39.9) <0.001 242 (20.7) 44 (58.7) 34 (33.33) <0.0001 

Occupational exposure:             

no risk 276 (39.5) 92 (41.6) 256 (39.3) 0.82 439 (40.0) 40 (33.3) 145 (41.1) 0.31 471 (40.2) 31 (32.3) 122 (40.4) 0.30 

low risk 160 (22.9) 45 (20.4) 178 (27.3) 0.05 268 (24.4) 34 (28.3) 81 (23.0) 0.49 294 (25.1) 28 (29.2) 61 (20.2) 0.11 

high risk 262 (37.5) 84 (38.0) 217 (33.3) 0.21 390 (35.6) 46 (38.3) 127 (36.0) 0.83 407 (34.7) 37 (38.5) 119 (39.4) 0.27 

* frequencies displayed for 1 random imputed data set; # age was dichotomized in two groups of comparable range (19-21 years, 22-24 years); † high: mother or father had qualified for university entrance or university 
diploma; low: else; ‡ ever: ≥1 pack-year; never: <1 pack-year until SOLAR I; p – chi-square test p-values comparing included and excluded participants per analysis subset; § Fisher’s exact test p-value 
AR – allergic rhinitis, ETS – environmental tobacco smoke, ISAAC – International Study on Asthma and Allergies in Childhood, SOLAR – Study on Occupational Allergy Risks, SPT – skin prick test.  



The fraction of females differed between the persons included in and excluded from the 
asthma analyses; it was lower in the participants excluded due to previous disease than in 
the other two groups. This is not surprising, as boys are more likely to develop asthma before 
puberty than girls and were thus more likely to be excluded from the analyses due to disease 
at baseline. Similar to allergic rhinitis, the proportion of positive SPT responses in ISAAC 
Phase II and parental atopic diseases was highest in the participants excluded from the 
asthma analyses with symptoms or doctor’s diagnosis at baseline and lowest in the subjects 
included in the analyses. As explained above, both of these differences should not bias the 
results of the presented analyses.  

Moreover, Figure E1 gives an overview of overlap between presence of the three 
outcomes across the three analysis subsets for those participants without missing outcome 
values (n=169).  

 
Figure E1:  Overlap of outcome presence between the three analysis 

subsets in participants with at least one outcome present 
and no missing outcome information (n=169) 

Occupational history and exposure 
Among the 1570 participants who had indicated at least one job deemed relevant for 
exposure assessment, 40 % had never held a job with asthma-relevant exposure, while 36 % 
had worked at least in one job considered to be of high risk. Among the persons with high 
risk jobs, 63 % were exposed to HMW agents, 80 % to LMW agents, 18 % to mixed 
environments and 5 % to potential irritant peaks. 

Unadjusted effect estimates and 95% confidence intervals 
Unadjusted odds ratios for the prevalence of work-related sensitization (without consideration 
of rye flour) and the incidence of allergic rhinitis and asthma are presented in Table E2 
(n=698).  



Table E2: Crude odds ratios and 95% confidence intervals for prevalence of work-related 
sensitization, incidence of allergic rhinitis and incidence of asthma, based on the 
respective final analysis subsets 

Analysis subset → sensitization allergic rhinitis asthma 
 N=698 N=1097 N=1172 
Potential risk factor ↓ OR (95 % CI) OR (95 % CI) OR (95 % CI) 
Age at SOLAR II( ≤21 years) # 0.8 (0.6; 1.1) 1.2 (0.8; 1.7) 1,1 (0,6; 2,1) 
Sex (female) 0.6 (0.4; 0.8) 1.2 (0.8; 1.7) 1,3 (0,7; 2,6) 
Study location (Munich) 1.5 (1.1; 2.0) 1.0 (0.7; 1.4) 1,2 (0,7; 2,3) 
Nationality (German) 0.5 (0.2; 1.3) 2.4 (0.6; 9.9) 1,3 (0,2; 9,9) 
Socioeconomic status (high) † 1.0 (0.7; 1.4) 1.4 (0.9; 2.0) 0,8 (0,4; 1,5) 
Exposure to environmental 
tobacco smoke in ISAAC 
Phase Two: 

      

current 0.9 (0.6; 1.4) 0.6 (0.4; 1.0) 1,0 (0,5; 2,1) 
former 0.9 (0.5; 1.5) 1.0 (0.5; 2.0) 1,4 (0,5; 3,7) 

Exposure to environmental 
tobacco smoke in SOLAR I 
(yes) 

0.7 (0.5; 1.0) 0.8 (0.5; 1.1) 2,5 (1,2; 5,6) 

Smoking status as indicated in 
SOLAR I (ever) ‡ 

0.8 (0.5; 1.2) 1.1 (0.8; 1.7) 2,0 (1,1; 3,8) 

