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abstract

PURPOSE It is unknown whether alcohol intake is associated with the risk of lethal (metastatic or fatal) prostate
cancer. We examine (1) whether alcohol intake among men at risk of prostate cancer is associated with di-
agnosis of lethal prostate cancer and (2) whether intake among men with nonmetastatic prostate cancer is
associated with metastasis or death.

METHODS This prospective cohort study uses the Health Professionals Follow-Up Study (1986 to 2012). Our
analysis of alcohol intake among men at risk of prostate cancer included 47,568 cancer-free men. Our analysis
of alcohol intake among men with prostate cancer was restricted to 5,182 men diagnosed with nonmetastatic
prostate cancer during follow-up. We examine the association of total alcohol, red and white wine, beer, and
liquor with lethal prostate cancer and death. Multivariate Cox proportional hazards regression estimated hazard
ratios (HRs) and 95% CIs.

RESULTS Alcohol drinkers had a lower risk of lethal prostate cancer (any v none: HR, 0.84 [95% CI, 0.71 to
0.99]) without a dose-response relationship. Total alcohol intake among patients with prostate cancer was not
associated with progression to lethal prostate cancer (any v none: HR, 0.99 [95% CI, 0.57 to 1.72]), whereas
moderate red wine intake was associated with a lower risk (any v none: HR, 0.50 [95% CI, 0.29 to 0.86]; P trend
= .05). Compared with none, 15 to 30 g/d of total alcohol after prostate cancer diagnosis was associated with
a lower risk of death (HR, 0.71 [95% CI, 0.50 to 1.00]), as was red wine (any v none: HR, 0.74 [95% CI, 0.57 to
0.97]; P trend = .007).

CONCLUSION Cancer-free men who consumed alcohol had a slightly lower risk of lethal prostate cancer
compared with abstainers. Among men with prostate cancer, red wine was associated with a lower risk of
progression to lethal disease. These observed associations merit additional study but provide assurance that
moderate alcohol consumption is safe for patients with prostate cancer.

J Clin Oncol 37:1499-1511. © 2019 by American Society of Clinical Oncology

INTRODUCTION

More than three million men in the United States are
living with diagnosed prostate cancer.1,2 Epidemiologic
studies consistently demonstrate a lower risk of death
among moderate alcohol drinkers compared with ab-
stainers, likely because of cardiovascular benefits.3,4

However, alcohol intake is associated with an in-
creased risk of several cancers.5 It remains unknown
whether moderate alcohol intake (total and by type) is
associated with prostate cancer, and no study has ex-
amined intake after diagnosis.

Studies of alcohol and prostate cancer report mixed
results.6-18 Prospective studies6,7,17,18 have observed
inverse associations between alcohol and the risk of
advanced or fatal prostate cancer, but these studies
have been limited by small numbers of events. We
reported previously that, on the basis of follow-up
through 1998, daily alcohol drinkers had a 24%

lower risk of lethal prostate cancer (distant metastases
or prostate cancer death) compared with abstainers,
without statistical significance.7

In this article, we updated these findings with 14 more
years of follow-up and 611 lethal prostate cancer events.
We prospectively examined alcohol intake in relation to
the risk of lethal prostate cancer. First, we investigated
alcohol intake and the risk of developing lethal prostate
cancer among men at risk of prostate cancer. Second,
among the subset of participants diagnosed with non-
metastatic prostate cancer during follow-up, we in-
vestigated postdiagnostic alcohol intake and the risk of
progression to lethal prostate cancer and death.

METHODS

Study Population

The Health Professionals Follow-Up Study is a pro-
spective cohort study of 51,529 male health
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professionals 40 to 75 years of age in the United States.
Biennial questionnaires beginning in 1986 ask men to
report on their medical history, lifestyle, diet (including
alcohol every 4 years), and medications. Average follow-up
rates exceed 90%.

The analysis of alcohol intake amongmen at risk of prostate
cancer excluded participants who did not complete the
baseline food frequency questionnaire (FFQ), those with
cancer before baseline (with the exception of non-
melanoma skin cancer), and those who reported clinician-
diagnosed alcohol dependency at baseline (n = 325),
leaving 47,568 participants for analysis.

The analysis of alcohol intake among men with non-
metastatic prostate cancer was further restricted to par-
ticipants diagnosed between 1986 and 2012 (n = 5,182).

Exposure

Participants completed validated semiquantitative FFQs
every 4 years, described in detail elsewhere.19 Alcoholic
beverages included red and white wine separately (4
ounces, increasing to 5 ounces in 2006), beer (one glass,
can, or bottle), and liquor (one drink or shot). We multiplied
the amount of alcohol in grams per specified portion size by
servings/day, determined the midpoint of the frequency
category, and summed across all beverages to estimate
total alcohol intake (grams/day [g/d]). The amount of al-
cohol for the specified portion size was based on United
States Department of Agriculture nutrient composition ta-
bles. In a subset of questionnaires, the men were also
asked to report the number of days per week that they
consumed alcohol. In a validation study, the de-attenuated
correlation coefficients between diet records and FFQs
were 0.83 for red wine, 0.78 for white wine, 0.88 for beer,
and 0.85 for liquor.19,20 The correlation between alcohol
measured by the FFQ and high-density lipoprotein cho-
lesterol, a biomarker sensitive, but not specific, to alcohol
intake, was 0.40.21

Outcomes

Our primary end point for all analyses, chosen a priori on
the basis of clinical significance, was lethal prostate cancer
(cancer that metastasized to bone or distant organs or that
was identified as a cause of death). Overall mortality was an
additional end point in our analysis of alcohol intake among
men with nonmetastatic prostate cancer, because most
patients with prostate cancer die as a result of other causes.

The men reported incident prostate cancer diagnoses on
biennial questionnaires; this information was confirmed by
manual medical record review. We extracted TNM stage
(85% complete), biopsy Gleason grade (80% complete),
and initial treatment (82% complete) frommedical records.
Starting in 2000, participants reported metastases, and
other clinical information, on prostate cancer follow-up
questionnaires. Deaths were identified through the postal
system, by next of kin, and by the National Death Index.

Study physicians reviewed medical records and death
certificate information to determine the cause of death,
including those deaths resulting from prostate cancer.
Follow-up for overall and prostate cancer mortality was
virtually complete through 2012.22

Statistical Analysis

We used multivariate Cox proportional hazards regression
to estimate hazard ratios (HR) and 95% CIs. Age (months)
was the time scale and we stratified by age and
calendar year.

Analysis of alcohol intake among men at risk of prostate
cancer. Person-time accrued from 1986 baseline until
prostate cancer diagnosis, death, or end of follow-up
(January 2012). For men who developed lethal prostate
cancer over follow-up, their event date was their date of
prostate cancer diagnosis. To focus on associations be-
tween alcohol intake among cancer-free men and lethal
prostate cancer, those men diagnosed with nonmetastatic
prostate cancer were censored at diagnosis.

We first categorized intake for all alcohol exposures into any
or none. On the basis of the distribution of intake, and to
distinguishmen drinkingmore than the recommended limit
of two servings per day (approximately 30 g/d), we further
categorized total alcohol intake as zero, more than zero to
fewer than 10, 10 to fewer than 15, 15 to fewer than 30, and
30 or more grams/day. We categorized the wine, beer,
and liquor as zero, more than zero to fewer than one, more
than one to fewer than three, more than three to fewer
than seven, and seven or more servings per week. To
evaluate a dose-response relationships, we created a semi-
continuous variable using the median of each category of
intake, and used the Wald test P value to assess the sig-
nificance of the trend. We categorized drinking frequency
as 0, 1 to 2, 3 to 4, 5 to 6, or 7 days per week. Cumulative
average alcohol intake (across all reports from baseline
until most recent questionnaire) was updated every 4 years.
For missing values, we carried forward the previous value
one cycle; if a second consecutive value was missing,
individuals did not contribute person-time for the sub-
sequent 4-year time periods.

We adjusted multivariate models for factors associated with
lethal prostate cancer and alcohol intake, on the basis of
prior literature. This included total energy intake (kilocal-
ories/day, continuous), smoking (never, quit more than
10 years ago, quit 10 years ago or less, current and fewer
than 40 pack-years, current and 40 pack-years or more),
body mass index (kg/m2; less than 25, 25 to less than 30,
30 or higher), vigorous physical activity (hours per week;
less than 3, 3 or more), choline (milligrams/day, quintiles),
vegetable fat (grams/day, quintiles), coffee (servings/day,
quintiles), lycopene (servings/day, quintiles), whole milk
(servings/day, quintiles), and diabetes (yes or no). We also
adjusted for prostate-specific antigen (PSA) screening
beginning in 1994 (report of screening on the previous
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cycle [yes or no] and report of PSA screening on 50% or
more of previous cycles [yes or no]). Beer, wine, and liquor
were mutually adjusted for each other, as were red and
white wine. To avoid misclassifying diagnostic PSA tests as
screening tests, we did not include screening reports from
the questionnaire on which a prostate cancer diagnosis was
reported. All covariates were updated over follow-up. We
also ran models adjusting for other possible confounders,
but including those covariates did not meaningfully change
the associations.

We conducted several sensitivity analyses. First, because
PSA screening may confound the association (ie, health-
conscious men may screen more frequently and drink
alcohol moderately; screening reduces risk of lethal
prostate cancer), we restricted our analyses to men who
reported PSA screening on both 1994 and 1996 question-
naires (starting follow-up in 1996; PSA screening was first
assessed in 1994). Second, we restricted our analyses to
never-smokers because of potential confounding by smok-
ing. Third, because men may significantly decrease alcohol
intake for unidentifiable reasons that may be associated with
prostate cancer risk (eg, health consciousness, comorbid-
ities, and so forth), we excluded those men who reported at
baseline that they had decreased their alcohol intake in the
past 10 years. Fourth, we assessed alcohol intake on the
basis of the most recent exposure only, to analyze the impact
of current intake (rather than cumulative average). Fifth, to
further explore recent alcohol intake, we continued updating
cumulative alcohol exposure after prostate cancer diagnosis
instead of censoring at diagnosis, with outcome defined as
date of lethal prostate cancer diagnosis (metastasis or
prostate cancer death, whichever came first). Sixth, to ex-
amine reverse causation (whereby men with a greater like-
lihood of lethal prostate cancer decrease their intake as
a result of their disease), we applied alcohol exposures from
2 to 4, 4 to 6, and 6 to 8 years before the current exposure
period to the current period (lagged analyses). Last, wemade
no alcohol (rather than zero servings/d of the specific bev-
erage) the referent group for beer, wine, and liquor.

