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Abstract

In this study, we conducted a meta-analysis to estimate the relationship between the consumption of dairy products and the risk of prostate
cancer. We searched PubMed, Embase and Cochrane databases for relevant articles and identified a total of thirty-three cohort studies between
1989 and 2020. The qualities of included studies were assessed using Newcastle-Ottawa scale. Pooled adjusted relative risks (RR) with 95 % CI
were calculated. We performed subgroup analyses stratified by dairy type, prostate cancer type, follow-up years, treatment era, collection times,
adjustment for confounders and geographic location. In the subgroup analysis stratified by prostate cancer type, the pooled RR were 0-98 (95 %
CI 0-94, 1-03) in the advanced group, 1-10 (95 % CI 0-98, 1-24) in the non-advanced group and 0-92 (95 % CI 0-84, 1-00) in the fatal group. In the
dose-response analysis, a positive association for the risk of prostate cancer was observed for total dairy products 400 g/d (RR: 1-02; 95 % CI 1-00,
1:03), total milk 200 g/d (RR: 1-02; 95 % CI 1-01, 1-03), cheese 40 g/d (RR: 1-01; 95 % CI 1-00, 1-03) and butter 50 g/d (RR: 1-03; 95 % CI 1-01, 1-05). A
decreased risk was observed for the intake of whole milk 100 g/d (RR: 0-97; 95 % CI 0-96, 0-99). Our meta-analysis suggests that high intakes of
dairy products may be associated with an increased risk of prostate cancer; however, since many of the studies were affected by prostate-specific

antigen (PSA) screening bias, additional studies with an adjustment of PSA screening are needed.
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Prostate cancer is the second most frequent cancer diagnosis
made in men and the fifth leading cause of death worldwide™.
It is estimated that up to 2040, the worldwide prostate cancer risk
will be elevated, with 1 017 712 new cases®®. Differences in inci-
dence rates were up to 190-fold between the populations at the
highest rate (France, Guadeloupe, 189-1/100 000 people) and
the populations with the lowest rate (Bhutan, 1-0/100 000 peo-
ple)®. Despite decades of research, the well-established pros-
tate cancer risk factors are limited to advanced age, African
ancestry, genetic polymorphisms and family history”. With
the aetiology of prostate cancer largely unknown, feasible mea-
sures for primary prevention of the disease remain limited.
Although the variation in incidence rates across populations
can be attributed to differences in diagnostic intensity arising
from the practice of prostate-specific antigen (PSA) screening,
the evidence of geographic variation in prostate cancer inci-
dence predating the introduction of PSA screening suggests a
potential role of lifestyle factors in prostate cancer risk@.
Some research on migration found an increased prostate cancer

incidence in immigrants who move from developing countries to
industrialised countries. For example, Hsing et al.® showed that
compared with men living in China, the prostate cancer inci-
dence was 16-fold higher for Chinese men living in the USA.
Lee et al 9 also showed that the incidence rate of prostate cancer
was 3-5 times higher in US Koreans compared with their native
counterparts, while Chu et al.” reported that the rate among
African Americans was as high as forty times when compared
with those in Africa. Epidemiological study implicated that the
changes in lifestyle, including dietary factors, would induce a
shift towards an increased prostate cancer incidence”. But to
date, few dietary risk factors for prostate cancer have been firmly
established®.

It is estimated that by 2030, the per capita consumption of
dairy food would be 65-8 kg in the developing countries and
2210 kg in the industrialised countries®. High correlations
between intake of dairy foods and milk and prostate cancer risk
have been reported in many ecologic studies!%'1:12 but they are
less credible than case—control and cohort studies due to their

Abbreviations: IGF, insulin-like growth factor; PSA, prostate-specific antigen; RR, relative risk.

* Corresponding author: Dr G. Zeng, email 2008690094@gzhmu.edu.cn

@ CrossMark

ssaud Aisianun abpliquied Aq auluo paysiignd 08200225t L L£000S/£10L°0L/B10"10p//:sdny


mailto:2008690094@gzhmu.edu.cn
https://doi.org/10.1017/S0007114522002380
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0007114522002380&domain=pdf
https://doi.org/10.1017/S0007114522002380

o

British Journal of Nutrition

Dairy intake and prostate cancer 1715

evaluation method. Data from observational cohort and case—
control studies, however, have been inconclusive and the con-
clusion about a relationship between dairy product consumption
and prostate cancer is more contradictory than in ecological
studies.