Having been breastfed 1.0 (0.6; 1.6) 0.7 (0.4; 1.1) 0,5 (0,3; 1,2) 
Kindergarten attendance 1.0 (0.1; 9.9) 0.6 (0.1; 2.8) 0,2 (0,0; 1,0) 
Presence of siblings 1.0 (0.6; 1.5) 0.7 (0.5; 1.1) 0,8 (0,4; 1,7) 
Parental history of:       

allergic rhinitis 1.8 (1.3; 2.5) 1.7 (1.2; 2.5) 1,2 (0,6; 2,3) 
asthma 1.4 (0.8; 2.4) 2.0 (1.2; 3.5) 4,1 (2,0; 8,5) 
atopic dermatitis 1.2 (0.8; 1.8) 1.3 (0.8; 2.1) 1,9 (0,9; 3,9) 

Skin prick test response in ISAAC 
Phase Two (positive) 

10.3 (6.9; 15.2) 6.7 (4.5; 10.0) 4,1 (2,2; 7,7) 

Occupational exposure:       
low risk 1.2 (0.8; 1.8) 0.7 (0.4; 1.1) 0,7 (0,3; 1,5) 
high risk 0.9 (0.6; 1.3) 1.1 (0.7; 1.6) 0,9 (0,5; 1,8) 

# age was dichotomized in two groups of comparable range (19-21 years, 22-24 years); † high: mother or father 
had qualified for university entrance or university diploma; low: else; ‡ ever: ≥1 pack-year; never: <1 pack-year 
until SOLAR I. 

Prediction of work-related sensitization including rye flour data 
For purposes of a sensitivity analysis, the analyses as described in the main text were 
repeated for the subset of participants who had a skin prick test (SPT) for rye flour. The 
results of these analyses are presented in Table E3 (n=277). Since the sample size for this 
model was less than one half of that in the model presented in Table 2 in the main article, it 
is not very surprising that fewer variables were included during the model selection 
procedure. In addition to this difference, it can be noted that the reference categories for SES 
and occupational high risk exposure changed in the reduced model. Moreover, except for the 
SPT response in ISAAC Phase Two, the single probabilities for the smaller model are slightly 



higher, while the overall probabilities are a bit smaller than in the main model. In both 
models, study location and SPT response at baseline are the only statistically significant 
predictors of prevalence of work-related sensitization in SOLAR II.  

Table E3: Probabilities, unadjusted and adjusted odds ratios (OR) with 95% confidence 
intervals (CI) for prevalence of work-related sensitization in SOLAR II for the 
subset of participants who were also tested for rye flour (n=277). These are 
presented for presence of single risk factors and for combinations of all non-
occupational risk factors (part G) with never having been occupationally exposed, 
having had occupational low risk exposure (L) and having had occupational high 
risk exposure (H) 

  probability unadjusted OR adjusted OR** 
  (%) (95 % CI) OR (95 % CI) OR (95 % CI) 
Intercept (β0) 11.4      
G: general risk factors       

Sex (male vs. female) * 12.1 (5.5; 24.6) 1.2 (0.7; 2.0) 1.1 (0.6; 1.9) 
Socioeconomic status (high vs. low) * 13.3 (7.0; 23.9) 1.2 (0.7; 2.1) 1.2 (0.7; 2.1) 
Study location (Munich vs. Dresden) 23.2 (12.9; 38.1) 1.6 (1.0; 2.7) 2.4 (1.2; 4.4) 
Nationality (other vs. German) 25.6 (7.5; 59.3) 3.2 (1.0; 10.9) 2.7 (0.7; 10.1) 
Skin prick test response in ISAAC 

Phase Two (positive vs. negative) 
45.8 (28.2; 64.5) 4.8 (2.6; 8.9) 6.6 (3.3; 13.0) 

Occupational exposure       
L: Occupational low risk exposure 

(ever vs. never) * 
13.6 (6.5; 26.3) 1.3 (0.7; 2.3) 1.2 (0.6; 2.5) 

H: Occupational high risk exposure 
(ever vs. never) * 

12.4 (6.5; 22.5) 0.8 (0.5; 1.4) 1.1 (0.6; 2.2) 

Full model, including      
Never had occupational exposure (G) 87.2 (61.0; 96.7)     Ø 6.8 (1.6; 29.6) 
Occupational low risk exposure ever 

(G+L) 
89.3 (64.1; 97.5)     Ø 8.3 (1.8; 38.8) 

Occupational high risk exposure ever 
(G+H) 

88.2 (61.2; 97.3)     Ø 7.5 (1.6; 35.6) 

exp(β0)=0.128. * forced in; ** based on full model (G+L+H); G – general (non-occupational) risk factors, L – 
occupational low risk exposure, H – occupational high risk exposure. 