We also analyzed alcohol in relation to overall mortality as
a secondary outcome. Here, alcohol intake was updated
until death or end of follow-up. However, if a participant was
diagnosed with prostate cancer, we censored him at
diagnosis.

To evaluate interaction between the amount and frequency
of alcohol intake, we stratified total alcohol analyses on
drinking frequency (2 or fewer v more than 2 days per
week) among drinkers, testing for interaction with a likeli-
hood ratio test.

Analysis of alcohol intake among men with nonmetastatic
prostate cancer. Cox models were stratified on years since
diagnosis, age, and calendar year. Person-time was ac-
crued from first postdiagnostic alcohol report until out-
come. Exposures were identical to our analysis of alcohol

intake among men at risk of prostate cancer, but we used
only reports after diagnosis.

Using the same approach as discussed earlier, our mul-
tivariate models were adjusted for energy intake, smoking,
body mass index, vigorous physical activity, diabetes,
coffee intake, and other alcohol subtypes (where appli-
cable) measured at the time of diagnosis. We also adjusted
for clinical variables: primary treatment (radical prosta-
tectomy, radiation, hormones, other, missing), TNM stage
at diagnosis (T1, T2, T3+, missing), Gleason grade (less
than 7, 7, higher than 7, missing), PSA at diagnosis (less
than 4 ng/dL, 4 to less than 10 ng/dL, 10 to less than
20 ng/dL, 20 ng/dL or greater, missing), and PSA screening
(screening on cycle before diagnosis [yes or no]; intensity of
prediagnosis screening [50% or more of previous cycles
(yes or no)]). Models for overall mortality also adjusted for
parental history of myocardial infarction before age 60 years
(yes or no), comorbidities updated over follow-up (yes or no
[yes if myocardial infarction, angina, coronary artery bypass
or angioplasty, stroke, emphysema or chronic obstructive
pulmonary disease, or Parkinson’s disease]), high blood
pressure (yes or no), and high cholesterol (yes or no).

We conducted several sensitivity analyses. To evaluate
residual confounding from missing TNM stage (n = 451),
we excluded men missing that stage. To further examine
confounding by PSA screening, we separately restricted our
analyses to men who reported one or more and two or more
PSA screens before diagnosis. To further address potential
confounding by smoking, we restricted our analyses to
never-smokers. To examine the possibility of reverse
causation, we defined alcohol exposure on the basis of the
first postdiagnostic report only (no updating). We also
applied alcohol exposure from 2 to 4 years before the
current period (lagged analysis) Last, we examined whether
change in alcohol intake from the last prediagnostic
questionnaire to the first postdiagnostic questionnaire was
associated with our outcomes. All statistical analyses were
performed using SAS (Version 9.3, SAS Institute, Cary, NC)
and two-sided P values , .05 were considered statistically
significant.

RESULTS

Analysis of Alcohol Intake Among Men at Risk of

Prostate Cancer

Weobserved 869 lethal prostate cancer events among 47,568
participants observed for a median of 25.3 years (interquartile
range, 24.8-25.8 years). At the 1986 baseline, men who
drank more alcohol were more likely to be white, smokers,
active, and nondiabetic, and to consume more calories,
less vegetable fat, and more coffee (Table 1). Individual al-
cohol beverages were associated with similar variables.

Among cancer-free men, alcohol intake was associated with
a lower risk of lethal prostate cancer (any v none: HR, 0.84
[95% CI, 0.71 to 0.99]), with no dose-response relationship
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(P trend = .37). There were no statistically significant asso-
ciations with lethal prostate cancer (Table 2).

In sensitivity analyses, associations were virtually un-
changed when restricting to nonsmokers (n = 44,179),
updating alcohol exposure after initial diagnosis (n =
47,568), censoring at date of lethal prostate cancer (rather
than at diagnosis), or updating intake every 4 years (rather
than cumulative average; n = 47,568). After restricting our
analyses to men screened in 1994 and 1996 (n = 13,426),
the association became stronger (HR, 0.74 [95% CI, 0.47
to 1.15]). After excluding men who reported decreased
intake at baseline (n = 29,057), the association was at-
tenuated (HR, 1.04 [95%CI, 0.79 to 1.38]; Appendix Table
A1, online only). Lagged analyses did not meaningfully
change the results (Appendix Table A2, online only).

Changing the referent group for individual alcohol bever-
ages to nondrinkers (rather than zero servings/d of the
specific beverage) did not meaningfully change the results.
There was no association between drinking frequency and
risk of lethal prostate cancer, and no interaction between
drinking frequency and total alcohol intake (results not
shown). Total alcohol, wine (total, red, and white) and beer
were associated with lower overall mortality (Appendix
Table A3, online only).

Analysis of Alcohol Intake Among Men With

Nonmetastatic Prostate Cancer

At diagnosis, men who drank more alcohol were more likely
to be white, smokers, and nondiabetic. They consumed

less vegetable fat and more coffee, engaged in more vig-
orous activity, and were more likely to be diagnosed with T1
disease and a Gleason score of less than 7 (Table 3).
Specific alcoholic beverages were associated with similar
variables overall.

Among the 5,182 men diagnosed with nonmetastatic
prostate cancer, alcohol intake after diagnosis was not
associated with progression to lethal prostate cancer (any v
none: HR, 0.99 [95% CI, 0.57 to 1.72]). However, red wine
intake after diagnosis was inversely associated (HR, 0.50
[95% CI, 0.29 to 0.86]; P trend across five categories of
intake = .05). Total alcohol intake was borderline inversely
associated with lower overall mortality (any v none: HR,
0.82 [95% CI, 0.64 to 1.04]; P trend = .20), with the lowest
risk in the 15 to 30 g/d category (HR, 0.71 [95% CI, 0.50 to
1.00]). Red wine intake after prostate cancer diagnosis was
also associated with lower overall mortality (any v none: HR,
0.74 [95% CI, 0.57 to 0.97]; P trend = .007). Other alcohol
beverages were not associated with either outcome
(Table 4).

Overall, associations did not change meaningfully in sen-
sitivity analyses, although we observed wide CIs because of
diminished statistical power for many analyses. Associa-
tions between red wine and lethal prostate cancer and
overall mortality were attenuated when only the first post-
diagnostic report of alcohol was used (Appendix Tables A4
and A5, online only). Point estimates were largely un-
changed when lagging exposures 2 to 4 years, although the
CIs were wide (Appendix Table A6, online only). Change in

TABLE 1. Age-Standardized Baseline Characteristics of Cancer-Free Men in the Health Professionals Follow-Up Study, by Alcohol Intake
(Analysis of Alcohol Intake Among Men at Risk for Prostate Cancer, 1986 to 2012; N = 47,568)

Characteristic

Alcohol Intake at Baseline (g/d)

None > 0 to < 10 10 to < 15 15 to < 30 ‡ 30

n 11,128 18,504 6,056 6,263 6,518

Age, years 54 54 55 55 55

White, % 89 91 92 92 93

BMI, kg/m2 25.7 25.5 25.4 25.3 25.6

Vigorous physical activity, MET-h/wk 8.9 10.7 11.3 11.6 9.4

Family history of prostate cancer, % 12 12 12 12 12

Current smoker, % 7 8 10 10 22

Diabetes, % 5 3 2 2 2

PSA screening reported on 1994 questionnaire, % 31 37 36 36 33

Energy, kcal/d 1,921 1,933 1,956 2,073 2,214

Vegetable fat, g/d 31.4 30.5 30.2 29.9 26.4

Coffee, servings/d 1.4 1.8 2.1 2.3 2.6

Whole milk, servings/d 0.2 0.2 0.2 0.1 0.2

Choline, mg/d 398 400 404 400 399

Lycopene, mg/d 723 759 736 749 677

NOTE. Data are presented as means unless indicated otherwise.
Abbreviations: BMI, body mass index; PSA, prostate-specific antigen.
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TABLE 3. Age-Standardized Characteristics of Men in the Health Professionals Follow-Up Study DiagnosedWith Nonmetastatic Prostate Cancer
During Follow-Up, by Alcohol Intake at Diagnosis (Analysis of Alcohol Intake Among Men With Nonmetastatic Prostate Cancer; N = 5,182)

Characteristic at Diagnosis

Alcohol Intake at Diagnosis (g/d)

None > 0 to < 10 g 10 to < 15 g 15 to < 30 g ‡ 30 g

n* 1,225 1,770 691 923 573

Age at diagnosis, years 70 70 70 70 70

White, % 90 91 93 95 97

BMI, kg/m2 26.0 26.1 25.6 25.7 26.0

Vigorous physical activity, MET-h/wk 7.5 8.4 9.8 9.3 7.6

Family history of prostate cancer, % 24 21 18 20 22

Current smoker, % 3 3 3 3 7

History of diabetes, % 12 10 5 8 6

Total energy intake, kcal/d 1,880 1,926 1,954 2,105 2,252

Vegetable fat, g/d 37.8 37.2 137.5 38.5 37.9

Coffee, servings/d 1.3 1.5 1.5 1.6 1.8

Whole milk, servings/d 0.08 0.07 0.07 0.04 0.04

Choline, mg/d 375 382 375 380 356

Lycopene, mg/d 665 753 719 771 720

Year of diagnosis 1,999 1,999 2,000 2,000 2,000

No. of PSA screenings before diagnosis 2.3 2.4 2.4 2.9 2.6

TNM stage, %

T1 48 53 56 59 59

T2 35 32 31 30 30

T3 3 3 4 3 2

T4/N1 1 1 1 1 1

Missing 13 11 8 7 8

Gleason grade, %

, 7 43 46 46 46 49

7 30 30 33 33 29

. 7 11 10 9 12 9

Missing 16 14 12 9 13

PSA level, %

, 4 11 12 10 12 9

4 to , 10 47 51 53 56 52

10 to , 20 15 16 17 14 17

$ 20 8 6 8 6 8

Missing 19 15 12 12 14

Primary treatment, %

RP 40 43 44 45 42

Radiation 30 32 34 34 34

Hormones 5 4 4 4 4

Other or active surveillance 9 10 10 8 11

Missing 16 11 8 9 9

NOTE. Data are presented as means unless indicated otherwise.
Abbreviations: BMI, body mass index; PSA, prostate-specific antigen; RP, radical prostatectomy.
*Includes all participants with an alcohol report on the first postdiagnosis questionnaire (n = 5,097). This totals to , 5,182, the number of

participants included in the primary analysis of alcohol intake among men with nonmetastatic prostate cancer (Table 4), because the main
analysis includes participants who provided postdiagnosis alcohol information on later questionnaires.
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TABLE 4. Postdiagnosis Alcohol Intake and Progression to Lethal Prostate Cancer and Overall Mortality Among Men Diagnosed Initially With Nonmetastatic
Prostate Cancer in Health Professionals Follow-Up Study (N = 5,182)

