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Abstract

Background—Prostate cancer (PCa) mortality rates are lower in the Mediterranean countries

compared with northern Europe. Although specific components of the Mediterranean diet (Med-

Diet) may influence PCa risk, few studies have assessed the traditional Med-Diet pattern with the

risk of incident advanced or lethal PCa or with disease progression among men diagnosed with

nonmetastatic PCa.
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Objective—To determine whether the traditional Med-Diet pattern is associated with risk of

incident advanced or lethal PCa and with PCa-specific and overall mortality among men with PCa.

Design, setting, and participants—We prospectively followed 47 867 men in the Health

Professionals Follow-up Study followed from 1986 to 2010. The case-only analysis included 4538

men diagnosed with nonmetastatic PCa, followed from diagnosis to lethal outcome or to January

2010.

Outcome measurements and statistical analysis—We used Cox proportional hazards

models to examine traditional and alternative Med-Diet scores in relation to PCa incidence

outcomes (advanced and lethal disease). In a case-only survival analysis, we examined

postdiagnostic Med-Diet and risk of lethal (metastases or PCa death) and fatal PCa as well as

overall mortality among men diagnosed with nonmetastatic disease.

Results and limitations—Between 1986 and 2010, 6220 PCa cases were confirmed. The Med-

Diet was not associated with risk of advanced or lethal PCa. In the case-only analysis, there was

no association between the Med-Diet after diagnosis and risk of lethal or fatal PCa. However,

there was a 22% lower risk of overall mortality (hazard ratio: 0.78; 95% confidence interval, 0.67–

0.90; ptrend = 0.0007) among men with greater adherence to the Med-Diet after PCa diagnosis. We

found similar associations for the alternative score.

Conclusions—A higher Med-Diet score was not associated with risk of advanced PCa or

disease progression. Greater adherence to the Med-Diet after diagnosis of nonmetastatic PCa was

associated with lower overall mortality.

Keywords

Prostate cancer; Risk; Mortality; Mediterranean diet; Epidemiology

1. Introduction

The traditional Mediterranean diet (Med-Diet) consists of abundant plant foods (fruits,

vegetables, legumes, nuts, breads, and other largely unrefined cereals); olive oil as the main

fat; moderately high fish; moderate alcohol, mainly wine; low consumption of milk and

dairy products, mainly from yogurt and cheeses; and low consumption of poultry, red meat,

and eggs [1]. In cohort studies, Med-Diet adherence has been associated with lower risk of

cancer [2,3] at various sites [4–6], coronary heart disease [7–9], and other health outcomes.

Variations of the Med-Diet used in intervention trials reduced cardiovascular disease [10]

and cancer incidence [11].

Countries following the traditional Med-Diet, particularly southern European countries, have

lower prostate cancer (PCa) incidence and mortality compared with other European regions

[12,13]. Specific Med-Diet components including specific vegetables, tomato sauce, fish,

and vegetable fat are associated with lower risk of PCa mortality [14–16] or progression

[17]. Although cohort data on healthy dietary patterns determined by factor analyses [18, 19]

and the alternative Med-Diet pattern [20] in healthy men have reported null associations

with incidence of advanced or fatal PCa, the effect of the Med-Diet pattern after diagnosis

on PCa outcomes is unknown.
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We examined the association between the Med-Diet and the risk of incident advanced PCa

as well as the relation between postdiagnostic adherence to the Med-Diet pattern and the risk

of progression to lethal PCa and all-cause mortality. We hypothesized that the Med-Diet

pattern after PCa diagnosis would be associated with a lower risk of progression to lethal

PCa and overall mortality.

2. Patients and methods

2.1. Study population

The Health Professionals Follow-up Study (HPFS) is a prospective cohort study initiated in

1986 among 51 529 US male health professionals aged 40–75 yr. At baseline, participants

reported medical diagnoses, medications, height, weight, ethnicity, and lifestyle factors (eg,

smoking, physical activity, supplement use) and completed a validated semiquantitative

food-frequency questionnaire (FFQ) [21]. These data are updated every 2 yr, and diet

information is updated every 4 yr. The average questionnaire response rate is 96%. We

excluded men reporting implausible energy intake (<800 or >4200 kcal/d) or missing ≥70

food items on the baseline FFQ and men diagnosed with cancer (except nonmelanoma skin

cancer) before baseline, leaving 47 867 men for follow-up of PCa incidence until January

2010. For the case-only postdiagnosis survival analyses, we excluded men with advanced

cancer at diagnosis (clinical T stage T3b or higher; n = 288) and those missing clinical stage

(n = 936). We also excluded men without any postdiagnosis diet data, leaving 4538 men for

follow-up of lethal outcomes through January 2010.

