
Appendix 
 
Introduction 
 
Because there is not a consensus regarding the best measures of cigarette smoking history (1), 
candidate alternative variables were identified in the existing literature. We provide the 
estimated effects of alternative smoking variables on cancer incidence for researchers wishing 
to compare these effects in P-1 with other studies. These variables were smoking status (never, 
former, or current at baseline); duration of current or past smoking; intensity (packs per day) on 
average during the time the participant was a regular cigarette smoker; pack-years (average 
packs per day multiplied by years duration); a composite categorical variable created by cross-
classifying participants according to their duration (classified as <35 years or ≥35 years), and 
intensity (none, 0-1, or >1 pack per day); a composite categorical variable created by cross-
classifying participants according to their status and duration (never, current smoker and <35 
years, current and ≥35 years, former smoker and <15 years, former smoker with duration 15-35 
years, and former smoker with duration ≥35 years); and a composite categorical variable 
created by cross-classifying participants according to their status (never, current, or former 
smoker) and intensity (none, 0-1, or >1 pack per day). 

Studies comparing cancer patients who smoke cigarettes at the time of diagnosis to 
former or never smokers have demonstrated increased difficulty with surgical wound healing 
and worse treatment morbidity; reduced radiation and chemotherapy efficacy; reduced time to 
recurrence, progression, and second primary cancers; and increased mortality among current 
smokers (2-9).  Other studies have indicated interactions between alcohol consumption and 
smoking status for breast cancer risk (10).  Therefore, we tested the interaction of smoking 
variables with tamoxifen assignment and the interaction of smoking status for all disease sites, 
and the interaction of smoking status with alcohol consumption in predicting the incidence of 
breast cancer.  
 
 
Methods 
 
Using multivariable Cox proportional hazards regression, we estimated the effects of each of the 
candidate smoking status and history variables on each of the four cancer sites of interest 
(breast, lung, colon, and endometrium). Each model includes one of the smoking variables, and 
all other explanatory variables as described in Methods (main text).  Each of the models 
included interactions between the smoking variable and tamoxifen assignment. That is, we 
tested whether cigarette smoking status or history at the time of random assignment modified 
the effect of tamoxifen treatment on the risk of cancer.  The outcome variable was the time from 
random assignment to the given cancer, censored at the date of last follow-up or date of death 
without evidence of the given cancer.  Because there is particular interest in any impact of 
current smoking on the efficacy of tamoxifen in breast cancer prevention, and this analysis does 
not have sufficient power to rule out differential effects of tamoxifen on breast cancer risk in 
current smokers versus former or never-smokers, estimated hazard ratios (HRs) and confidence 
intervals (CIs) are provided for the breast cancer analysis.  In an additional Cox proportional 



hazards regression, we tested the interaction between alcohol consumption and smoking status 
on breast cancer incidence. 
 
Results 
 
Table A1 provides the p-values and hazard ratios with 95% confidence intervals, for each of the 
alternative measures of cigarette smoking. The main effect of smoking status on the risk of 
breast cancer was non-significant (P=0.074; HR =1.24 CI 0.99-1.54 for former versus never 
smokers, HR=1.32, CI 0.98-1.78 for current versus never smokers).  Interactions between 
treatment assignment and smoking variables were non-significant for all smoking variables and 
all four cancer sites. In particular, the interaction of treatment assignment with smoking status 
on the risk of breast cancer was non-significant (P=.56). The HR of breast cancer for current 
versus never smokers was numerically largest for women assigned to tamoxifen. (See the 
second and third results columns of Table A2.)  The HR of breast cancer for tamoxifen versus 
placebo is 0.7, .5, and .6 for current, former, and never smokers, respectively. (See last column 
of Table A2.)  The interaction between alcohol consumption and smoking status was also non-
significant (data not shown).  
 
Discussion 
 
Among participants assigned to tamoxifen, the HR was 1.5 (95% CI .9-2.4) for current versus 
never smokers, and the HR was 1.1 (95% CI .8-1.6) for former versus never smokers. The 
reduction in adherence to tamoxifen that was observed among current smokers in P-1 would 
partially explain the increased risk of breast cancer associated with smoking among women 
assigned to tamoxifen (29). Reduced adherence would also diminish the statistical power for 
detecting an interaction between tamoxifen assignment and smoking, since the tamoxifen group 
included participants who did not adhere to the drug. Reduced adherence may similarly explain 
part of the numerically reduced effect of tamoxifen versus placebo among current smokers 
(HR=.7, 95% CI .4-1.3); this is not conclusive because in the present analysis, the interaction 
between treatment assignment and smoking was not significant. 
 