Meta-analysis is a statistical method that can overcome the
problem of limited sample size in the published data and draw
stronger or clearer conclusions®. In 20035, Gao et al."® con-
firmed a positive association of the consumption of dairy prod-
ucts with prostate cancer risk, specifically in men with the
highest intakes. The results of a meta-analysis in 2007 also
supported the previous conclusions. However, in 2008,
Huncharek et al.’® pooled eleven cohort studies and found
no evidence of an association between dairy intakes and pros-
tate cancer risk. In 2015, a previous meta-analysis investigated
dairy intakes and prostate cancer risk!”, suggesting that high
intakes of dairy products, milk, low-fat milk and cheese may
increase total prostate cancer risk. However, in 2018, the evi-
dence that a higher consumption of dairy products increases
the risk of prostate cancer went from ‘probable’ to ‘limited’ in
the World Cancer Research Fund/American Institute for
Cancer Research report™®. Since 2015, four additional prospec-
tive cohort studies evaluating the association between dairy
product consumption and prostate cancer risk were pub-
lished 22, Given the discrepancies observed between the sys-
tematic reviews and meta-analysis results, we conducted an up-
to-date systematic review and meta-analysis in an attempt to re-
evaluate whether dairy product intake could increase the risk of
prostate cancer.

Methods
Study strategy

The Meta-analysis Of Observational Studies in Epidemiology
guidelines were followed to conduct this meta-analysis. We per-
formed a systematic search of PubMed, Embase and Cochrane
databases for relevant studies before March 2021 that assessed
the association between dairy products consumption and the
risk of prostate cancer, using the following search algorithm:
(‘Dairy Products’ (Mesh) OR ‘Dairy Product’ OR ‘Product,
Dairy’ OR ‘Products, Dairy’ OR milk OR yogurt OR cheese OR
butter OR ice cream) AND (‘Prostatic Neoplasms’ (Mesh) OR
‘Prostate Neoplasms’ OR ‘Neoplasms, Prostate’ OR ‘Neoplasm,
Prostate’ OR ‘Prostate Neoplasm’ OR ‘Neoplasms, Prostatic’
OR ‘Neoplasm, Prostatic’ OR ‘Prostatic Neoplasm’ OR ‘Prostate
Cancer’ OR ‘Cancer, Prostate’ OR ‘Cancers, Prostate’ OR
‘Prostate Cancers’ OR ‘Cancer of the Prostate’ OR ‘Prostatic
Cancer’” OR ‘Cancer, Prostatic’ OR ‘Cancers, Prostatic’ OR
‘Prostatic Cancers’ OR ‘Cancer of Prostate’) AND (‘Cohort
Studies’” (Mesh)) NOT (‘Animal Experimentation’ (Mesh) OR
‘Case Reports’ (Publication Type) OR ‘Editorial’ (Publication
Type) OR ‘Review’ (Publication Type) OR ‘Clinical Trial’
(Publication Type)). Two reviewers (ZF Zhao and DD Zhou)
evaluated all the potentially relevant publications by examining
their titles and abstracts. The full texts of studies that matched the
eligible criteria were retrieved. We also performed manual
searches according to cited references from retrieved articles

and previous reviews on dairy products and prostate cancer.
The results were restricted to publications. Any disagreements
on study selection were resolved via group discussion.

Study selection

Given that the case—control studies are prone to recall and selec-
tion bias, which may lead to the spurious association, we only
included the published cohort studies to evaluate the relation-
ship between dietary consumption of dairy products and pros-
tate cancer risk.

Studies were eligible for the meta-analysis if they met the fol-
lowing criteria: (1) cohort design; (2) exposure of interest was
dairy consumption (including total dairy, milk, butter, cheese,
ice cream, yogurt and other dairy products); (3) outcome was
prostate cancer incidence; (4) the estimates of relative risk
(RR) or hazard ratio or OR with corresponding 95 % CI were
available and (5) the most recent and complete study was
selected if data from the same population had been published
more than once.