2.2. Assessment of diet and Mediterranean diet scores

The FFQ assessed consumption of approximately 130 food items and supplements. A

commonly used portion size was specified, and participants indicated frequency of

consumption, from never or less than one serving per month to six or more servings per day.

In a validation study, the mean Pearson correlation coefficient for all foods comparing the

FFQ and diet records was 0.63, and 73% of the food items had correlation coefficients ≥0.50

[21].

Food items were sorted into nine categories (Table 1) of the traditional Med-Diet [1] and an

alternative Med-diet score [5]. For the traditional Med-Diet score, each participant received

1 point each for being below the median in dairy and meat intake; 1 point for alcohol intake

between 10 and 50 g/d; and 1 point each for being above the median intake of vegetables,

legumes, fruits and nuts, grains, fish, and the ratio of polyunsaturated to saturated lipids

(total score range: 0–9). Monounsaturated fat, used in the traditional Med-Diet score [1],

was not used in the lipid ratio because the main dietary contributor of monounsaturated fat

in our cohort was beef. The traditional Med-Diet score was evaluated continuously and

categorically (0–3, 4–5, and 6–9 points indicating low, moderate, and high adherence,

respectively). The alternative score ranged from 0 to 9 and was evaluated in quintiles for

consistency with previous analyses [5,22].
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2.3. Ascertainment of prostate cancer

After participants report a PCa diagnosis, we obtain medical records to confirm the

diagnosis and record clinical T stage, grade (Gleason score), prostate-specific antigen (PSA)

at diagnosis, metastasis, and treatments. Starting in 2000, participants with confirmed PCa

and their physicians completed biennial questionnaires to update information regarding

treatments, disease progression, and metastases. Deaths were identified from family reports

and National Death Index searches; we ascertained >98% of deaths [23]. Causes of death

were adjudicated by study physicians who reviewed medical records and death certificates.

2.3.1. Prostate cancer incidence outcome definitions—We categorized PCa

incidence as total (excluding T1a cancers, discovered incidentally during treatment for

benign prostatic hypertrophy), advanced, lethal, fatal, low grade (Gleason score 2–6), and

high grade (Gleason score >7). Advanced cancers were stage T3b, T4, N1, or M1 at

diagnosis or lymph node metastases, distant metastases, or PCa death during follow-up.

Lethal cancers were those that metastasized to distant organs at diagnosis or over follow-up

or that caused PCa death.

2.3.2. Case-only survival outcome definitions—We examined postdiagnostic Med-

Diet adherence in relation to risk of lethal PCa, PCa-specific mortality, and overall mortality

among men initially diagnosed with localized or regional PCa (clinical stage T1–T3a).

2.4. Statistical analysis

All analyses were performed using SAS v.9.3 (SAS Institute, Inc, Cary, NC, USA), and

results with a two-sided p value <0.05 were considered statistically significant.

2.4.1. Prostate cancer incidence analysis—We used Cox proportional hazards

models to calculate hazard ratios (HRs) and 95% confidence intervals (CIs) for the

associations of prediagnostic traditional and alternative Med-Diet scores with risk of

incident PCa. Participants contributed person-time from the return of the baseline

questionnaire until diagnosis, death, or end of follow-up (January 31, 2010), whichever

occurred first. The time scale was calendar time in 2-yr intervals.