Alcohol Intake Median (IQR)

Lethal Prostate Cancer

Age Adjusted Fully Adjusted*

No. of Patients HR 95% CI HR 95% CI

Lethal prostate cancer

Total alcohol, g/d

None 0 (0-0) 124 1.00 (ref) 1.00 (ref)

. 0 to , 10 3.6 (2.0-6.5) 146 0.87 0.53 to 1.42 1.17 0.63 to 2.19

. 10 to , 15 12.7 (11.4-14.0) 50 0.79 0.42 to 1.47 1.02 0.45 to 2.29

15 to , 30 18.5 (16.5-22.0) 65 0.73 0.41 to 1.31 0.63 0.31 to 1.31

$ 30 41.0 (36.1-51.0) 39 0.71 0.35 to 1.44 1.32 0.53 to 3.25

P trend .29 .87

None 124 1.00 (ref) 1.00 (ref)

Any 300 0.80 0.52 to 1.23 0.99 0.57 to 1.72

Total wine, servings/wk

None 0 (0-0) 200 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 57 2.08 1.13 to 3.84 3.17 1.35 to 7.44

1 to , 3 0.7 (0.7-1.4) 79 1.06 0.62 to 1.80 1.41 0.72 to 2.79

3 to , 7 4.2 (3.5-6.3) 57 0.64 0.37 to 1.11 0.53 0.26 to 1.07

$ 7 8.4 (7.7-17.5) 31 0.86 0.43 to 1.70 0.84 0.36 to 1.99

P trend .12 .03

None 200 1.00 (ref) 1.00 (ref)

Any 224 0.99 0.68 to 1.46 1.09 0.65 to 1.85

Beer, servings/wk

None 0 (0-0) 249 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 56 0.60 0.34 to 1.06 0.65 0.31 to 1.37

1 to , 3 0.7 (0.7-1.4) 57 1.05 0.60 to 1.85 1.27 0.61 to 2.63

3 to , 7 2.8 (2.8-5.6) 47 1.50 0.83 to 2.73 1.87 0.85 to 4.09

$ 7 7.7 (7-17.5) 15 1.44 0.46 to 4.47 2.64 0.58 to 12.06

P trend .16 .05

None 249 1.00 (ref) 1.00 (ref)

Any 175 0.97 0.66 to 1.41 1.00 0.58 to 1.70

Liquor, servings/wk

None 0 (0-0) 234 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 50 0.82 0.46 to 1.44 0.98 0.48 to 2.01

1 to , 3 0.7 (0.7-0.7) 33 0.92 0.44 to 1.91 1.09 0.41 to 2.86

3 to , 7 2.8 (2.8-5.6) 50 0.72 0.41 to 1.29 0.88 0.42 to 1.86

$ 7 7 (7-17.5) 57 1.01 0.55 to 1.83 1.39 0.64 to 3.00

P trend .88 .88

None 234 1.00 (ref) 1.00 (ref)

Any 190 0.84 0.58 to 1.22 0.93 0.56 to 1.55

Red wine, servings/wk

None 0 (0-0) 252 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 69 0.84 0.51 to 1.39 0.79 0.41 to 1.51

(continued on following page)
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TABLE 4. Postdiagnosis Alcohol Intake and Progression to Lethal Prostate Cancer and Overall Mortality Among Men Diagnosed Initially With Nonmetastatic
Prostate Cancer in Health Professionals Follow-Up Study (N = 5,182) (continued)

Alcohol Intake Median (IQR)

Lethal Prostate Cancer

Age Adjusted Fully Adjusted*

No. of Patients HR 95% CI HR 95% CI

1 to , 3 0.7 (0.7-0.7) 27 0.65 0.31 to 1.39 0.46 0.17 to 1.25

3 to , 7 2.8 (2.8-2.8) 56 0.66 0.39 to 1.13 0.49 0.25 to 0.97

$ 7 7 (7-17.5) 20 0.60 0.26 to 1.39 0.51 0.18 to 1.40

P trend .12 .05

None 252 1.00 (ref) 1.00 (ref)

Any 172 0.72 0.49 to 1.05 0.50 0.29 to 0.86

White wine, servings/wk

None 0 (0-0) 243 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 102 1.31 0.79 to 2.18 1.76 0.92 to 3.34

1 to , 3 0.7 (0.7-0.7) 35 0.96 0.51 to 1.84 1.00 0.44 to 2.29

3 to , 7 2.8 (2.8-2.8) 35 0.65 0.35 to 1.20 0.53 0.24 to 1.15

$ 7 7 (7-17.5) 9 0.66 0.22 to 1.96 0.69 0.17 to 2.77

P trend .14 .12

None 243 1.00 (ref) 1.00 (ref)

Any 181 0.95 0.65 to 1.39 1.25 0.73 to 2.15

Overall mortality

Total alcohol, g/d

None 0 (0-0) 520 1.00 (ref) 1.00 (ref)

. 0 to , 10 3.6 (2.0-6.5) 521 0.78 0.61 to 1.00 0.84 0.64 to 1.10

. 10 to , 15 12.7 (11.4-14.0) 177 0.63 0.45 to 0.88 0.77 0.54 to 1.10

15 to , 30 18.5 (16.5-22.0) 219 0.63 0.46 to 0.86 0.71 0.50 to 1.00

$ 30 41.0 (36.1-51.0) 157 0.74 0.52 to 1.04 0.76 0.52 to 1.12

P trend .03 .20

None 520 1.00 (ref) 1.00 (ref)

Any 1,074 0.71 0.58 to 0.88 0.82 0.64 to 1.04

Total wine, servings/wk

None 0 (0-0) 864 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 135 0.83 0.58 to 1.19 0.89 0.60 to 1.34 to

1 to , 3 0.7 (0.7-1.4) 302 0.89 0.69 to 1.16 1.00 0.75 to 1.34

3 to , 7 4.2 (3.5-6.3) 179 0.52 0.38 to 0.71 0.57 0.40 to 0.81

$ 7 8.4 (7.7-17.5) 114 0.79 0.54 to 1.15 0.84 0.55 to 1.29

P trend .01 .08

None 864 1.00 (ref) 1.00 (ref)

Any 730 0.75 0.61 to 0.91 0.84 0.66 to 1.08

Beer, servings/wk

None 0 (0-0) 1,030 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 190 0.70 0.52 to 0.94 0.78 0.56 to 1.09

1 to , 3 0.7 (0.7-1.4) 197 0.91 0.67 to 1.22 0.99 0.71 to 1.39

3 to , 7 2.8 (2.8-5.6) 132 0.89 0.63 to 1.25 1.04 0.70 to 1.54

(continued on following page)
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TABLE 4. Postdiagnosis Alcohol Intake and Progression to Lethal Prostate Cancer and Overall Mortality Among Men Diagnosed Initially With Nonmetastatic
Prostate Cancer in Health Professionals Follow-Up Study (N = 5,182) (continued)

Alcohol Intake Median (IQR)

Lethal Prostate Cancer

Age Adjusted Fully Adjusted*

No. of Patients HR 95% CI HR 95% CI

$ 7 7.7 (7-17.5) 45 1.15 0.67 to 1.97 1.19 0.65 to 2.17

P trend .92 .45

None 1,030 1.00 (ref) 1.00 (ref)

Any 564 0.84 0.69 to 1.03 0.96 0.75 to 1.22

Liquor, servings/wk

None 0 (0-0) 921 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 178 0.81 0.59 to 1.10 0.99 0.69 to 1.40

1 to , 3 0.7 (0.7-0.7) 98 0.95 0.63 to 1.44 1.08 0.67 to 1.72

3 to , 7 2.8 (2.8-5.6) 180 0.80 0.60 to 1.08 1.01 0.72 to 1.42

$ 7 7 (7-17.5) 217 0.99 0.74 to 1.32 1.09 0.79 to 1.52

P trend .79 .67

None 921 1.00 (ref) 1.00 (ref)

Any 673 0.88 0.73 to 1.06 1.08 0.85 to 1.36

Red wine, servings/wk

None 0 (0-0) 965 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 263 0.99 0.76 to 1.28 1.06 0.78 to 1.42

1 to , 3 0.7 (0.7-0.7) 123 0.66 0.46 to 0.94 0.67 0.45 to 0.99

3 to , 7 2.8 (2.8-2.8) 168 0.60 0.44 to 0.81 0.64 0.45 to 0.90

$ 7 7 (7-17.5) 75 0.58 0.35 to 0.95 0.58 0.33 to 1.01

P trend .0007 .007

None 965 1.00 (ref) 1.00 (ref)

Any 629 0.75 0.62 to 0.91 0.74 0.57 to 0.97

White wine, servings/wk

None 0 (0-0) 989 1.00 (ref) 1.00 (ref)

. 0 to , 1 0.5 (0.5-0.5) 304 1.03 0.79 to 1.34 1.26 0.94 to 1.70

1 to , 3 0.7 (0.7-0.7) 148 0.94 0.68 to 1.30 1.12 0.78 to 1.62

3 to , 7 2.8 (2.8-2.8) 119 0.69 0.49 to 0.97 0.76 0.51 to 1.12

$ 7 7 (7-17.5) 34 0.87 0.47 to 1.60 0.96 0.49 to 1.91

P trend .10 .60

None 989 1.00 (ref) 1.00 (ref)

Any 605 0.90 0.73 to 1.10 1.24 0.94 to 1.63

Abbreviations: HR, hazard ratio; IQR, interquartile range.
*Adjusted for energy intake (kilocalories/day); smoking status (never, past [quit . 10 years ago], past [quit # 10 years ago], current [, 40 pack-years],

current [$ 40 pack-years]; body mass index (kg/m2: , 25, 25 to , 30, $ 30); vigorous physical activity (, 3 h/wk, $ 3 h/wk); coffee intake (servings/day,
quintiles); diabetes (yes or no); primary treatment (radical prostatectomy, radiation, hormones, other, missing); stage at diagnosis (T1, T2, T3+, missing);
Gleason grade at diagnosis (, 7, 7,. 7, missing); prostate-specific antigen at diagnosis (ng/dL;, 4, 4 to,10, 10 to, 20,$ 20, missing); prostate-specific
antigen screening (screening on the cycle before prostate cancer diagnosis was reported [yes or no] and intensity of screening [$ 50% of previous cycles, yes
or no]); diabetes (yes or no). Beer, wine, and liquor mutually adjusted for each other. Red wine and white wine were also mutually adjusted. Models for all-
cause mortality also adjusted for parental history of myocardial infarction before 60 years of age (yes or no); comorbidities (yes or no; yes if myocardial
infarction, angina, coronary artery bypass or angioplasty, stroke, emphysema or chronic obstructive pulmonary disease, or Parkinson’s disease); high blood
pressure (yes or no); and high cholesterol (yes or no).
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alcohol intake from before to after diagnosis was not as-
sociated with risk of either outcome (Appendix Table A7,
online only). Among drinkers, the frequency of alcohol
intake was not associated with either outcome, and there
were no interactions between amount and frequency (re-
sults not shown).

