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Supplementary Table 1. Correlation between mean county-level residential radon concentrations 

(LBL) and 1980 zip code-level ecological covariates and adjusted
*
 HRs (95% CIs) for lung 

cancer mortality per 100 Bq/m
3
 radon at enrollment (1982) adjusting for each ecological 

covariates individually or in combination, follow-up 1982-1988, CPS-II cohort, US (n=811,373).   

*
 Age, race, gender, state stratified and adjusted for education, marital status, body mass index, 

body mass index squared, cigarette smoking status, cigarettes per day, cigarettes per day squared, 

duration of smoking, duration of smoking squared, age started smoking, passive smoking, 

vegetable/fruit/fiber consumption, fat consumption, industrial exposures, occupation dirtiness 

index.  
†
 Ecological variables included here were: % population with post-secondary education, % 

unemployment, % poverty, and % mover (outside county). 
‡ 

Ecological variables included here were: median household income, % air conditioning, % non-

white, % population with post-secondary education, % poverty, and % unemployment.

Ecological covariate Correlation coefficient Fully-adjusted  

HR (2) (95% CI)
*
 

Fully-adjusted HR, individual 

level covariates only 
- 1.15 (1.01-1.31) 

+ Median household income -0.06 1.14 (1.01-1.30) 

+ % Air conditioning -0.11 1.15 (1.01-1.31) 

+ % Non-white -0.27 1.15 (1.01-1.31) 

+ % Non-white (incl. hisp) -0.29 1.15 (1.01-1.31) 

+ % Black -0.23 1.15 (1.01-1.32) 

+ % Non-hispanic black -0.23 1.15 (1.01-1.32) 

+ % Hispanic -0.15 1.15 (1.01-1.31) 

+ % Population with post-

secondary education 
-0.11 1.15 (1.01-1.31) 

+ % Adults with post-secondary 

education 
-0.10 1.15 (1.01-1.31) 

+ % Unemployment -0.02 1.17 (1.03-1.33) 

+ % Poverty -0.07 1.15 (1.01-1.31) 

+ % Urban -0.15 1.15 (1.01-1.31) 

+ % Mover -0.07 1.16 (1.02-1.33) 

+ % Mover (outside county) -0.07 1.17 (1.03-1.33) 

+ % Well 0.12 1.14 (1.01-1.30) 

+ adjusting for all ecological 

covariates independently 

associated with lung cancer 

mortality
†
 

- 1.18 (1.04-1.35) 

+ adjusting for six ecological 

covariates selected a priori
‡
 

- 1.16 (1.01-1.32) 
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Supplementary Table 2.  Three measures of additive interaction
*
 (95% CIs) between mean 

county-level residential radon concentration (LBL), cigarette smoking, and other inhalable 

environmental agents for lung cancer mortality, follow-up 1982-1988
†
, CPS-II cohort, US.  

 

 RERI (95% CI) AP (95% CI) S (95% CI) 

Overall    

  Cigarette Smoking 1.26 (-0.24, 3.03) 0.12 (-0.03, 0.24) 1.15 (0.97, 1.36) 

  SO4
 

0.15 (-0.46, 0.66) 0.13 (-0.49, 0.45) - 

  Industrial Exposures -0.06 (-0.34, 0.24) -0.05 (-0.35, 0.14) 0.78 (0.25, 2.47) 

Northeast Region    

  Cigarette Smoking 2.41 (-0.42, 6.34) 0.23 (-0.06, 0.41) 1.33 (0.96, 1.86) 

  SO4 -0.68 (-4.22, 0.68) -0.53 (-3.50, 0.45) 0.30 (0.02, 4.09) 

  Industrial Exposures -0.26 (-0.87, 0.43) -0.23 (-1.19, 0.14) 0.33 (0.01, 17.03) 

Never Smokers    

  SO4 1.64 (-0.11, 5.70) 0.74 (-0.36, 1.42) - 

  Industrial Exposures -0.41 (-1.52, 1.17) -0.38 (-3.28, 0.13) - 

  Passive Smoking in Home -0.30 (-1.27, 1.93) -0.42 (-8.56, 2.12) - 
*
 Relative excess risk due to interaction (RERI), attributable proportion (AP), synergy index (S) 

†
 Exposures categorized as: mean county-level residential radon concentrations: <100 Bq/m