We calculated cumulative average dietary intakes from 1986 until diagnosis, death, or end of

follow-up [24]. For example, the average of 1986, 1990, and 1994 FFQs was applied to

person-time contributed between 1994 and 1998. Our age-adjusted model included age

(months), time period (2-yr intervals), and total calories (kilocalories per day; quartiles). In

the primary multivariate model, we also adjusted for body mass index (BMI; <25, 25–29.9,

and ≥30 kg/m2), vigorous physical activity (<1 h/wk, 1 h/wk to <3 h/wk, and ≥3 h/wk),

smoking status (current, former, never), and PSA screening history (yes, no, or unknown).

Additional adjustment for race, height, diabetes, family history of PCa, multivitamin use, or

specific supplements did not affect the estimates, and these variables were omitted. Tomato

sauce is considered an important component of the Med-Diet [25] and reduced PCa risk in

this cohort [26]. In multivariate models, tomato sauce did not affect the main estimates and

was left out of the models. We considered adjustment for whole milk and total dairy when

evaluating the alternative score [27], and this did not affect the main estimates. Because
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olive oil is not directly assessed as a component in the score, we assessed olive oil intake

(olive oil added to food, bread, or used in salad dressing) separately. The diet scores and

covariates were updated in each questionnaire cycle. We also evaluated diet at baseline to

assess whether distant past adherence was related to PCa risk. Linear trends across

categories were evaluated using the median of each category as a continuous variable [28].

We assessed interactions by southern European ancestry (participant selected “Southern

European/Mediterranean” ancestry at enrollment), age (<70 yr vs ≥70 yr), and by BMI (<25

kg/m2 vs ≥25 kg/m2). We entered the cross-products of the diet score with those variables in

multivariate models and used Wald tests.

2.4.2. Case-only survival analysis—We used Cox proportional hazards regression to

examine postdiagnostic Med-Diet and risk of lethal and fatal PCa and overall mortality.

Person-time was calculated from diagnosis to diagnosis of metastases (for lethal disease),

death, or end of follow-up (January 31, 2010), whichever occurred first. We calculated

cumulative average postdiagnostic dietary intakes from the most recent FFQ preceding

diagnosis until the end of follow-up. The FFQ preceding diagnosis was used to classify the

participants' diets from diagnosis until the next FFQ. Our age-adjusted model included age

at diagnosis (years), time period (2-yr intervals), energy (kilocalories per day; quartiles), and

time from diagnosis to the FFQ (years; continuous). In the primary multivariate model, we

also adjusted for primary treatment (radical prostatectomy, radiation, hormonal therapy,

active surveillance, other), Gleason score (<7, 7, >7), clinical T stage (T1, T2, T3), BMI,

smoking, and vigorous physical activity. For all-cause mortality, additional adjustment for

parental history of myocardial infarction before age 60 yr, high blood pressure, diabetes, and

elevated cholesterol—all defined as yes or no—did not affect the estimates, and these

variables were omitted. As a sensitivity analysis, we adjusted for prediagnostic Med-Diet

scores using the 1986 FFQ. We examined whether the association between postdiagnostic

Med-Diet intake and lethal PCa was modified by southern European ancestry, age at

diagnosis (<70 yr vs ≥70 yr), Gleason score (<7 vs ≥7), or BMI (<25 kg/m2 vs ≥25 kg/m2).

3. Results

3.1. Prostate cancer incidence

During 24 yr of follow-up, 6220 PCa cases were confirmed among 47 867 men. The median

follow-up from baseline to PCa event or January 2010 was 23.3 yr. At baseline, 37% of men

had low adherence to the traditional Med-Diet (score 0–3), 34% had moderate adherence

(score 4–5), and 29% had high adherence (score 6–9). Among men without PCa, 30% had

high adherence in 1994 and 33% had high adherence in 2006. At baseline, men of southern

European ancestry composed 26% of those with high adherence compared with 22% of

those with low adherence. Median levels of the specific Med-diet components in 1986 and

2006 (cumulatively updated since 1986), respectively, were (1) vegetables, 2.9 and 3.2

servings per day; (2) fruit, 2.8 and 2.8 servings per day; (3) legumes, 0.4 and 0.4 serving per

day; (4) cereal, 2.1 and 2.7 servings per day; (5) fish and seafood, 0.3 and 0.3 serving per

day; (6) ratio of polyunsaturated to saturated lipids, 0.5 and 0.6; (7) alcohol, 5.6 and 6.9 g/d