DISCUSSION

In this prospective cohort study with 26 years of follow-up
among 47,568 men in the United States, alcohol intake was
associated with a lower risk of lethal prostate cancer, but
there was no dose-response relationship. No specific alcohol
subtype seemed to be driving this association. Among the
5,182 men diagnosed with nonmetastatic prostate cancer,
red wine after diagnosis was associated with a lower risk of
lethal prostate cancer and overall mortality, with a dose-
response relationship for both outcomes.

Our data support the possibility that alcohol intake, particularly
red wine, may inhibit prostate cancer progression. There are
several plausible biologic mechanisms to explain these in-
verse associations. Alcohol may increase sex hormone–
binding globulin levels23 and lower testosterone,24-27 which
may reduce hormonal promotion of prostate tumor growth
later in disease progression. Alcohol intake may also be
associated with lower insulin-like growth factor–1,28,29 a well-
established risk factor for advanced prostate cancer. Ran-
domized controlled trials indicate that wine improves insulin
metabolism and increases antioxidant status,30 pathways
thought to play an important role in prostate cancer pro-
gression. Red wine may also lower inflammation, because it
has been associated with decreased circulating soluble in-
flammatory mediators levels, including plasma fibrinogen and
interleukin-1a, decreased C-reactive protein levels, and de-
creased monocyte and endothelial adhesion molecules.31,32

In addition, studies examining the potential effects of wine
polyphenols on prostate cancer cells have reported inhibition
of tumor growth, migration, and invasiveness.33-47

Our data also support the possibility that moderate alcohol
intake is associated with a lower risk of overall mortality
among patients with prostate cancer. These findings align
with epidemiologic data that consistently indicate that
moderate alcohol is associated with a lower risk of

cardiovascular disease, ischemic stroke, diabetes, and
overall mortality.4 However, we observed no benefit of beer
or liquor on overall mortality among men with prostate
cancer. This is in contrast to studies focused on cardio-
vascular disease, which have demonstrated a benefit from
alcohol itself, regardless of source.48

Our results should be interpreted conservatively. First, the
lack of a dose-response relationship for total alcohol casts
doubt on a causal interpretation of our findings. Second,
our red wine findings could partly be a result of un-
measured confounding; health-conscious characteristics
of red wine drinkers may reduce the risk of prostate cancer
death. However, the results in all analyses were qualitatively
unchanged when adjusting for known and potential clini-
cal, demographic, and lifestyle risk factors and screening
behavior, and the results were essentially unchanged when
restricting to never-smokers. Third, reverse causation
cannot be ruled out, particularly in the analysis of men with
nonmetastatic prostate cancer. Here, our results were at-
tenuated when we used the first postdiagnostic question-
naire (completed 6.3 years before death as a result of
prostate cancer, on average) and when lagging our alcohol
exposures, although we had limited power.

The strengths of our study include multiple, validated, and
prospective exposure and covariates, detailed clinical data,
complete and long follow-up, a large number of events, and
clinically relevant end points. Our study also has limitations.
It is possible that unmeasured confounding affected the
observed associations. Alcohol intake was self-reported.
However, validation studies have shown that exposure
measurement error is small, and measurement error is
expected to be nondifferential because of our prospective
assessments. Last, our homogenous study population
limits generalizability to other racial and ethnic populations
but reduces confounding by sociodemographic factors.

We conclude that moderate alcohol intake is not associated
with a higher risk of being diagnosed with lethal prostate
cancer. Our results indicate that moderate alcohol intake
among men with prostate cancer is not associated with
a higher risk of progression to lethal disease or overall
mortality. The potential benefit of red wine on prostate
cancer progression merits additional research.
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APPENDIX

TABLE A1. Risk Sensitivity Analyses: Alcohol Intake and Risk of Lethal Prostate Cancer Among Participants in the Health Professionals Follow-Up Study

Alcohol Intake

Screened in 1994, 1996 (n 5 13,426) Never-Smokers (n 5 44,179)

Patients HR 95% CI Patients HR 95% CI

Total alcohol, g/d

None 27 1.00 (ref) 179 1.00 (ref)

. 0 to , 10 68 0.54 0.35 to 0.84 307 0.76 0.64 to 0.92

. 10 to , 15 8 0.44 0.23 to 0.84 95 0.97 0.76 to 1.22

15 to , 30 26 0.59 0.34 to 1.01 122 0.82 0.64 to 1.04

$ 30 17 0.80 0.44 to 1.44 86 0.95 0.74 to 1.23

Any 119 0.74 0.47 to 1.15 610 0.84 0.70 to 1.00

Total wine, servings/wk

None 38 1.00 (ref) 294 1.00 (ref)

. 0 to , 1 43 0.96 0.60 to 1.53 167 0.87 0.71 to 1.06

1 to , 3 45 1.16 0.72 to 1.89 186 1.00 0.82 to 1.21

3 to , 7 13 0.76 0.40 to 1.44 105 1.01 0.79 to 1.27

$ 7 7 0.87 0.37 to 2.00 37 0.94 0.66 to 1.34

Any 108 1.10 0.70 to 1.71 495 1.00 0.84 to 1.19

Beer, servings/wk

None 60 1.00 (ref) 340 1.00 (ref)

. 0 to , 1 41 0.66 0.42 to 1.01 195 0.86 0.71 to 1.04

1 to , 3 20 0.56 0.32 to 0.99 101 0.80 0.63 to 1.02

3 to , 7 14 0.73 0.38 to 1.42 107 1.08 0.85 to 1.37

$ 7 11 1.87 0.93 to 3.76 46 1.05 0.76 to 1.46

Any 86 0.78 0.52 to 1.17 449 0.98 0.82 to 1.16

Liquor, servings/wk

None 58 1.00 (ref) 336 1.00 (ref)

. 0 to , 1 33 0.86 0.55 to 1.36 147 0.81 0.66 to 0.99

1 to , 3 14 0.69 0.38 to 1.24 86 0.82 0.64 to 1.05

3 to , 7 21 0.94 0.54 to 1.65 121 0.87 0.70 to 1.09

$ 7 20 1.00 0.56 to 1.79 99 0.88 0.70 to 1.12

Any 88 0.85 0.56 to 1.29 453 0.90 0.76 to 1.07

Red wine, servings/wk

None 58 1.00 (ref) 403 1.00 (ref)

. 0 to , 1 50 0.91 0.60 to 1.38 212 0.88 0.74 to 1.05

1 to , 3 29 1.06 0.64 to 1.76 114 1.16 0.93 to 1.45

3 to , 7 5 0.71 0.30 to 1.70 48 1.05 0.77 to 1.44

$ 7 4 1.22 0.40 to 3.73 12 0.91 0.50 to 1.65

Any 88 0.99 0.63 to 1.56 386 1.04 0.87 to 1.26

White wine, servings/wk

None 43 1.00 (ref) 323 1.00 (ref)

. 0 to , 1 64 0.99 0.65 to 1.52 244 0.85 0.71 to 1.01

(continued on following page)
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TABLE A1. Risk Sensitivity Analyses: Alcohol Intake and Risk of Lethal Prostate Cancer Among Participants in the Health Professionals Follow-Up Study
(continued)

Alcohol Intake

Screened in 1994, 1996 (n 5 13,426) Never-Smokers (n 5 44,179)

Patients HR 95% CI Patients HR 95% CI

1 to , 3 29 1.03 0.61 to 1.74 131 1.08 0.87 to 1.34

3 to , 7 10 0.97 0.46 to 2.04 82 1.08 0.84 to 1.40

$ 7 0 0.47 0.09 to 2.38 9 0.44 0.22 to 0.86

Any 103 1.10 0.68 to 1.78 466 0.95 0.79 to 1.15

Alcohol Intake

Excluded Men Who Reported Decreased Alcohol
at Baseline* (n 5 29,057)

Alcohol Value From Most Recent Questionnaire Instead of
Cumulative Average (n 5 47,568)

Patients HR 95% CI Patients HR 95% CI

Total alcohol, g/d

None 67 1.00 (ref) 193 1.00 (ref)

. 0 to , 10 162 0.94 0.72 to 1.23 337 0.81 0.67 to 0.97

. 10 to , 15 74 1.23 0.90 to 1.67 103 0.82 0.64 to 1.05

15 to , 30 107 1.03 0.75 to 1.40 130 0.88 0.70 to 1.11

$ 30 91 1.10 0.80 to 1.52 106 0.97 0.75 to 1.26

Any 434 1.04 0.79 to 1.38 676 0.84 0.71 to 0.99

Total wine, servings/wk

None 151 1.00 (ref) 328 1.00 (ref)

. 0 to , 1 96 0.95 0.73 to 1.25 181 0.87 0.72 to 1.05

1 to , 3 132 1.14 0.89 to 1.46 201 0.98 0.82 to 1.18

3 to , 7 86 1.21 0.92 to 1.61 118 1.05 0.84 to 1.31

$ 7 36 1.17 0.80 to 1.71 41 0.96 0.69 to 1.35

Any 350 1.10 0.87 to 1.37 541 0.98 0.83 to 1.15

Beer, servings/wk

None 163 1.00 (ref) 368 1.00 (ref)

. 0 to , 1 138 1.08 0.85 to 1.37 218 0.89 0.75 to 1.07

1 to , 3 76 0.98 0.73 to 1.32 116 0.88 0.70 to 1.09

3 to , 7 81 1.21 0.90 to 1.61 113 1.07 0.85 to 1.34

$ 7 43 1.15 0.81 to 1.65 54 1.08 0.80 to 1.46

Any 338 1.14 0.91 to 1.42 501 0.99 0.84 to 1.16

Liquor, servings/wk

None 147 1.00 (ref) 355 1.00 (ref)