The following types of publications were excluded: (1)
abstracts, editorials, reviews, case reports, clinical trials,
conference articles and animal studies; (2) studies lacking suffi-
cient available data and (3) articles not written in English.

Data extraction

Following variables were extracted from included articles: first
author, publication year, country, study design, follow-up dura-
tion, study name, age, sex, outcome assessment, type of dairy
product (e.g. total dairy, milk, butter, cheese, ice cream, cream,
yogurt), intake of dairy products, outcome assessment, number
of cancer case, sample size, adjustment for confounders,
adjusted RR, adjusted hazard ratio, adjusted OR and 95 % CI.
Data extraction was conducted by three reviewers (ZF Zhao,
DD Zhou, SR Gao).

Quality and risk of bias assessment

We used the Newcastle-Ottawa scale to assess the methodologi-
cal quality and bias of the enrolled studies®®. Newcastle-Ottawa
scale score was categorised into three levels: low, moderate and
high quality as the Newcastle-Ottawa scale scores of 0-5, 67
and 8-9. Two reviewers (XY Zeng, YX Yao) independently
assessed the quality of each study. Any conflicts concerning
the assessment were solved through discussion.

Statistical methods

The RR and mean difference with 95 % CI for categorical varia-
bles were calculated to investigate the relationship between
dairy product intake and prostate cancer risk. When both crude
and adjusted RR were provided, we used the most fully adjusted
RR for all studies. As the hazard ratio and RR were interchange-
able, we used the hazard ratio as RR and converted the OR to RR
using a website calculator  (https://clincalc.com/Stats/
ConvertOR.aspx). Heterogeneity was evaluated using
Cochran’s Q and P statistics, in which P-value of <0-1 and
P >50% were defined as statistically significant heterogeneity.
When there existed significant heterogeneity, we used a
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random-effects model to summarise the test performance; other-
wise, a fixed-effects model was used®”. Subgroup analyses
were conducted stratifying by dairy type, prostate cancer type,
follow-up years, treatment era, collection times, adjustment for
confounders and geographic location. We performed analyses
for total prostate cancer, non-advanced, advanced and fatal
prostate cancers. For the analysis of non-advanced cancers,
we included studies that reported on low-grade, low-stage
and localised cancers. Advanced prostate cancers included
high-grade, high-stage, non-localised and advanced cancers.
Egger’s funnel plot was performed to detect the potential publi-
cation bias. A two-sided P value of < 0-05 was considered sta-
tistically significant. The analyses were conducted using R
software (version 3.0.1, https://www.rproject.org/).

We conducted dose-response analyses with the one-stage
robust error meta-regression model, based on inverse variance
weighted least squares regression and cluster-robust error var-
iances®. The method required RR with 95% CI for at least
two levels of dairy exposure reported, but the distribution of
cases or person-years was not required. As dairy intakes were
heterogeneous, we used the United States Department of
Agriculture Food and Nutrient Database for Dietary Studies?®
to estimate the dose of dairy intake when studies reported
intakes in servings and times/d or week. We converted intakes
to grams of intake/d by using standard units of 244 g (or 244 ml)
for milk and yogurt, 43 g for cheese (two slices), 14 g for butter,
135 gforice cream and 177 g for total dairy products. The median
or mean dairy intake in each category of intake was assigned to
the corresponding RR for each study when it was reported. The
midpoint was calculated for studies that reported a range of
intake and did not provide the mean or median intake for the
range of dairy intake. When the highest or lowest category
was open ended, it was assumed that the open-ended interval
length had the same length as the adjacent interval. The analyses
were performed using STATA statistical software (version 15.1).

Results
Publication search and study selection

Fig. 1 shows the search strategy and study selection. A total of
1325 relevant publications were identified through PubMed,
Embase and Cochrane databases. Of these publications yielded
from the literature search, 326 duplicates were removed. The
remaining 999 publications were screened based on titles and
abstracts. After the exclusion of 912 publications, eighty-seven
studies were assessed for eligibility by screening the entire text.
Finally, thirty-three articles were included in our study after a

review of the full text(1922:27-59,

Study characteristics

Study characteristics of the thirty-three studies are summarised in

Table 1. The studies were published between 1989 and 2020.