(categories, not median used in score); (8) red and processed meat products, 0.9 and 0.9

serving per day; and (9) dairy products, 1.8 and 1.9 servings per day. Compared with men
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with low adherence to the Med-Diet, men with high adherence were slightly older, smoked

less, had lower BMI, consumed fewer calories, did more vigorous physical activity, took

more multivitamins and other supplements, and ate more tomato products (Table 2). Those

with southern European ancestry consumed more olive oil and tomatoes (1.6 vs 1.0 olive oil

servings per week and 4.4 vs 4.1 servings per week for southern European and nonsouthern

Europeans, respectively).

We observed no statistically significant associations between the traditional Med-Diet score

and incident PCa outcomes in multivariate models (Table 3; all ptrend > 0.05). Comparing

men with a Med-Diet score of 6–9 versus 0–3, the HRs were 0.95 (95% CI, 0.81–1.11) for

advanced PCa and 0.95 (95% CI, 0.79–1.13) for lethal PCa. Results for the alternative score

were similar (Supplemental Table 1). Higher olive oil intake was not associated with PCa

risk (data not shown). Baseline Med-Diet scores also were not significantly associated with

PCa incidence outcomes: The HRs for a Med-Diet score of 6–9 versus 0–3 were 0.88 (95%

CI, 0.72–1.07; ptrend = 0.26) for fatal disease and 0.87 (95% CI, 0.79–0.95; ptrend = 0.002)

for Gleason 2–6 cancer and 1.08 (95% CI, 0.96–1.21; ptrend = 0.18) for Gleason ≥7 cancer.

In secondary analyses using cumulative average dietary intakes, we observed no interactions

by BMI, age, or southern European ancestry (pint > 0.05; data not shown).

3.2. Case-only survival analysis

Of the 4538 men with nonmetastatic PCa at diagnosis, we documented 1181 deaths, 263

(22.3%) due to PCa. Other causes of death included cardiovascular disease (29.0%), other

cancer (19.4%), nervous system diseases (8.0%), and respiratory disease (6.9%). The

median duration of follow-up from diagnosis until lethal or fatal PCa event or January 2010

was 8.9 yr for lethal PCa and 9.1 yr for fatal outcomes. Of the 4538 men, 30% had high

adherence to the traditional Med-Diet at the first postdiagnostic dietary assessment. These

men had healthier characteristics (smoked less, more exercise, lower BMI) compared with

those with worse adherence. We found no relationship of postdiagnostic Med-Diet with

lethal outcomes. The HRs comparing men with a traditional Med-Diet score of 6–9 versus

0–3 after diagnosis were 0.98 (95% CI, 0.75–1.29) for lethal disease and 1.01 (95% CI,

0.75–1.38) for fatal disease (Table 5). Similarly, we found no relationships with the

alternative score and these outcomes (Supplemental Table 2).

In contrast, we observed a 22% reduced risk of overall mortality (HR: 0.78; 95% CI, 0.67–

0.90; ptrend = 0.0007) for men with a traditional Med-Diet score of 6–9 versus 0–3 after

diagnosis and similar results for the alternative score (Table 5 and Supplemental Table 2).

Further adjustment for prediagnosis Med-Diet score did not alter the findings. A 2-point

increase in the traditional Med-Diet score after diagnosis was associated with 10% lower

risk of overall mortality (HR: 0.90; 95% CI: 0.85–0.96). Furthermore, men who consumed

five or more servings per week of olive oil after diagnosis had a 31% lower risk of overall

mortality (HR: 0.69; 95% CI, 0.55–0.88) compared with men who consumed no olive oil.

The association remained significant after adjustment for the traditional Med-Diet score. We

observed no interactions by BMI, age, or Gleason score (pint > 0.05).

Southern European ancestry appeared to modify the relationship between the alternative

score (pint = 0.01) and risk of total mortality. Compared with nonsouthern Europeans in the
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lowest quintile of the alternative score, nonsouthern Europeans in the highest quintile had a

32% reduction in risk of overall mortality (HR: 0.68; 95% CI, 0.54–0.84; ptrend < 0.0001). In

contrast, there was no clear association among southern-Europeans (HR for southern

Europeans in the fifth quintile vs nonsouthern Europeans in the first quintile: 1.01; 95% CI,

0.75–1.36; ptrend = 0.70).