. 0 to , 1 80 0.86 0.64 to 1.14 165 0.87 0.72 to 1.06

1 to , 3 59 0.84 0.61 to 1.15 95 0.86 0.68 to 1.09

3 to , 7 115 1.05 0.80 to 1.36 139 0.95 0.77 to 1.17

$ 7 100 0.89 0.67 to 1.18 115 0.89 0.71 to 1.12

Any 354 0.90 0.72 to 1.13 514 0.96 0.81 to 1.12

Red wine, servings/wk

None 217 1.00 (ref) 446 1.00 (ref)

. 0 to , 1 142 0.98 0.78 to 1.22 233 0.89 0.75 to 1.05

1 to , 3 85 1.31 1.00 to 1.71 121 1.16 0.93 to 1.44

3 to , 7 44 1.29 0.92 to 1.82 54 1.08 0.81 to 1.46

$ 7 13 1.13 0.63 to 2.02 15 1.03 0.61 to 1.76

(continued on following page)
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TABLE A1. Risk Sensitivity Analyses: Alcohol Intake and Risk of Lethal Prostate Cancer Among Participants in the Health Professionals Follow-Up Study
(continued)

Alcohol Intake

Excluded Men Who Reported Decreased Alcohol
at Baseline* (n 5 29,057)

Alcohol Value From Most Recent Questionnaire Instead of
Cumulative Average (n 5 47,568)

Patients HR 95% CI Patients HR 95% CI

Any 284 1.20 0.95 to 1.51 423 1.06 0.89 to 1.26

White wine, servings/wk

None 177 1.00 (ref) 360 1.00 (ref)

. 0 to , 1 157 0.88 0.70 to 1.10 271 0.86 0.73 to 1.01

1 to , 3 87 1.04 0.79 to 1.37 137 1.04 0.85 to 1.29

3 to , 7 71 1.24 0.92 to 1.66 91 1.11 0.87 to 1.41

$ 7 9 0.52 0.26 to 1.02 10 0.45 0.24 to 0.85

Any 324 0.87 0.68 to 1.11 509 0.93 0.77 to 1.11

Alcohol Intake

Alcohol Intake Updated After Prostate Cancer Diagnosis*
(n 5 47,568)

Patients HR 95% CI

Total alcohol, g/d

None 193 1.00 (ref)

. 0 to , 10 337 0.81 0.67 to 0.97

. 10 to , 15 103 0.82 0.64 to 1.05

15 to , 30 130 0.88 0.70 to 1.11

$ 30 106 0.97 0.75 to 1.26

Any 676 0.84 0.71 to 0.99

Total wine, servings/wk

None 328 1.00 (ref)

. 0 to , 1 181 0.87 0.72 to 1.05

1 to , 3 201 0.98 0.82 to 1.18

3 to , 7 118 1.05 0.84 to 1.31

$ 7 41 0.96 0.69 to 1.35

Any 541 0.98 0.83 to 1.15

Beer, servings/wk

None 368 1.00 (ref)

. 0 to , 1 218 0.89 0.75 to 1.07

1 to , 3 116 0.88 0.70 to 1.09

3 to , 7 113 1.07 0.85 to 1.34

$ 7 54 1.08 0.80 to 1.46

Any 501 0.99 0.84 to 1.16

Liquor, servings/wk

None 355 1.00 (ref)

. 0 to , 1 165 0.87 0.72 to 1.06

1 to , 3 95 0.86 0.68 to 1.09

3 to , 7 139 0.95 0.77 to 1.17

$ 7 115 0.89 0.71 to 1.12

(continued on following page)
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TABLE A1. Risk Sensitivity Analyses: Alcohol Intake and Risk of Lethal Prostate Cancer Among Participants in the Health Professionals Follow-Up Study
(continued)

Alcohol Intake

Alcohol Intake Updated After Prostate Cancer Diagnosis*
(n 5 47,568)

Patients HR 95% CI

Any 514 0.96 0.81 to 1.12

Red wine, servings/wk

None 446 1.00 (ref)

. 0 to , 1 233 0.89 0.75 to 1.05

1 to , 3 121 1.16 0.93 to 1.44

3 to , 7 54 1.08 0.81 to 1.46

$ 7 15 1.03 0.61 to 1.76

Any 423 1.06 0.89 to 1.26

White wine, servings/wk

None 360 1.00 (ref)

. 0 to , 1 271 0.86 0.73 to 1.01

1 to , 3 137 1.04 0.85 to 1.29

3 to , 7 91 1.11 0.87 to 1.41

$ 7 10 0.45 0.24 to 0.85

Any 509 0.93 0.77 to 1.11

Abbreviation: HR, hazard ratio.
*Adjusted for energy intake (kilocalories/day); age at diagnosis (years); smoking status (current, past, never); bodymass index (kg/m2:, 25, 25 to, 30,$

30); vigorous physical activity (, 3 or$ 3 h/wk); primary treatment (radical prostatectomy, radiation, hormones, other, missing); stage at diagnosis (T1, T2,
T31, missing); Gleason grade at diagnosis (, 7, 7,. 7, missing); prostate-specific antigen at diagnosis (ng/dL:, 4, 4 to, 10, 10 to, 20,$ 20, missing);
prostate-specific antigen screening (screening on the cycle before prostate cancer diagnosis was reported [yes or no] and intensity of screening [$ 50% of
previous cycles, yes or no]). Beer, wine, and liquor mutually adjusted for each other. Red wine and white wine also mutually adjusted. Models for all-cause
mortality also adjusted for parental history of myocardial infarction before 60 years of age (yes or no); comorbidities (yes or no; yes if myocardial infarction,
angina, coronary artery bypass or angioplasty, stroke, emphysema or chronic obstructive pulmonary disease, or Parkinson’s disease); high blood pressure
(yes or no); and high cholesterol (yes or no).
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TABLE A2. Lagged Analysis of Alcohol Intake AmongMen at Risk of Prostate Cancer: Alcohol Intake and Risk of Lethal Prostate Cancer Among Participants in
the Health Professionals Follow-Up Study

Alcohol Intake

2- to 4-Year Lag (n = 47,199) 4- to 6-Year Lag (n = 46,563) 6- to 8-Year Lag (n = 45,723)

Patients HR* 95% CI Patients HR* 95% CI Patients HR* 95% CI

Total alcohol, g/d

None 183 1.00 (ref) 162 1.00 (ref) 135 1.00 (ref)

. 0 to , 10 306 0.81 0.67 to 0.98 272 0.83 0.68 to 1.02 226 0.84 0.67 to 1.05

. 10 to , 15 103 0.89 0.69 to 1.15 98 1.00 0.77 to 1.30 70 0.88 0.65 to 1.18

15 to , 30 129 0.98 0.77 to 1.24 109 0.97 0.75 to 1.25 96 1.06 0.80 to 1.39

$ 30 95 0.93 0.71 to 1.21 85 0.97 0.73 to 1.29 74 1.04 0.76 to 1.41

Total wine, servings/wk

None 318 1.00 (ref) 285 1.00 (ref) 237 1.00 (ref)

. 0 to , 1 160 0.88 0.72 to 1.07 138 0.91 0.73 to 1.12 110 0.89 0.70 to 1.13

1 to , 3 174 0.90 0.74 to 1.09 147 0.85 0.69 to 1.05 121 0.84 0.67 to 1.05

3 to , 7 124 1.15 0.93 to 1.43 122 1.29 1.03 to 1.61 105 1.36 1.07 to 1.73

$ 7 40 0.98 0.70 to 1.37 34 0.95 0.66 to 1.48 28 0.93 0.62 to 1.39

Beer, servings/wk

None 343 1.00 (ref) 319 1.00 (ref) 275 1.00 (ref)

. 0 to , 1 205 0.98 0.81 to 1.17 165 0.88 0.73 to 1.07 132 0.81 0.65 to 1.00

1 to , 3 102 0.90 0.71 to 1.14 82 0.82 0.63 to 1.05 61 0.70 0.52 to 0.93

3 to , 7 110 1.10 0.88 to 1.39 102 1.08 0.86 to 1.37 84 0.97 0.75 to 1.25

$ 7 56 1.19 0.88 to 1.61 58 1.30 0.96 to 1.75 49 1.21 0.87 to 1.67

Liquor, servings/wk

None 343 1.00 (ref) 316 1.00 (ref) 264 1.00 (ref)

. 0 to , 1 152 0.92 0.76 to 1.12 129 0.89 0.72 to 1.10 101 0.84 0.66 to 1.06

1 to , 3 81 0.87 0.68 to 1.12 72 0.88 0.68 to 1.15 66 0.99 0.75 to 1.30

3 to , 7 131 0.98 0.80 to 1.21 119 0.97 0.78 to 1.20 94 0.91 0.71 to 1.16

$ 7 109 0.93 0.74 to 1.18 90 0.86 0.67 to 1.10 76 0.91 0.69 to 1.19

Red wine, servings/wk

None 435 1.00 (ref) 391 1.00 (ref) 323 1.00 (ref)

. 0 to , 1 215 0.90 0.76 to 1.07 188 0.93 0.78 to 1.12 154 0.95 0.77 to 1.16

1 to , 3 102 1.11 0.88 to 1.39 83 1.07 0.83 to 1.37 74 1.22 0.94 to 1.60

3 to , 7 48 0.97 0.71 to 1.32 52 1.17 0.87 to 1.59 41 1.12 0.80 to 1.57

$ 7 16 1.11 0.66 to 1.86 12 0.90 0.50 to 1.63 9 0.85 0.43 to 1.67

White wine, servings/wk

None 347 1.00 (ref) 309 1.00 (ref) 255 1.00 (ref)

. 0 to , 1 252 0.88 0.74 to 1.04 219 0.91 0.75 to 1.09 180 0.92 0.75 to 1.12

1 to , 3 108 0.91 0.72 to 1.15 94 0.93 0.73 to 1.18 77 0.92 0.71 to 1.21

3 to , 7 95 1.15 0.90 to 1.46 90 1.21 0.94 to 1.55 77 1.25 0.96 to 1.64

$ 7 14 0.62 0.36 to 1.07 14 0.70 0.40 to 1.20 12 0.70 0.39 to 1.26

Abbreviation: HR, hazard ratio.
*Fully adjusted models are adjusted for total energy intake (kilocalories/day, continuous); smoking status (never, past [quit . 10 years ago], past [quit #