Comparison of results obtained from the multiple imputations and complete case 
analysis 
For purposes of a sensitivity analysis, the models described above were also fitted for the 
complete case data, i.e., data sets including all participants who did not have missing values 
in any of the potential risk factors or outcome variables (n=508 for work-related sensitization, 
n=808 for allergic rhinitis, n=856 for asthma). The models that were fitted on the unimputed 
data set are described in Tables E4-E6. Overall, the complete case models did not differ 
substantially from the models obtained from the imputed data sets.  



Work-related sensitization 

Magnitude and direction of the effect estimates for prevalence of work-related sensitization 
were more or less comparable between the complete case and the multiply imputed analysis. 
Probabilities and OR for the full model were somewhat larger in the non-imputed model.  

Allergic rhinitis 

For allergic rhinitis, magnitude and direction of the effect estimates were very similar 
between the two versions of the model, both for single variables and for the full models.   

Asthma 

For the prediction of asthma incidence, the reference category for sex differed between the 
complete case and the imputed final models, while this was not the case for the other factors 
included in the models. Again, magnitude of effect estimates did not differ considerably 
between the two model versions, but probabilities were generally lower for the imputed 
model, while some OR were higher and some lower. Full model probabilities and OR were a 
bit higher for the imputed model than for the model based on complete cases. 



Table E4: Probabilities, unadjusted and adjusted odds ratios (OR) with 95% confidence 
intervals (CI) for prevalence of work-related sensitization until SOLAR II based 
on complete case analysis (n=508). These are presented for presence of single 
risk factors and for combinations of all non-occupational risk factors (part G) with 
never having been occupationally exposed, having had occupational low risk 
exposure (L) and having had occupational high risk exposure (H) 

  probability unadjusted OR adjusted OR** 
  (%) (95 % CI) OR (95 % CI) OR (95 % CI) 
Intercept (β0) 5.8      
G: general risk factors       

Sex (male vs. female) * 10.1 (5.4; 18.2) 2.0 (1.4; 3.0) 1.8 (1.1; 2.9) 
Socioeconomic status (low vs. high) * 6.6 (3.5; 12.1) 1.0 (0.7; 1.5) 1.1 (0.7; 1.8) 
Study location (Munich vs. Dresden) 11.6 (6.8; 19.1) 1.6 (1.1; 2.3) 2.1 (1.3; 3.5) 
Nationality (other vs. German) 14.4 (3.0; 47.7) 3.3 (0.9; 12.5) 2.7 (0.6; 12.8) 
Environmental tobacco smoke 

exposure in SOLAR I (no vs. yes) 
7.1 (3.8; 13.0) 1.3 (0.9; 2.0) 1.2 (0.8; 2.0) 

Parental history of allergic rhinitis (yes 
vs. no) 

8.0 (4.0; 15.1) 1.9 (1.3; 2.8) 1.4 (0.9; 2.2) 

Skin prick test response in ISAAC 
Phase Two (positive vs. negative) 

43.4 (28.4; 59.8) 11.8 (7.4; 18.9) 12.4 (7.5; 20.4) 

Occupational exposure       
L: Occupational low risk exposure 

(ever vs. never) * 
6.8 (3.4; 13.1) 1.2 (0.8; 1.9) 1.2 (0.6; 2.2) 

H: Occupational high risk exposure 
(ever vs. never) * 

6.6 (3.5; 12.1) 1.0 (0.7; 1.5) 1.1 (0.7; 2.0) 

Full model, including      
Never had occupational exposure (G) 94.0 (74.3; 98.8)     Ø 15.8 (2.9; 85.8) 
Occupational low risk exposure ever 

(G+L) 
94.9 (76.9; 99.0)     Ø 18.5 (3.3; 103.1) 

Occupational high risk exposure ever 
(G+H) 

94.7 (77.0; 99.0)     Ø 18.0 (3.4; 97.0) 

exp(β0)=0.062. * forced in; ** based on full model (G+L+H); G – general (non-occupational) risk factors, L – 
occupational low risk exposure, H – occupational high risk exposure. 
 



Table E5:  Probabilities, unadjusted and adjusted odds ratios (OR) with 95% confidence 
intervals (CI) for incidence of physician-diagnosed allergic rhinitis in SOLAR II 
based on complete case analysis (n=808). These are presented for presence of 
single risk factors and for combinations of all non-occupational risk factors (part 
G) with never having been occupationally exposed, having had occupational low 
risk exposure (L) and having had occupational high risk exposure (H) 

  probability unadjusted OR adjusted OR** 
  (%) (95 % CI) OR (95 % CI) OR (95 % CI) 
Intercept (β0) 2.7      
G: general risk factors       