4. Discussion

Our results suggest no statistically significant association between the Med-Diet prior to

diagnosis and incidence of advanced, lethal, or fatal PCa. These null results confirm

prospective cohort studies that found no protective association of healthy dietary patterns

with incidence of advanced PCa [18–20]. In the HPFS cohort, for example, the prudent

dietary pattern defined by factor analysis showed no association with risk of advanced PCa

[18]. Similarly, there was no significant association with the alternative Med-Diet score and

the risk of advanced or fatal PCa in the National Institutes of Health–AARP cohort [20].

Our study extends these null observations to postdiagnostic adherence to the Med-Diet and

risk of lethal PCa (HR: 0.98; 95% CI, 0.75–1.29). This study does not rule out the potential

association of individual foods or nutrients that have modest effects on the overall Med-Diet

score and are not weighted in the score [29]. Nuts, for example, were a main source of

vegetable fat driving the protective association we recently observed with lethal PCa in the

HPFS. The benefit of nuts on lethal PCa would be diluted when examining the Med-Diet

pattern as a whole because of their small contribution (4 of 23 items) to the fruits and nuts

category [16]. Likewise, greater intake of specific vegetables (eg, tomato sauce, cruciferous)

may reduce the risk of development or progression of PCa [17,26,30,31]; however, when

analyzed as a group, total fruits and vegetables may not be protective. In addition, many of

the individual nutrient and food studies observed significant inverse associations only at the

highest intakes [17,31], and the Med-Diet cut-points use the median intake, which would

attenuate any protective association. Five or more servings per week of fish (vs less than

one), for example, was associated with a significant 48% reduction in risk of PCa-specific

mortality in the Physicians' Health Study [32]; the median in our study was 2.1 servings per

week, which is likely too low for risk reduction. Consequently, our findings do not preclude

the possibility of an inverse association between individual components of the Med-Diet and

PCa.

As expected, our results suggest that greater adherence to the Med-Diet after diagnosis and

greater olive oil consumption were associated with 22% and 31% reductions, respectively,

in overall mortality among men diagnosed with nonmetastatic PCa, independent of diet prior

to diagnosis. Large prospective studies and trials reported protective effects of the Med-Diet

on overall mortality [10,33] of similar magnitude. In the European Prospective Investigation

into Cancer and Nutrition–Spain cohort, high versus low Med-Diet adherence was

associated with a 21% reduction in overall mortality [33], mostly due to reduced

cardiovascular mortality (HR: 0.66; 95% CI, 0.49–0.89) rather than cancer mortality (HR:

0.92; 95% CI, 0.72–1.12); the recent PREDIMED trial reported an HR of 0.89 (95% CI,

0.71–1.12) for all-cause mortality [10]. The Med-Diet may offer cardiovascular protection

by regulating blood pressure and insulin sensitivity and providing resistance to oxidation,
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inflammation, and vasoreactivity [7,10]. Although some of these mechanisms are likely

important for prostate carcinogenesis, higher levels of individual components composing the

Med-Diet, such as nuts and unsaturated oils, may be required to affect PCa risk and

progression. Study limitations include the use of self-reported diet, which will have some

nondifferential error, and our inability to study change in diet before and after diagnosis

because few men changed in extremes of adherence after diagnosis. Study strengths include

the prospective, validated, and repeated assessment of diet used to derive the Med-Diet

score, long and complete follow-up, and a large number of events.

5. Conclusions

Adherence to the Med-Diet was not associated with risk of advanced or lethal PCa or with

PCa-specific mortality. Among men initially diagnosed with nonmetastatic PCa, adherence

to the Med-Diet was associated with lower overall mortality. Among those men, the Med-

Diet may be beneficial.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Take-home message

In a large cohort with long follow-up, higher Mediterranean diet scores were

unassociated with incident prostate cancer (PCa), progression, and PCa-specific death.