They were performed in different countries, with twenty-two

in the USA(19:20,27-31,35-38,40-44,47-49,53-56) vy in the UK®259. two
-~ ) )

34,40) 32)

. . . . 2 .
in Finland' , one in Norway“?, one in Sweden®", one in

the Netherlands®®, one in France®®, one in multiple countries
of Europe®" and two in Japan®?>?. Of the thirty-three studies,
177 206 cases were found in 4 212 923 participants. Thirteen
studies had a follow-up duration of 10 years or more while
twelve studies followed up for less than 10 years. All of the stud-
ies were prospective cohorts that met the inclusion criteria. After
evaluation of study quality®®, all of the included studies were
classified either as high or as moderate quality, with a total
of fifteen high quality studies(19-20.31,33,34,36,38-40,45-47,50,53,56) 4
a further eighteen moderate quality studies(?!:2%27-30323557:41-
#.45,99515259 jdentified.

Total dairy products

(19,20,27,29-32,34-36,38,40-50,52-54,56) investi-

Twenty-six cohort studies
gated total dairy product consumption and prostate cancer inci-
dence and included 110 982 cases in 1 536 556 participants. The
summary adjusted RR for highest compared with lowest intake
was 105 (95% CI 1-00, 1-09), with moderate heterogeneity
(=39 %, P-heterogeneity = 0-02). The forest plot and funnel
plot are presented in Fig. 2 and 3, respectively. There was no
indication of publication bias (Egger’s test: P=0-09 and
Begg’s test: P=0-63). In the dose—response analysis, an increase
in total dairy intake by 400 g/d was positively associated with the
risk of prostate cancer (RR: 1-02; 95 % CI 1-00, 1-03). When total
dairy intake was over 500 g/d, the results were insignificant.
There was evidence of a nonlinear association between total
dairy product intake and prostate cancer risk (P-nonlinearity
=0:03; n 20). The risk of prostate cancer increased by 2 % with
increasing the intake of total dairy <400 g/d (Fig. 4(a)).

Total milk

Seventeen Studies(19,20,28,31-33,57,39,40,45,45,46,48-52) including 32 690
cases were included in the highest compared with lowest intake
category meta-analysis (range of intake: 0-840 g/d). In this
analysis, we observed a positive association between the risk
of prostate cancer and total milk intake (RR: 1-07; 95% CI
1-00, 1-14; P=46%, P-heterogeneity=0-02) (online
Supplementary Fig. 1). Similarly, an increase in total milk intake
by 200 g/d was associated with the risk of prostate cancer (RR:
1-02; 95 % CI 1-01, 1-03). When total milk intake was over 400 g/
d, the results were insignificant. There was evidence of a nonlin-
ear association between total milk intake and prostate cancer risk
(P-nonlinearity < 0-01; 7 16). The risk of prostate cancer
increased by 2 % with increasing the intake of total dairy <300
g/d (Fig. 4(b)).

Whole milk

Seven studies1%27240:48,5450) with 12 929 prostate cancer cases

were included in the meta-analysis comparing extreme intake
categories (range of intake: 0-668 g/d). An inverse association
between the risk of prostate cancer and whole milk intake
was observed (RR: 0-93; 95% CI 0-87, 0-99; P> =0 %; P-hetero-
geneity =0-79) when comparing extreme categories (online
Supplementary Fig. 2). In the dose-response analysis, an
increase in whole milk intake by 100 g/d was inversely
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Fig. 1. Flow chart showing the systematic literature search and review.

associated with the risk of prostate cancer (RR: 0-97; 95 % CI 0-96,
0-99). There was evidence of a nonlinear association between
whole milk intake and prostate cancer risk (P-nonlinearity
=0-04; n 7). The risk of prostate cancer decreased by 3 % with
increasing the intake of whole milk <700 g/d (Fig. 4(c)).