10 years ago], current [, 40 pack-years], current [$ 40 pack-years]); bodymass index (kg/m2:, 25 , 25 to, 30,$ 30); vigorous physical activity (, 3 h/wk,
$ 3 h/wk); choline (milligrams/day, quintiles); vegetable fat (grams/day, quintiles); coffee (servings/day, quintiles); lycopene (servings/day, quintiles); whole
milk (servings/day, quintiles); prostate-specific antigen screening beginning in 1994 (report of screening on the previous cycle [yes or no] and report of
prostate-specific antigen screening on $ 50% of previous cycles [yes or no]); and diabetes (yes or no).
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TABLE A3. Alcohol Intake and Risk of Overall Mortality (N = 47,568)

Alcohol Intake No. of Patients Person-Years

Age Adjusted Fully Adjusted*

HR 95% CI HR 95% CI

Total alcohol, g/d

None 1,737 183,391 1.00 (ref) 1.00 (ref)

. 0 to , 10 1,508 464,674 0.83 0.80 to 0.87 0.85 0.82 to 0.89

. 10 to , 15 1,407 130,209 0.79 0.74 to 0.84 0.82 0.78 to 0.87

15 to , 30 1,497 161,910 0.80 0.76 to 0.84 0.81 0.77 to 0.86

$ 30 1,830 102,769 1.02 0.96 to 1.08 0.91 0.85 to 0.96

Any 6,242 859,562 0.84 0.81 to 0.88 0.85 0.81 to 0.88

Total wine, servings/wk

None 1,881 316,642 1.00 (ref) 1.00 (ref)

. 0 to , 1 1,765 247,193 0.80 0.77 to 0.84 0.86 0.83 to 0.90

1 to , 3 1,289 270,936 0.74 0.71 to 0.77 0.81 0.78 to 0.85

3 to , 7 1,207 149,381 0.70 0.66 to 0.74 0.79 0.74 to 0.83

$ 7 1,214 58,801 0.71 0.66 to 0.77 0.80 0.74 to 0.86

Any 5,475 726,311 0.75 0.73 to 0.78 0.85 0.82 to 0.89

Beer, servings/wk

None 1,865 360,658 1.00 (ref) 1.00 (ref)

. 0 to , 1 1,678 282,290 0.84 0.81 to 0.87 0.87 0.84 to 0.91

1 to , 3 1,324 184,919 0.80 0.76 to 0.84 0.85 0.81 to 0.90

3 to , 7 1,065 147,144 0.85 0.81 to 0.90 0.87 0.82 to 0.92

$ 7 1,251 67,942 1.05 0.98 to 1.13 0.89 0.83 to 0.96

Any 5,318 682,295 0.85 0.82 to 0.87 0.91 0.88 to 0.95

Liquor, servings/wk

None 1,494 418,275 1.00 (ref) 1.00 (ref)

. 0 to , 1 1,356 251,147 0.89 0.85 to 0.92 0.92 0.88 to 0.96

1 to , 3 1,492 133,353 0.88 0.84 to 0.93 0.93 0.88 to 0.98

3 to , 7 1,645 140,766 0.92 0.87 to 0.96 0.93 0.89 to 0.98

$ 7 2,384 99,412 1.13 1.08 to 1.19 1.04 0.99 to 1.09

Any 6,877 624,678 0.94 0.91 to 0.97 1.02 0.99 to 1.06

Red wine, servings/wk

None 1,752 454,335 1.00 (ref) 1.00 (ref)

. 0 to , 1 1,529 339,850 0.81 0.78 to 0.84 0.87 0.84 to 0.90

1 to , 3 1,336 154,773 0.74 0.70 to 0.78 0.83 0.78 to 0.87

3 to , 7 1,132 74,705 0.73 0.68 to 0.78 0.80 0.74 to 0.86

$ 7 1,358 19,290 0.80 0.71 to 0.91 0.82 0.73 to 0.94

Any 5,355 588,618 0.78 0.76 to 0.81 0.93 0.89 to 0.97

White wine, servings/wk

None 1,869 352,156 1.00 (ref) 1.00 (ref)

. 0 to , 1 1,539 391,096 0.78 0.75 to 0.81 0.85 0.82 to 0.88

1 to , 3 1,306 175,856 0.72 0.68 to 0.75 0.81 0.77 to 0.85

3 to , 7 1,127 98,156 0.73 0.69 to 0.78 0.82 0.77 to 0.88

$ 7 1,257 25,689 0.79 0.71 to 0.89 0.86 0.76 to 0.96

Any 5,229 690,797 0.76 0.74 to 0.79 0.89 0.85 to 0.93

Abbreviation: HR, hazard ratio.
*Fully adjusted models are adjusted for total energy intake (kilocalories/day, continuous); smoking status (never, past [quit . 10 years ago], past [quit #

10 years ago], current [, 40 pack-years], current [$ 40 pack-years]); body mass index (kg/m2:, 25, 25 to, 30,$ 30); vigorous physical activity (, 3 h/wk,
$ 3 h/wk); choline (milligrams/day, quintiles); vegetable fat (grams/day, quintiles); coffee (servings/day, quintiles); lycopene (servings/day, quintiles); whole
milk (servings/day, quintiles); prostate-specific antigen screening beginning in 1994 (report of screening on the previous cycle [yes or no] and report of
prostate-specific antigen screening on$ 50%of previous cycles [yes or no]); and diabetes (yes or no). Models for all-causemortality also adjusted for parental
history of myocardial infarction before 60 years of age (yes or no); comorbidities (yes or no; yes if myocardial infarction, angina, coronary artery bypass or
angioplasty, stroke, emphysema or chronic obstructive pulmonary disease, or Parkinson’s disease); high blood pressure (yes or no); and high cholesterol (yes
or no).
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TABLE A4. Postdiagnosis Alcohol Intake and Progression to Lethal Prostate Cancer AmongMenDiagnosedWith Nonmetastatic Prostate Cancer in theHealth
Professionals Follow-Up Study (N = 5,182)

Alcohol Intake

Exclude Missing Stage (n = 4,731)
Restricted to Men Who Reported ‡ Two Prediagnosis

PSA Screenings (n = 2,963)

Patients HR* 95% CI Patients HR* 95% CI

Total alcohol, g/d

None 100 1.00 (ref) 38 1.00 (ref)

. 0 to , 10 133 1.18 0.58 to 2.42 42 0.49 0.10 to 2.35

. 10 to , 15 46 0.95 0.39 to 2.31 16 0.30 0.03 to 2.79

15 to , 30 61 0.65 0.29 to 1.43 19 0.39 0.07 to 2.20

$ 30 35 1.06 0.39 to 2.87 13 0.09 0.00 to 1.67

Any 275 0.95 0.51 to 1.79 90 0.35 0.09 to 1.35

Total wine, servings/wk

None 168 1.00 (ref) 55 1.00 (ref)

. 0 to , 1 52 3.41 1.26 to 9.24 14 9.23 1.04 to 82.26

1 to , 3 73 1.29 0.62 to 2.69 25 0.49 0.07 to 3.32

3 to , 7 55 0.53 0.24 to 1.20 21 0.29 0.03 to 2.61

$ 7 27 0.74 0.29 to 1.88 13 0.16 0.01 to 3.69

Any 207 0.99 0.55 to 1.78 73 1.16 0.33 to 4.13

Beer, servings/wk

None 216 1.00 (ref) 79 1.00 (ref)

. 0 to , 1 52 0.77 0.34 to 1.77 12 0.21 0.02 to 2.10

1 to , 3 52 1.29 0.60 to 2.79 19 0.38 0.04 to 3.29

3 to , 7 43 1.58 0.68 to 3.67 13 4.15 0.39 to 44.66

$ 7 12 3.19 0.59 to 17.26 5 5.71 0.09 to 375.42

Any 159 1.04 0.57 to 1.87 49 0.44 0.12 to 1.54

Liquor, servings/wk

None 200 1.00 (ref) 77 1.00 (ref)

. 0 to , 1 46 1.12 0.50 to 2.48 12 0.50 0.09 to 2.83

1 to , 3 30 1.38 0.49 to 3.86 8 1.41 0.15 to 13.42

3 to , 7 47 1.18 0.50 to 2.76 17 0.30 0.03 to 3.18

$ 7 52 1.22 0.55 to 2.69 14 1.05 0.11 to 10.15

Any 175 1.05 0.60 to 1.85 51 0.64 0.18 to 2.25

Red wine, servings/wk

None 218 1.00 (ref) 67 1.00 (ref)

. 0 to , 1 62 0.77 0.38 to 1.56 20 0.49 0.07 to 3.21

1 to , 3 25 0.43 0.14 to 1.25 10 0.29 0.02 to 4.53

3 to , 7 54 0.47 0.22 to 1.01 22 0.31 0.05 to 1.91

$ 7 16 0.43 0.14 to 1.29 9 0.00 0.00 to 0.36

Any 157 0.48 0.27 to 0.87 61 0.56 0.15 to 2.03

White wine, servings/wk

None 206 1.00 (ref) 76 1.00 (ref)

. 0 to , 1 93 1.48 0.72 to 3.05 29 0.47 0.08 to 2.84

1 to , 3 34 1.18 0.47 to 2.98 10 0.56 0.05 to 6.57

3 to , 7 34 0.52 0.22 to 1.23 10 0.17 0.01 to 2.00

(continued on following page)
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TABLE A4. Postdiagnosis Alcohol Intake and Progression to Lethal Prostate Cancer AmongMenDiagnosedWith Nonmetastatic Prostate Cancer in theHealth
Professionals Follow-Up Study (N = 5,182) (continued)

Alcohol Intake

Exclude Missing Stage (n = 4,731)
Restricted to Men Who Reported ‡ Two Prediagnosis

PSA Screenings (n = 2,963)

Patients HR* 95% CI Patients HR* 95% CI

$ 7 8 0.65 0.14 to 2.93 3 5.50 0.03 to
1,009.49

Any 169 1.14 0.61 to 2.14 52 0.66 0.13 to 3.43

Alcohol Intake

Nonsmokers (n = 5,005)
Using Alcohol Report From First Postdiagnosis

Questionnaire Only (n = 4,645)

Patients HR* 95% CI Patients HR* 95% CI

Total alcohol, g/d

None 121 1.00 (ref) 105 1.00 (ref)