Sex (female vs. male) * 4.5 (2.0; 10.2) 1.2 (0.8; 1.9) 1.7 (1.0; 2.8) 
Socioeconomic status (high vs. low) * 2.9 (1.2; 6.8) 1.1 (0.7; 1.8) 1.1 (0.7; 1.7) 
Parental history of allergic rhinitis (yes 

vs. no) 
3.5 (1.4; 8.7) 1.8 (1.1; 2.8) 1.3 (0.8; 2.2) 

Parental history of asthma (yes vs. no) 4.7 (1.6; 13.3) 2.1 (1.1; 3.9) 1.8 (0.9; 3.7) 
Environmental tobacco smoke 

exposure in SOLAR I (no vs. yes) 
3.1 (1.2; 7.6) 1.1 (0.7; 1.7) 1.2 (0.7; 1.8) 

Skin prick test response in ISAAC 
Phase Two (positive vs. negative) 

17.5 (8.1; 33.8) 6.9 (4.4; 11) 7.6 (4.7; 12.4) 

Occupational exposure       
L: Occupational low risk exposure 

(never vs. ever) * 
4.2 (2.2; 7.9) 1.4 (0.8; 2.5) 1.6 (0.8; 2.9) 

H: Occupational high risk exposure 
(never vs. ever) * 

2.9 (1.4; 5.9) 1.0 (0.6; 1.5) 1.1 (0.6; 1.8) 

Full model, including      
Never had occupational exposure 

(G+L+H) 
63.8 (42.8; 80.7)     Ø 1.8 (0.7; 4.2) 

Occupational low risk exposure ever 
(G+H) 

52.9 (30.0; 74.6)     Ø 1.1 (0.4; 2.9) 

Occupational high risk exposure ever 
(G+L) 

62.4 (40.0; 80.5)     Ø 1.7 (0.7; 4.1) 

exp(β0)=0.028. * forced in; ** based on full model (G+L+H); G – general (non-occupational) risk factors, L – 
occupational low risk exposure, H – occupational high risk exposure. 



Table E6:  Probabilities, unadjusted and adjusted odds ratios (OR) with 95% confidence 
intervals (CI) for incidence of physician-diagnosed asthma in SOLAR II based on 
complete case analysis (n=856). These are presented for presence of single 
risk factors and for combinations of all non-occupational risk factors (part G) with 
never having been occupationally exposed, having had occupational low risk 
exposure (L) and having had occupational high risk exposure (H) 

  probability unadjusted OR adjusted OR** 
  (%) (95 % CI) OR (95 % CI) OR (95 % CI) 
Intercept (β0) 0.1      
G: general risk factors        

Sex (male vs. female) * 0.1 (0; 0.9) 1.0 (0.5; 2.2) 1.1 (0.5; 2.5) 
Socioeconomic status (low vs. 

high) * 
0.2 (0.0; 1) 1.2 (0.6; 2.6) 1.1 (0.5; 2.6) 

Parental history of asthma (yes 
vs. no) 

0.5 (0.1; 3.7) 5.2 (2.2; 11.9) 3.9 (1.6; 9.8) 

Parental history of atopic 
dermatitis (yes vs. no) 

0.1 (0.0; 1.2) 1.7 (0.7; 4.0) 1.1 (0.4; 2.9) 

Environmental tobacco smoke 
exposure in SOLAR I (yes vs. 
no) 

0.4 (0.1; 2.2) 3.2 (1.2; 8.6) 3.1 (1.1; 8.9) 

Smoking status in SOLAR I (ever 
vs. never) 

0.2 (0.0; 1.3) 2.0 (0.9; 4.3) 1.4 (0.6; 3.3) 

Having been breastfed (no vs. 
yes) 

0.3 (0.0; 2.0) 2.2 (0.9; 5.7) 2.0 (0.7; 5.4) 

Skin prick test response in ISAAC 
Phase Two (positive vs. 
negative) 

0.5 (0.1; 3.1) 4.2 (1.9; 9.0) 3.6 (1.6; 8.4) 

Occupational exposure       
L: Occupational low risk exposure 

(never vs. ever) * 
0.4 (0.1; 1.4) 1.9 (0.7; 5.6) 2.7 (0.9; 8.4) 

H: Occupational high risk 
exposure (never vs. ever) * 

0.3 (0.1; 1.3) 1.7 (0.7; 4.4) 2.1 (0.8; 5.6) 

Full model, including      
Never had occupational exposure 

(G+L+H) 
56.1 (22.1; 85.2)     Ø 1.3 (0.3; 5.8) 

Occupational low risk exposure 
ever (G+H) 

32.3 (7.5; 73.6)     Ø 0.5 (0.1; 2.8) 

Occupational high risk exposure 
ever (G+L) 

37.7 (10.4; 75.9)     Ø 0.6 (0.1; 3.2) 

exp(β0)=0.001. * forced in; ** based on full model (G+L+H); G – general (non-occupational) risk factors, L – 
occupational low risk exposure, H – occupational high risk exposure.  
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