Skim/low-fat milk

Four studies!®325459 with 12 534 prostate cancer cases were

included in the meta-analysis comparing extreme intake catego-
ries (range of intake: 0-697 g/d). Comparing categories of high-
est and lowest intake of skim/low-fat milk, we observed no
association with the risk of prostate cancer (RR: 1-10; 95 % CI
096, 1.26; P=79%; P-heterogeneity <0-01) (online
Supplementary Fig. 3). In the dose-response analysis, an
increase in skim/low-fat milk intake by 80 g/d was associated
with the risk of prostate cancer (RR: 1-02; 95 % CI 1-00, 1-04).
The results were insignificant when skim/low-fat milk intake
was over 100 g/d. No evidence of a nonlinear dose-response
association between skim/low-fat milk and the risk of prostate
cancer was detected (P-nonlinearity = 0-20; 7 4). The risk of
prostate cancer increased by 2 % with increasing the intake of
skim/low-fat milk <80 g/d. No additional risk increasing associ-
ation is apparent above this value (Fig. 4(d)).

Cheese

Fifteen studies(2(),21,28,33,37,39,40,45,46,48,4951,32,5456) with 33 236 pros-
tate cancer cases were included in the meta-analysis comparing
extreme intake categories (range of intake: 0-140 g/d). No sig-
nificant association was observed between the prostate cancer
risk and cheese intake (RR: 1-03; 95% CI 0-99, 1-08; * =0 %;
P-heterogeneity = 0-49) (online Supplementary Fig. 4). An
increase in cheese intake by 40 g/d was associated with the risk
of prostate cancer (RR: 1-01; 95 % CI 1-00, 1-03). No evidence of a
nonlinear dose-response association between cheese and the
risk of prostate cancer was found (P-nonlinearity = 0-47; n 15).
The risk of prostate cancer increased by 9% with increasing
the intake of cheese <140 g/d (Fig. 4(e)).

Butter

Five studies(21,22,28,39,46)

included in the highest compared with the lowest intake cat-
egory meta-analysis (range of intake: 0-67 g/d). A positive asso-
ciation between the prostate cancer risk and butter intake was
observed (RR: 1-08; 95 % CI 1-03, 1-12; = 0 %; P-heterogeneity
=0-42) (online Supplementary Fig. 5). An increase in butter
intake by 50 g/d was associated with the risk of prostate cancer
(RR: 1-03; 95 % CI 1-01, 1-05). There was evidence of a nonlinear
dose-response association between butter and the risk of

with 2943 prostate cancer cases were
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Table 1. Characteristics of studies included in this meta-analysis
(Risk ratios and 95 % confidence intervals)

No. of  Yearsof Collection Adjustment for
Study Year Country Cohort name cases follow-up times PC stage  Dairy type Quantity RR 95% Cl  confounders NOS
Severson 1989 USA The HHP 174 22 1 Total PC Butter >5 v. <1 times/ 147 097,225 Age 6
et al. cohort: men Cheese week 147 097,225
of Japanese Ice cream >5 v. <1 times/ 1.31 0-84,2.03
ancestry Milk week 1.00 0-73,1-38
>5 v. <1 times/
week
>5 v. <1 times/
week
Mills et al. 1989 USA The Seventh- 180 6 5 Total PC Whole milk >daily v. Never 0-80 054,119 Age 6
day Adventist
men cohort
Thompson 1989 USA Rancho 100 14 1 Total PC Whole milk / 090 070,110 Age 6
etal. Bernardo
Cohort
Hsing et al. 1990 USA The Lutheran 149 20 1 Fatal PC  Total dairy 86-189 v. <26 1.00 0-60,1-70 Age, tobacco use 6
Brotherhood (times/month)
Cohort
Veiergd etal. 1997 Norway / 72 12.4 2 Total PC Skim milk / 2:20 1-30,370 Age 7
Whole Milk 120 0-60, 2:20
Marchand 1994 USA The Hawaii 198 / 1 Total PC Milk 12 v.0glasses/d 140 1-00,2:10 Age, ethnicity, income by 8
etal. Cohort proportional hazards
regression
Schuurman 1999 Netherlands The NLCS 642 63 3 Total PC Cheese 43 v.2 g/d 121 0.87,1.70 Age, family history of pros- 8
et al. Milk 566 v. 74 g/d 112 0-81, 1-56 tate cancer, socio-eco-
nomic status,
consumption of total
fresh meat, poultry
Chan et al. 2000 Finland The ATBC 184 8 1 Total PC  Total dairy 1119 v. 275 g/d 110 0-70,1-70 Education, quintiles of age, 8
Study BMI, energy, number of
years as a smoker
Chan et al. 2001 USA The Physicians’ 1012 11 14 Total PC  Total dairy >2-50 v. 0-0-50 127 0.97,1.66 Baseline measures of age 7
Health Study servings/d in 12, 3 years catego-
ries, smoking, vigorous
exercise, BMI, rando-
mised treatment assign-
ment in the original trial,
quintiles of the food
score
Michaud etal. 2001 USA The Health 2146 10 3 Total PC Total dairy >69 v. <19 g/d 1.07 0-88,1-30 Age, energy content, Ca, 9
Professional smoking, tomato sauce,
Follow-Up vigorous exercise, satu-
Study rated fat, a-linolenic fat
Berndt et al. 2002 USA The BLSA 162 / 1 Total PC Cheese 4.30 v. 1.01 median 123 0-57,2-79 Age, energy 7
Cohort Milk daily serving 117 0-58, 247
Yogurt 299 v. 0-26 median 123 0.57,2.79