Higher postdiagnostic scores were associated with lower overall mortality, suggesting

that this diet improves overall health in men with PCa.
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Table 1
Components of each category included in the Mediterranean diet score

Category Traditional Med-Diet score Differences between the
alternativea and the traditional
Med-Diet score

Vegetables Broccoli, sauerkraut, coleslaw, cooked cabbage, cauliflower, brussels sprouts, raw
and cooked carrots, corn, mixed vegetables, alfalfa sprouts, celery, mushrooms,
yellow and dark squash, eggplants/zucchini/other squash, yams/sweet potatoes,
raw and cooked spinach, kale, romaine and iceberg lettuce, green pepper, garlic,
beets, onions, salsa, tomatoes, tomato juice, and tomato sauce; potatoes were
excluded

Excludes corn and garlic

Fruits and nuts Raisins, prunes, prune juice, avocados, bananas, cantaloupe, watermelon, apples,
applesauce, apple juice, oranges, orange juice with or without calcium
fortification, grapefruit, grapefruit juice, other juices, strawberries, blueberries,
peaches, apricots, peanut butter, peanuts, walnuts, and other nuts

Separates fruits and nuts into
separate components

Legumes String beans, peas/lima beans, beans/lentils, tofu, soymilk –

Cereals Cooked oatmeal and other cooked breakfast cereal, cold breakfast cereal, English
muffin or bagel, white, dark, rye, and whole grain bread, white and brown rice,
pasta, other grains, tortillas, bran, oat bran, wheat germ, and light or regular
popcorn

Includes only whole grains.
English muffin or bagel, white
bread, white rice, pasta, tortillas,
and non–whole grain cereals are
excluded

Fish and seafood Canned tuna, breaded and dark-meat fish, other fish, and shrimp Excludes store-bought breaded
fish

Fat Ratio of polyunsaturated fat to saturated fat Ratio of monounsaturated fat to
saturated fat

Alcohol Beer, light beer, red wine, white wine, liquor –

Red and processed
meat products

Bacon, hot dogs, hamburgers, beef, pork, lamb, salami, bologna and other
processed meats, chicken or turkey dogs

–

Dairy products Skim milk, 2% milk, whole milk, sherbet, ice cream, yogurts, cottage cheese,
cream cheese, other cheeses, and butter, cream and sour cream

Dairy component excluded from
score

Med-Diet = Mediterranean diet.

a
The alternative score includes foods similar to the traditional Med-Diet score, unless specified.
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Table 2

Age-standardizeda characteristics of the Health Professionals Follow-Up Study
population at baseline in 1986, by adherence to the traditional Mediterranean diet pattern
and dietary characteristics by ancestry

Diet score of 0–3 (low
adherence)

Diet score of 4–5
(moderate adherence)

Diet score of 6–9
(good adherence)

Participants, % 36.8 34.0 29.2

Age in 1990, yr, mean 52.6 54.3 55.3

Southern European ancestry, % 22.1 23.7 25.6

History of PSA tests in 1994, among cases diagnosed after
1994, %

54.1 55.7 61.5

Current smoker, % 14.3 9.4 6.4

Past smoker, % 40.2 43.6 46.8

BMI, kg/m2, mean 25.8 25.6 25.1

Height, cm, mean 70.2 70.1 69.9

Diabetes, % 3.0 3.4 3.1

Family history of prostate cancer, % 5.8 5.4 5.5

Vigorous exercise, h/wk 1.2 1.7 2.3

Current multivitamin use, % 37.6 42.3 46.4

Current vitamin E use, % 14.5 19.0 24.8

Total calories, kcal, mean 2069.9 1971.5 1897.7

Mean dietary intakes

 Vegetables, servings/day 2.2 3.3 4.5

 Legumes, servings/day 0.3 0.4 0.6

 Fruits, servings/day 1.8 2.5 3.3

 Nuts, servings/day 0.4 0.5 0.6

 Cereals, servings/day 2.0 2.4 2.7

 Whole grains only, servings/day 1.0 1.3 1.7

 Fish, servings/day 0.3 0.4 0.6

 Meat, servings/day 1.3 0.9 0.5

 Dairy, servings/day 2.5 1.9 1.4

 Alcohol, grams per day 11.4 11.3 11.4

 Olive oil, servings per weekb 0.8 1.1 1.7

 Tomatoes, juice, salsa, servings/week 3.3 4.2 5.2

 Tomato sauce, servings/week 0.8 0.9 1.1

 Garlic, servings/week 0.6 1.0 1.5

 Coffee, servings/day 2.1 1.9 1.7

Ratio of polyunsaturated to saturated fat, g/d 0.4 0.6 0.7

Ratio of monounsaturated to saturated fat, g/d 1.1 1.1 1.2

BMI = body mass index; PSA = prostate-specific antigen.