. 0 to , 10 139 1.19 0.63 to 2.25 127 1.00 0.51 to 1.96

. 10 to , 15 46 1.09 0.47 to 2.53 57 1.07 0.44 to 2.65

15 to , 30 63 0.69 0.33 to 1.45 61 0.93 0.41 to 2.11

$ 30 35 1.50 0.59 to 3.83 39 0.96 0.36 to 2.56

Any 283 1.04 0.59 to 1.83 284 0.99 0.54 to 1.84

Total wine, servings/wk

None 193 1.00 (ref) 174 1.00 (ref)

. 0 to , 1 55 2.94 1.23 to 7.03 48 1.65 0.66 to 4.15

1 to , 3 75 1.38 0.69 to 2.77 78 0.76 0.38 to 1.51

3 to , 7 53 0.53 0.26 to 1.08 70 0.90 0.44 to 1.87

$ 7 28 0.97 0.40 to 2.32 20 0.57 0.22 to 1.52

Any 211 1.12 0.65 to 1.92 216 0.90 0.50 to 1.60

Beer, servings/wk

None 240 1.00 (ref) 200 1.00 (ref)

. 0 to , 1 52 0.60 0.29 to 1.26 52 0.62 0.28 to 1.34

1 to , 3 53 1.17 0.56 to 2.43 59 1.06 0.50 to 2.24

3 to , 7 46 1.66 0.75 to 3.66 60 1.16 0.53 to 2.53

$ 7 13 2.65 0.57 to
12.19

18 1.39 0.38 to 5.06

Any 164 0.91 0.53 to 1.57 189 0.93 0.56 to 1.56

Liquor, servings/wk

None 227 1.00 (ref) 201 1.00 (ref)

. 0 to , 1 48 0.99 0.48 to 2.05 49 1.08 0.52 to 2.23

1 to , 3 29 1.08 0.40 to 2.88 25 0.73 0.23 to 2.29

3 to , 7 47 0.99 0.45 to 2.16 57 1.14 0.53 to 2.48

$ 7 53 1.52 0.69 to 3.32 57 1.08 0.47 to 2.47

Any 177 1.02 0.61 to 1.72 188 1.05 0.60 to 1.84

Red wine, servings/wk

None 242 1.00 (ref) 228 1.00 (ref)

. 0 to , 1 65 0.82 0.41 to 1.61 66 0.80 0.40 to 1.61

1 to , 3 25 0.45 0.16 to 1.20 28 1.10 0.40 to 2.98

3 to , 7 53 0.49 0.24 to 0.98 58 0.81 0.37 to 1.78

(continued on following page)
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TABLE A4. Postdiagnosis Alcohol Intake and Progression to Lethal Prostate Cancer AmongMenDiagnosedWith Nonmetastatic Prostate Cancer in theHealth
Professionals Follow-Up Study (N = 5,182) (continued)

Alcohol Intake

Nonsmokers (n = 5,005)
Using Alcohol Report From First Postdiagnosis

Questionnaire Only (n = 4,645)

Patients HR* 95% CI Patients HR* 95% CI

$ 7 19 0.56 0.20 to 1.61 10 0.60 0.17 to 2.12

Any 162 0.53 0.31 to 0.91 162 0.91 0.50 to 1.67

White wine, servings/wk

None 232 1.00 (ref) 206 1.00 (ref)

. 0 to , 1 98 1.60 0.82 to 3.10 85 0.90 0.46 to 1.77

1 to , 3 34 1.05 0.45 to 2.43 45 0.37 0.16 to 0.87

3 to , 7 33 0.53 0.24 to 1.15 46 1.23 0.54 to 2.79

$ 7 7 0.93 0.21 to 4.15 8 0.40 0.08 to 1.98

Any 172 1.23 0.70 to 2.15 184 0.76 0.43 to 1.36

Abbreviations: HR, hazard ratio; PSA, prostate-specific antigen.
*Adjusted for energy intake (kilocalories/day); smoking status (never, past [quit . 10 years ago], past [quit # 10 years ago], current [, 40 pack-years],

current [$ 40 pack-years]); body mass index (kg/m2: , 25, 25 to , 30, $ 30); vigorous physical activity (, 3 h/wk,$ 3 h/wk); coffee intake (servings/day,
quintiles); diabetes (yes or no); primary treatment (radical prostatectomy, radiation, hormones, other, missing); stage at diagnosis (T1, T2, T3+, missing);
Gleason grade at diagnosis (, 7, 7,. 7, missing); PSA at diagnosis (ng/dL:, 4, 4 to, 10, 10 to, 20,$ 20, missing); PSA screening (screening on the cycle
before prostate cancer diagnosis was reported [yes or no] and intensity of screening [$ 50% of previous cycles, yes or no]); and diabetes (yes or no). Beer,
wine, and liquor mutually adjusted for each other. Red wine and white wine also mutually adjusted.
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TABLE A5. Postdiagnosis Alcohol Intake and Overall Mortality Among Men Diagnosed With Nonmetastatic Prostate Cancer in the Health Professionals
Follow-Up Study (N = 5,182)

Alcohol Intake

Exclude Missing Stage (n = 4,731)
Restricted to Men Who Reported ‡ Two Prediagnosis PSA

Screen (n = 2,963)

Patients HR* 95% CI Patients HR* 95% CI

Total alcohol, g/d

None 433 1.00 (ref) 162 1.00 (ref)

. 0 to , 10 450 0.91 0.67 to 1.22 141 0.89 0.52 to 1.52

. 10 to , 15 155 0.82 0.56 to 1.21 57 0.53 0.27 to 1.04

15 to , 30 205 0.76 0.53 to 1.11 67 0.51 0.27 to 0.99

$ 30 142 0.82 0.54 to 1.24 54 0.43 0.18 to 1.02

Any 952 0.85 0.65 to 1.10 319 0.66 0.42 to 1.03

Total wine, servings/wk

None 727 1.00 (ref) 251 1.00 (ref)

. 0 to , 1 115 0.76 0.49 to 1.18 33 1.32 0.53 to 3.33

1 to , 3 269 0.97 0.71 to 1.34 95 1.13 0.63 to 2.03

3 to , 7 167 0.52 0.36 to 0.77 60 0.58 0.29 to 1.14

$ 7 107 0.84 0.53 to 1.31 42 0.54 0.23 to 1.28

Any 658 0.78 0.60 to 1.02 230 1.08 0.66 to 1.78

Beer, servings/wk

None 889 1.00 (ref) 328 1.00 (ref)

. 0 to , 1 168 0.78 0.54 to 1.12 43 0.51 0.25 to 1.05

1 to , 3 164 0.91 0.63 to 1.31 61 0.49 0.24 to 0.99

3 to , 7 124 1.05 0.69 to 1.59 37 0.54 0.22 to 1.30

$ 7 40 1.13 0.60 to 2.15 12 0.75 0.19 to 3.00

Any 496 0.92 0.71 to 1.20 153 0.52 0.31 to 0.88

Liquor, servings/wk

None 787 1.00 (ref) 282 1.00 (ref)

. 0 to , 1 154 1.05 0.72 to 1.54 48 0.77 0.39 to 1.50

1 to , 3 88 1.38 0.84 to 2.26 31 1.02 0.40 to 2.61

3 to , 7 156 1.01 0.69 to 1.46 61 0.84 0.45 to 1.56

$ 7 200 1.17 0.82 to 1.67 59 0.72 0.35 to 1.47

Any 598 1.20 0.93 to 1.54 199 0.89 0.57 to 1.40

Red wine, servings/wk

None 818 1.00 (ref) 278 1.00 (ref)

. 0 to , 1 231 1.08 0.79 to 1.49 74 1.28 0.66 to 2.48

1 to , 3 112 0.60 0.39 to 0.92 46 0.60 0.28 to 1.28

3 to , 7 157 0.63 0.44 to 0.92 54 0.58 0.29 to 1.16

$ 7 67 0.54 0.30 to 0.97 29 0.17 0.05 to 0.58

Any 567 0.75 0.57 to 0.99 203 0.68 0.38 to 1.20

White wine, servings/wk

None 843 1.00 (ref) 291 1.00 (ref)

. 0 to , 1 269 1.16 0.84 1.59 92 1.57 0.86 2.88

1 to , 3 132 1.15 0.77 1.70 49 1.10 0.55 2.18

(continued on following page)

© 2019 by American Society of Clinical Oncology Volume 37, Issue 17

Downer et al



TABLE A5. Postdiagnosis Alcohol Intake and Overall Mortality Among Men Diagnosed With Nonmetastatic Prostate Cancer in the Health Professionals
Follow-Up Study (N = 5,182) (continued)

Alcohol Intake

Exclude Missing Stage (n = 4,731)
Restricted to Men Who Reported ‡ Two Prediagnosis PSA

Screen (n = 2,963)

Patients HR* 95% CI Patients HR* 95% CI

3 to , 7 110 0.70 0.46 1.06 37 0.86 0.39 1.92

$ 7 31 1.03 0.51 2.10 12 2.16 0.46 10.08

Any 542 1.15 0.86 1.54 190 1.63 0.91 2.92

Alcohol Intake

Nonsmokers (n 5 5,005)
Using Alcohol Report From First Postdiagnosis

Questionnaire Only (n 5 4,645)

Patients HR* 95% CI Patients HR* 95% CI

Total alcohol, g/d

None 500 1.00 (ref) 366 1.00 (ref)

. 0 to , 10 491 0.97 0.73 to 1.29 501 1.08 0.78 to 1.50

. 10 to , 15 162 0.89 0.61 to 1.30 194 0.95 0.63 to 1.42

15 to , 30 213 0.79 0.55 to 1.12 207 0.99 0.67 to 1.45

$ 30 141 0.87 0.58 to 1.32 175 0.99 0.64 to 1.51

Any 1007 0.90 0.70 to 1.16 1077 1.02 0.76 to 1.36

Total wine, servings/wk

None 811 1.00 (ref) 685 1.00 (ref)

. 0 to , 1 124 0.84 0.55 to 1.29 156 0.75 0.49 to 1.13

1 to , 3 293 1.10 0.81 to 1.49 313 1.17 0.86 to 1.60

3 to , 7 171 0.60 0.42 to 0.87 186 0.72 0.50 to 1.03

$ 7 108 0.85 0.54 to 1.34 104 0.73 0.47 to 1.14

Any 696 0.87 0.68 to 1.13 759 0.89 0.69 to 1.16

Beer, servings/wk

None 978 1.00 (ref) 797 1.00 (ref)

