
 

 

Online Supplemental Material  

Sensitivity analyses for unmeasured confounding from smoking  

 

We conducted a probabilistic sensitivity analysis with Monte Carlo simulations using a Stata module episensi 

developed by Orsini et al. (2008) which is based on Steenland and Greenland (2004) and Axelson and 

Steenland (1988). This sensitivity analysis estimates IHD mortality odds ratios (OR) between the highest and 

lowest quartiles of exposures to rubber dust adjusting for unmeasured confounder of smoking status.  

 

We ran two models:  

Model One assumes that the prevalences of smoking in the exposed and unexposed groups are similar. We 

specified a prior uniform probability distribution for smoking prevalence amongst the unexposed that ranges 

between 0.4 and 0.7. This is based on available cigarette smoking prevalence data amongst men in Great 

Britain from the period around 1967 (baseline cohort data): 65% in 1948, 51% in 1974, 45% in 1978, 38% in 

1982.1 For the association between smoking and exposure to rubber dust (confounder-exposure OR), we 

specify a log-normal probability distribution with mean=0, 95%CI 0.29-3.5 (calculated at the extremes of the 

prevalences, 0.4 and 0.7), and S.D.=0.64 (standard error from the 95% CI). The distributions of these priors are 

displayed in Supplemental Figure 1. 

 

Model Two assumes two independent distributions to represent the prevalences of smoking in the exposed 

and unexposed group. We specify two prior uniform probability distributions for smoking prevalence with the 

same range of values, between 0.4 and 0.7, but in contrast to Model 1 correlations between smoking 

prevalence and occupational exposure to rubber dust were modelled between 0.3 and 0.9.  

 

For both models, smoking IHD mortality relative risk (RR) was specified as a prior lognormal probability 

distribution with 95%CI between ln(1.55) and ln(2.44) with mean=0.66 (i.e. RR=exp(0.66)=1.94), S.D.=0.12, 

min=0.20, and max=1.13. This is based on smoking-related cardiovascular mortality in the English Longitudinal 

Study on Ageing (ELSA), a nationally-representative study of persons aged 50 and older in 2002, where the 

observed hazard ratio for current smokers vs. never smokers was 1.94 (95%CI 1.55-2.41).2 The distributions of 

confounder-disease RR using these parameters is displayed in Supplemental Figures 1 and 3. 

 

Monte Carlo simulations were set to run for 20,000 iterations.  

 

Results from both models (Supplemental Table 1) show a median smoking-corrected OR of 1.20 (compared to 

1.19 originally). The 2.5th percentile ORs vary, are 0.99 in Model 1, and ranged 1.02 (assuming correlations = 

0.3) to 1.12 (assuming correlations = 0.9) for Model 2. The 97.5th percentile OR in Model One was 1.54 and in 

Model Two OR ranged from 1.41 (correlations = 0.3) to 1.29 (correlations = 0.9).  

 

Supplemental Figures 2 and 4 display the distributions of simulated smoking-corrected ORs and show that in 

all models only a small proportion of simulations have OR<1. These results imply that confounding from 

unmeasured smoking status in this study was unlikely, but cannot be completely excluded.  
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Supplemental Table 1. Results from probabilistic sensitivity analyses for unmeasured confounding from smoking status 

  

Model One 

A uniform probability distribution for the 

unexposed with a probability distribution for the 

confounder-exposure odds ratio 

 Smoking-Corrected Odds Ratios 

 

2.5th  

percentile 

50th 

percentile 

97.5th 

percentile 

 1.02 1.20 1.43 

 

Model Two 

Two independent prior uniform distributions 

for smoking prevalence of the unexposed and 

exposed 

Correlations 

2.5th  

percentile 

50th 

percentile 

97.5th 

percentile 

0.3 1.05 1.20 1.37 

0.4 1.05 1.20 1.36 

0.5 1.06 1.20 1.35 

0.6 1.07 1.20 1.33 

0.7 1.09 1.20 1.32 

0.8 1.10 1.20 1.30 

0.9 1.13 1.20 1.27 

 

 

Supplemental Figure 1. Histograms of the priors for Model One 
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Supplemental Figure 2. Histogram of the adjusted relative risk for Model One 

 
 

 

Supplemental Figure 3. Histograms of the priors for Model Two 

 
 

 

 

 

 

 

Supplementary material Occup Environ Med

 doi: 10.1136/oemed-2019-106269–8.:10 2020;Occup Environ Med, et al. Hidajat M



 

 

Supplemental Figure 4. Histogram of the adjusted relative risk for Model Two (correlations=0.6) 
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• d1-d10: Results from sensitivity analyses using simulated employment histories based on a similar UK cohort which this study is a part of (Sorahan et al. 

1989) with the following parameters:  47% of cohort employed for >10 years after 1967 and 12% were employed for >18 years.   
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