daily serving

4.30 v. 1.01 median

daily serving

ssaud Als1amun abpliquie) Aq auljuo paystignd 086200225 L LL000S/LL0L 0L/Bio 10p//:sd1y

STLI

10 0euz 7


https://doi.org/10.1017/S0007114522002380

Nf British Journal of Nutrition

Table 1. (Continued)

No. of  Yearsof Collection Adjustment for
Study Year Country Cohort name cases follow-up times PC stage  Dairy type Quantity RR 95% Cl  confounders NOS
Rodriguez 2003 USA CPS-II Nutrition 3811 6 2 Total PC Total dairy 4 + servings/d 110 0-90, 1-30 Age at entry, race, family 8
etal. Cohort Advanced Total dairy v. < 3 servings/ 090 050, 1-40 history of prostate
PC week cancer, total energy,
4 + servings/d. <3 total fat intake, educa-
servings/week tion
Allen et al. 2004 Japan Life Span Study 196 17 3 Total PC Butter Almost daily v.<2 084 052, 1-37 Age, calendar period, city 9
cohort Cheese times/week 0-84 0-52, of residence, radiation
Milk Almost daily v.<2  0-87 1.370-6- dose, education level
times/week 2,1.21
Almost daily v. <2
times/week
Tseng et al. 2005 USA The first 131 6 4 Total PC Total dairy 21 v. 5 median 220 120,390 Age, race, energy intake, 8
National Cheese servings/week 110 0-60, 1-90 design variables, US
Health and Cream 4 v. 0-25 median 0-90 060, 1-30 region, rural, urban, sub-
Nutrition Ice cream servings/week 1.00 0-70, 1-50 urban residence, educa-
Examination Whole milk 0-5 v. 0 median 080 050, 1-30 tion, recreational sun
Survey Yogurt servings/week 1.00 0-60, 1-90 exposure, recreational,
(NHANES 1) Milk 3 v. 0:1 median 1.80 1-10,2:90 usual level of physical 9
Epidemiologic servings/week activity, smoking status, g
Follow-up 7 v. 0 median serv- current alcohol intake =3
Study ings/week g
(NHEFS) 0-25 v. 0 median o
servings/week 5
14 v. 0-5 median g‘
servings/week 3
Giovannucci 2006 USA The Health 3544 16 4 Total PC  Total dairy 3:72 v. 0-50 median 1-05 091, 1.21  Age, time period, BMI at 7 §
etal. Professionals Advanced Total dairy servings/d 1.08 0-75,1-55 age 21, vigorous physi- g
Follow-up PC 3-72 v. 0-50 median cal activity, height, ciga- Q
Study servings/d rette pack-years in the 4
previous 10 years, fam- e
ily history of prostate
cancer, history of diabe-
tes mellitus, race, and
intake of total energy
content, red meat, fish,
ALA, Zn supplements,
tomato sauce
Koh et al. 2006 USA The Harvard 815 10 1 Total PC Total dairy >325v.<1.25 111 0.85,1.46 Age, smoking, BMI, physi- 6
Alumni Fatal PC Total dairy servings/d 112 051,247 cal activity, intakes of
Health Study >325v.<1.25 alcohol, red meat, vege-
servings/d tables, total energetic
intake and paternal his-
tory of prostate cancer
Tande et al. 2006 USA The ARIC 383 121 1 Total PC  Milk >1-00 v. <0-07 146 1.06,2:01 Age, race 7
Study servings/d