Table A1. Multivariable analysis results (p-values, hazard ratios and 95% confidence intervals) 
for alternative smoking history variables 
 Breast Lung Colon Endometrial 

SMOKING STATUS p=0.074 p<.001 p=0.089 p=0.152 

  Former smoker 1.24 (0.99,1.54) 3.27 (1.59,6.71) 1.71 (0.8,3.65) 0.70 (0.41,1.18) 

  Current smoker 1.32 (0.98,1.78) 16.09 (8.19,31.65) 2.71 (1.08,6.78) 0.47 (0.19,1.18) 

SMOKING DURATION 
(years) p=0.007 p<.001 p<.001 p=0.25 

  < 15  0.9 (0.64,1.27) 0.86 (0.19,3.84) 1.09 (0.31,3.81) 0.78 (0.38,1.6) 

  ≥  15 to < 35   1.34 (1.06,1.69) 3.89 (1.88,8.06) 1.08 (0.41,2.82) 0.51 (0.27,0.99) 

  ≥ 35   1.58 (1.11,2.26) 18.45 (9.35,36.41) 5.11 (2.3,11.37) 0.8 (0.32,2.03) 

SMOKING INTENSITY p=0.064 p<.001 p=0.13 p=0.18 

  0-1 pack/day 1.22 (0.97,1.52) 4.36 (2.16,8.78) 1.76 (0.81,3.83) 0.66 (0.38,1.14) 

  > 1 packs/day 1.35 (1.02,1.78) 11.11 (5.58,22.13) 2.35 (0.98,5.65) 0.58 (0.26,1.28) 

PACK-YEARS p=0.12 p<.001 p=0.017 p=0.18 

  Per unit pack-year 1 (1,1.01) 1.03 (1.03,1.04) 1.02 (1.00,1.03) .99 (.97,1.01) 

INTENSITY  AND 
DURATION  p=0.033 p<.001 p<.001 p=0.437 

 0-1 ppd#, < 35 years 1.11 (0.87,1.42) 2.05 (0.88,4.79) 0.71 (0.23,2.18) 0.65 (0.36,1.17) 

 > 1 ppd, < 35 years 1.37 (1.02,1.85) 5.09 (2.22,11.66) 1.84 (0.66,5.16) 0.50 (0.2,1.26) 

 0-1 ppd, ≥ 35 years 1.78 (1.19,2.67) 13.15 (6.04,28.63) 5.86 (2.44,14.11) 0.73 (0.23,2.35) 

 > 1 ppd, ≥ 35 years 1.22 (0.66,2.25) 30.1 (14.11,64.14) 3.83 (1.09,13.41) 0.95 (0.23,3.93) 

STATUS AND 
INTENSITY p=0.088 p<.001 p=0.24 p=0.42 

Former, 0-1 pack/day 1.13 (0.88,1.47) 1.69 (0.66,4.34) 1.44 (0.58,3.59) 0.73 (0.4,1.33) 

Former, >1 pack/day 1.43 (1.06,1.93) 6.24 (2.86,13.61) 2.17 (0.83,5.69) 0.62 (0.27,1.46) 

Current, 0-1 pack/day 1.42 (1.02,1.97) 11.68 (5.57,24.51) 2.57 (0.92,7.16) 0.49 (0.18,1.37) 

Current, >1 pack/day 1.06 (0.59,1.9) 32.9 (14.92,72.47) 3.16 (0.71,14.2) 0.39 (0.05,2.86) 

STATUS AND 
DURATION p=0.018 p<.001 p=0.11 p=0.38 

Former, < 15 years  0.92 (0.65,1.29) 0.47 (0.06,3.63) 1.17 (0.33,4.12) 0.81 (0.39,1.65) 

Former, 15-35 years  1.33 (1.02,1.73) 3.19 (1.4,7.29) 1.53 (0.58,4.01) 0.68 (0.34,1.35) 

Former, >= 35 years      1.93 (1.23,3.02) 9.38 (3.87,22.74) 3.46 (1.11,10.73) 0.36 (0.05,2.64) 

Current, < 35 years*  1.33 (0.94,1.88) 7.24 (2.98,17.61) 
2.66 (1.06,6.66) 0.47 (0.19,1.19) 

Current, >= 35 years*   1.29 (0.78,2.13) 25.4 (12.49,51.54) 
All HRs reflect comparisons with never smokers, except that the HR for pack-years is with respect to 
a one unit increase 
# ppd = pack/day 
* Two categories merged for colon and endometrial cancer analyses, due to small sample sizes
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Table A2.  Hazard ratios (with 95% confidence intervals in parentheses)  
 

 Contrasting current and former smokers with never smokers  Tamoxifen vs 
placebo  All Placebo Tamoxifen 

Current 1.2 (1,1.5) 1.2 (0.8,1.7) 1.5 (0.9,2.4) 0.7 (0.4,1.3) 

Former 1.3 (1,1.8) 1.3 (1,1.7) 1.1 (0.8,1.6) 0.5 (0.4,0.7) 
 

Never -- -- -- 0.6 (0.4,0.8) 
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