. 0 to , 1 176 0.76 0.53 to 1.07 212 0.92 0.65 to 1.29

1 to , 3 188 1.01 0.71 to 1.42 204 0.93 0.65 to 1.32

3 to , 7 124 1.08 0.71 to 1.63 159 0.82 0.55 to 1.22

$ 7 41 1.28 0.68 to 2.42 72 1.01 0.58 to 1.74

Any 529 0.93 0.72 to 1.20 647 0.86 0.67 to 1.11

Liquor, servings/wk

None 884 1.00 (ref) 710 1.00 (ref)

. 0 to , 1 167 1.02 0.71 to 1.47 200 1.26 0.87 to 1.83

1 to , 3 92 1.30 0.80 to 2.11 80 0.77 0.46 to 1.30

3 to , 7 170 1.07 0.75 to 1.53 212 1.57 1.09 to 2.28

$ 7 194 1.05 0.74 to 1.49 242 1.31 0.92 to 1.86

Any 623 1.12 0.88 to 1.44 734 1.29 0.98 to 1.68

Red wine, servings/wk

None 908 1.00 (ref) 861 1.00 (ref)

. 0 to , 1 247 1.03 0.76 to 1.41 260 0.85 0.62 to 1.18

1 to , 3 119 0.70 0.46 to 1.05 127 1.32 0.84 to 2.07

3 to , 7 161 0.65 0.45 to 0.93 139 0.60 0.40 to 0.89

$ 7 72 0.56 0.31 to 1.01 58 0.69 0.40 to 1.18

Any 599 0.73 0.55 to 0.95 584 0.81 0.61 to 1.08

(continued on following page)
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TABLE A5. Postdiagnosis Alcohol Intake and Overall Mortality Among Men Diagnosed With Nonmetastatic Prostate Cancer in the Health Professionals
Follow-Up Study (N = 5,182) (continued)

Alcohol Intake

Nonsmokers (n 5 5,005)
Using Alcohol Report From First Postdiagnosis

Questionnaire Only (n 5 4,645)

Patients HR* 95% CI Patients HR* 95% CI

White wine, servings/wk

None 926 1.00 (ref) 772 1.00 (ref)

. 0 to , 1 292 1.27 0.93 to 1.73 317 0.97 0.71 to 1.32

1 to , 3 144 1.28 0.87 to 1.87 162 1.67 1.14 to 2.44

3 to , 7 114 0.82 0.54 to 1.24 143 0.83 0.56 to 1.22

$ 7 31 0.96 0.45 to 2.04 50 0.80 0.40 to 1.60

Any 581 1.31 0.98 to 1.74 672 1.13 0.85 to 1.50

Abbreviations: HR, hazard ratio, PSA, prostate-specific antigen; RP, radical prostatectomy.
*Adjusted for energy intake (kilocalories/day); smoking status (never, past [quit . 10 years ago], past [quit # 10 years ago ], current [, 40 pack-years],

current [$ 40 pack-years]); body mass index (kg/m2: , 25, 25 to , 30, $ 30); vigorous physical activity (, 3 h/wk,$ 3 h/wk); coffee intake (servings/day,
quintiles); diabetes (yes or no); primary treatment (radical prostatectomy, radiation, hormones, other, missing); stage at diagnosis (T1, T2, T3+, missing);
Gleason grade at diagnosis (, 7, 7,. 7, missing); PSA at diagnosis (ng/dL:, 4, 4 to, 10, 10 to, 20,$ 20, missing); PSA screening (screening on the cycle
before prostate cancer diagnosis was reported [yes or no] and intensity of screening [$ 50% of previous cycles, yes or no]); and diabetes (yes or no). Beer,
wine, and liquor mutually adjusted for each other. Red wine and white wine also mutually adjusted. Models for all-cause mortality also adjusted for parental
history of myocardial infarction before 60 years of age (yes or no); comorbidities (yes or no; yes if myocardial infarction, angina, coronary artery bypass or
angioplasty, stroke, emphysema or chronic obstructive pulmonary disease, or Parkinson’s disease); high blood pressure (yes or no); and high cholesterol (yes
or no).
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TABLE A6. Postdiagnosis Alcohol Intake and Survival Among Patients With Prostate Cancer Diagnosed With Nonmetastatic Disease in the Health
Professionals Follow-Up Study, Using Alcohol Report From 2 to 4 Years Before Current Time Period (N = 4,057)

Alcohol Intake

Lethal Prostate Cancer Overall Mortality

Patients HR* 95% CI Patients HR* 95% CI

Total alcohol, g/d

None 91 1.00 (ref) 431 1.00 (ref)

. 0 to , 10 105 1.28 0.58 to 2.83 450 0.89 0.65 to 1.22

10 to , 15 40 0.97 0.36 to 2.61 175 1.11 0.75 to 1.64

15 to , 30 59 0.88 0.35 to 2.19 201 0.86 0.59 to 1.25

$ 30 37 2.15 0.65 to 7.18 155 0.88 0.58 to 1.32

Total wine, servings/wk

None 148 1.00 (ref) 903 1.00 (ref)

. 0 to , 1 47 3.68 1.25 to 10.84 172 1.14 0.77 to 1.70

1 to , 3 65 1.96 0.87 to 4.41 170 0.89 0.65 to 1.22

3 to , 7 46 0.70 0.29 to 1.68 119 0.64 0.45 to 0.92

$ 7 26 0.74 0.24 to 2.28 48 0.88 0.57 to 1.38

Beer, servings/wk

None 189 1.00 (ref) 741 1.00 (ref)

. 0 to , 1 45 0.29 0.10 to 0.81 137 0.73 0.51 to 1.03

1 to , 3 46 0.96 0.41 to 2.27 254 0.87 0.60 to 1.24

3 to , 7 36 0.97 0.37 to 2.53 177 0.93 0.61 to 1.41

$ 7 16 10.11 0.83 to 123.22 103 1.27 0.70 to 2.31

Liquor, servings/wk

None 169 1.00 (ref) 855 1.00 (ref)

. 0 to , 1 41 1.35 0.56 to 3.29 220 1.05 0.72 to 1.53

1 to , 3 24 1.19 0.31 to 4.51 102 1.10 0.68 to 1.77

3 to , 7 45 0.69 0.30 to 1.61 166 1.16 0.81 to 1.65

$ 7 53 3.11 1.16 to 8.39 69 1.05 0.75 to 1.48

Red wine, servings/wk

None 193 1.00 (ref) 846 1.00 (ref)

. 0 to , 1 54 1.17 0.51 to 2.64 281 1.01 0.73 to 1.39

1 to , 3 24 0.70 0.22 to 2.20 138 0.54 0.34 to 0.83

3 to , 7 46 0.47 0.19 to 1.15 116 0.62 0.43 to 0.89

White wine, servings/wk

None 183 1.00 (ref) 779 1.00 (ref)

. 0 to , 1 74 2.46 1.09 to 5.54 161 1.25 0.92 to 1.71

1 to , 3 41 2.45 0.98 to 6.07 90 1.05 0.71 to 1.55

3 to , 7 25 0.64 0.24 to 1.71 178 0.74 0.49 to 1.11

$ 7 9 2.55 0.34 to 19.37 204 0.81 0.38 to 1.73

Abbreviation: HR, hazard ratio.
*Adjusted for energy intake (kilocalories/day); smoking status (never, past [quit. 10 years ago], past [quit# 10 years ago], current [, 40 pack-years], current

[$ 40 pack-years]); body mass index (kg/m2: , 25, 25 to , 30, $ 30); vigorous physical activity (, 3 h/wk, $ 3 h/wk); coffee intake (servings/day, quintiles);
diabetes (yes or no); primary treatment (radical prostatectomy, radiation, hormones, other, missing); stage at diagnosis (T1, T2, T3+, missing); Gleason grade at
diagnosis (, 7, 7, . 7, missing); prostate-specific antigen at diagnosis (ng/dL: , 4, 4 to , 10, 10 to , 20, $ 20, missing); prostate-specific antigen screening
(screening on the cycle before prostate cancer diagnosis was reported [yes or no] and intensity of screening [$ 50% of previous cycles, yes or no]); and diabetes
(yes or no). Beer, wine, and liquormutually adjusted for each other. Red wine and white wine alsomutually adjusted. Models for all-causemortality also adjusted for
parental history of myocardial infarction before 60 years of age (yes or no); comorbidities (yes or no; yes if myocardial infarction, angina, coronary artery bypass or
angioplasty, stroke, emphysema or chronic obstructive pulmonary disease, or Parkinson’s disease); high blood pressure (yes or no); and high cholesterol (yes or no).
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TABLE A7. Change in Alcohol Intake From Last Prediagnosis Questionnaire to First
Postdiagnosis Questionnaire (N = 4,411)

Alcohol Intake

Lethal Prostate Cancer Overall Mortality

Patients HR* 95% CI Patients HR* 95% CI

Decreased 64 1.33 0.59 to 3.00 192 1.35 0.93 to 1.95

Same 205 1.00 (ref) 645 1.00 (ref)

Increased 68 1.12 0.53 to 2.34 215 1.15 0.81 to 1.63

Abbreviation: HR, hazard ratio.
*Adjusted for energy intake (kilocalories/day); smoking status (never, past

[quit . 10 years ago], past [quit # 10 years ago], current [, 40 pack-years],
current [$ 40 pack-years]); body mass index (kg/m2: , 25, 25 to , 30, $ 30);
vigorous physical activity (, 3 h/wk, $ 3 h/wk); coffee intake (servings/day,
quintiles); diabetes (yes or no); primary treatment (radical prostatectomy, radiation,
hormones, other, missing); stage at diagnosis (T1, T2, T3+, missing); Gleason
grade at diagnosis (, 7, 7, . 7, missing); prostate-specific antigen at diagnosis
(ng/dL: , 4, 4 to , 10, 10 to , 20, $ 20, missing); prostate-specific antigen
screening (screening on the cycle before prostate cancer diagnosis was reported
[yes or no] and intensity of screening [$ 50% of previous cycles, yes or no]); and
diabetes (yes or no). Beer, wine, and liquor mutually adjusted for each other. Red
wine and white wine also mutually adjusted. Models for all-cause mortality also
adjusted for parental history of myocardial infarction before 60 years of age (yes or
no); comorbidities (yes or no; yes if myocardial infarction, angina, coronary artery
bypass or angioplasty, stroke, emphysema or chronic obstructive pulmonary
disease, or Parkinson’s disease); high blood pressure (yes or no); and high
cholesterol (yes or no).
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