3
, 

≥100 Bq/m
3
; cigarette smoking: never, ever; sulfate air pollution concentration: <6.4 µg/m

3
, ≥6.4 

µg/m
3
, industrial exposures: yes, no; passive smoking in home: none, any. Results were repeated 

with mean county-level residential radon concentrations dichotomized as: <150 Bq/m
3
, ≥150 

Bq/m
3
 with similar results found.  Cox regression models were fitted with the baseline hazard 

stratified by age, race, gender, and state, and adjusted for education, marital status, body mass 

index, body mass index squared, cigarette smoking status, cigarettes per day, cigarettes per day 

squared, duration of smoking, duration of smoking squared, age started smoking, passive 

smoking, vegetable/fruit/fiber consumption, fat consumption, industrial exposures, occupation 

dirtiness index where appropriate.
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Supplementary Table 3.  Adjusted HRs (95% CIs) for lung cancer mortality in relation to mean county-level residential radon 

concentrations (Cohen) (Bq/m
3
) at enrollment (1982), follow-up 1982-1988, CPS-II cohort, US (n = 610,577). 

 

Radon concentration 

(Bq/m
3
) 

No. lung 

cancer 

deaths 

Person-years Death 

rate
* 

Minimally-adjusted 

HR  

(95% CI)
†
 

Fully-adjusted  

HR (1) 

(95% CI)
‡ 

Fully-adjusted  

HR (2) 

(95% CI)
§
 

Categorical       

  <25  360 470,403.25 77.79 1.00 1.00 1.00 

  25-<50  1,074 1,515,618.14 71.57 0.91 (0.81-1.02) 0.94 (0.84-1.06) 0.99 (0.86-1.14) 

  50-<75 
 

617 884,695.21 68.98 0.88 (0.77-1.00) 0.98 (0.86-1.11) 1.04 (0.89-1.23) 

  75-<100 
 

276 383,341.29 70.31 0.89 (0.76-1.04) 1.02 (0.87-1.19) 1.13 (0.93-1.38) 

  100-<150 
 

173 248,351.27 69.40 0.88 (0.74-1.06) 1.01 (0.84-1.21) 1.22 (0.99-1.52) 

  150-<200 
 

55 66,199.23 81.59 1.04 (0.78-1.38) 1.25 (0.94-1.66) 1.43 (1.04-1.96) 

  ≥200 6 7,844.24 71.35 0.89 (0.40-2.00) 1.16 (0.52-2.61) 1.22 (0.53-2.78) 

  p for trend
‖
    0.56 0.08 0.002 

EPA Guideline Value      

  <148  2,498 3,498,031.58 71.45 1.00 1.00 1.00 

  ≥148
 

63 78,421.04 75.67 1.10 (0.86-1.41) 1.25 (0.97-1.60) 1.27 (0.97-1.66) 

Continuous
**

       

  per 100 Bq/m
3
 2,561 3,576,452.62 71.61 0.95 (0.84-1.07) 1.09 (0.97-1.23) 1.22 (1.05-1.42) 

*
  per 100 000 person-years, age-standardized to the age distribution of the entire cohort. 

†
  Age, race, gender stratified. 

‡
  Age, race, gender stratified and adjusted for education, marital status, body mass index, body mass index squared, cigarette smoking 

status, cigarettes per day, cigarettes per day squared, duration of smoking, duration of smoking squared, age started smoking, passive 

smoking, vegetable/fruit/fiber consumption, fat consumption, industrial exposures, occupation dirtiness index.  
§
  As (1) above, but also including stratification by state. 

‖ 
tests for linear trend used Wald chi-square tests, with categorical medians modeled as ordinal variables. 

**
 HRs varied by region (p value for interaction = 0.03).  HRs per 100 Bq/m

3
 for the Northeast, South, Midwest, and West of 1.37 

(95% CI 1.13-1.67), 0.96 (95% CI 0.72-1.29), 1.07 (95% CI 0.87-1.31), and 0.80 (95% CI 0.54-1.20) were observed respectively.
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Supplementary Figure 1. Adjusted HRs (95% CIs) for lung cancer mortality in relation to 

continuous (solid line, 95% CIs dashed lines) and categorical (reference category < 25 Bq/m
3
) 

indicators of mean county-level residential radon concentrations (LBL) at enrollment (1982), 

follow-up 1982-1988, Northeast region, CPS-II cohort, US. 
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