a
Age standardized to the age distribution of the study population in 1986.

b
Includes olive oil added to food, bread, or used in salad dressing and not that used in cooking.
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Table 4

Age-standardizeda characteristics by adherence to the Mediterranean diet pattern among
4538 men with nonmetastatic prostate cancer in the Health Professionals Follow-Up
Study

Diet score of 0–3 (low
adherence)

Diet score of 4–5
(moderate adherence)

Diet score of 6–9 (high
adherence)

Participants, % 33.2 37.0 29.8

Age at diagnosis, yr, mean 69.0 69.4 69.7

Clinical stage, %

 T1 57.2 58.1 61.5

 T2 39.3 38.6 35.2

 T3 (excluding T3b) 3.5 3.3 3.3

Gleason score, %

 <7 67.0 63.9 64.6

 7 24.7 25.8 27.7

 >7 8.3 10.3 7.8

Primary treatment, %

 Radical prostatectomy 48.3 49.5 48.2

 EBRT or brachytherapy 36.5 36.5 38.6

 Hormones 5.8 4.9 4.7

 Watchful waiting 7.2 7.1 7.7

 Other 2.2 2.1 0.8

PSA at diagnosis among cases diagnosed after 1994,
median (25th and 75th percentile) 6.7 (4.9–9.9) 6.5 (4.7–9.4) 6.2 (4.7–9.0)

Southern European ancestry, % 18.2 22.4 24.4

Current smoker, % 6.6 4.4 2.4

Past smoker, % 47.4 49.2 48.9

BMI, kg/m2, mean 26.2 25.8 25.2

Height, cm, mean 70.1 70.0 70.0

Diabetes, % 7.7 7.3 6.5

Family history of prostate cancer, % 9.5 11.6 10.7

Vigorous exercise, h/wk 1.1 1.4 1.9

Current multivitamin use, % 53.0 57.2 63.0

Current vitamin E use, % 35.8 38.9 45.1

Total calories, kcal, mean 2037.5 1967.0 1916.5

Dietary intakes

 Vegetables, servings/day 2.5 3.4 4.7

 Legumes, servings/day 0.3 0.5 0.7

 Fruits, servings/day 2.0 2.7 3.4

 Nuts, servings/day 0.4 0.5 0.6

 Cereals, servings/day 2.9 3.6 3.9

 Whole grains only, servings/day 1.7 2.1 2.6

 Fish, servings/day 0.2 0.4 0.5

Eur Urol. Author manuscript; available in PMC 2015 May 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Kenfield et al. Page 17

Diet score of 0–3 (low
adherence)

Diet score of 4–5
(moderate adherence)

Diet score of 6–9 (high
adherence)

 Meat, servings/day 1.2 0.9 0.5

 Dairy, servings/day 2.8 2.1 1.5

 Alcohol, grams per day 11.3 12.0 12.9

 Olive oil, servings/weekb 1.3 2.0 2.7

 Tomatoes, juice, salsa, servings/week 3.0 3.8 4.9

 Tomato sauce, servings/week 0.8 0.9 1.2

 Garlic, servings/week 0.8 1.1 1.7

 Coffee, servings/day 1.7 1.7 1.6

Ratio of polyunsaturated to saturated fat, g/d 0.5 0.6 0.8

Ratio of monounsaturated to saturated fat, g/d 1.1 1.3 1.4

BMI = body mass index; EBRT = external beam radiation therapy; PSA = prostate-specific antigen.

a
Age-standardized to the age distribution of the study population at prostate cancer diagnosis.

b
Includes olive oil added to food, bread, or used in salad dressing, and not that used in cooking.
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