6TLT
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Table 1. (Continued) 3
(=)
No. of  Yearsof Collection Adjustment for
Study Year Country Cohort name cases follow-up times PC stage  Dairy type Quantity RR 95% Cl  confounders NOS
Kesse et al. 2006 France SU.VI.MAX 69 77 5 Total PC Total dairy >396 v. <160 g/d 1.33 0-52,3-45 Occupation, group of treat- 8
study Cheese >71 v. <25 g/d 065 029,144 ment, smoking status,
Milk >253 v. <25 g/d 0-83 039,177 overall physical activity,
Yogurt >100 v. 0 g/d 1.46 0-68, 3-14 energy from fat, energy
from others sources,
ethanol intake, BMI,
family history of prostate
cancer in first-degree
relative, dietary energy-
adjusted Ca intake
(RR2)
Song-Yi Park 2007 USA Multiethnic 4404 8 Total PC  Total dairy >332 v. <49 g/d 1.08 092,116 Strata variables time since 7
et al. Cohort Study Non- Cheese >14 v.0 g/d 1.01 091,112 cohort entry, ethnicity,
advanc- Milk >256 v. <17 g/d 1.07 0-95, family history of prostate
ed PC Yogurt >40 v. 0 g/d 0-96 119 cancer, education, BMI,
Advanced Whole milk >163 v. 0 g/d 088 084, 1.09 smoking status, energy
PC Total dairy >332 v. <49 g/d 114 0.77,1-00 intake as a covariate
Total dairy >332 v. <49 g/d 097 097,134
0-72, 1-31
Rohrmann 2007 USA CLUE Il study 199 13 Total PC  Total dairy 1.9+ v. 0-9 serv- 1.08 0-78,1-54 Age, energy intake, con- 7
et al. Non- Cheese ings/d 143 1.01, 2.03 sumption of tomato N
advanc- Milk 5+ v. <1time/week 1.26 0.91,1.74 products, BMI at age 21, N
ed PC Total dairy 5+ v. <1 time/week 1.31 0.71,2:41 intake of saturated fat g
Advanced Total dairy 1.9+ v. 0-9 serv- 128 0-63, 2:59 o
PC ings/d <
1.9 + v. 0.9 serv- 8
ings/d
Van der Pols 2007 UK The Boyd Orr 770 65 Total PC Total dairy 471 v. 89 g/d 055 021,142  Fruit, vegetable, fat 8
etal. Cohort Milk >1-2 cups (>282 041 0-16, 1-05 intakes, weight, height,
ml) v. <0-5 cup district, season of the
(<118 ml) survey, socio-economic
status, per capita food
expenditure of the
household
Yikyung Park 2007 USA National 10 180 6 Total PC Total dairy >3 v. <0-5 serv- 096 0-87,1.06 Age, race/ethnicity, educa- 9
etal. Institutes of Non- Cheese ings/d 1.08 096, 1-22 tion, marital status, BMI,
Health (NIH)- advanc-  Skim milk >2 v. <0-1 serv- 1.01 093, 1-10 vigorous physical activ-
AARP Diet ed PC Yogurt ings/d 1.01 089, 1.15 ity, smoking, alcohol
and Health Advanced Whole milk >2 v. 0 servings/d 091 0-76, 1-09 consumption, history of
Study PC Total dairy 0-5-<1 v. 0 serv- 098 088,1-10 diabetes, family history
Fatal PC Total dairy ings/d 0-82 0-63, 1-08 of prostate cancer,
Total dairy >2 v.0servings/d 099 047, 2-09 screening for prostate

>3 v. <0-5 serv-
ings/d

>3 v. <0-5 serv-
ings/d

>3 v. <0-5 serv-
ings/d

cancer by use of PSA,
intakes of tomatoes, red
meat, fish, vitamin E,
ALA, total energy, total
Ca, total vitamin D
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Table 1. (Continued)

No. of  Yearsof Collection Adjustment for
Study Year Country Cohort name cases follow-up times PC stage  Dairy type Quantity RR 95% Cl  confounders NOS
Neuhouser 2007 USA Carotene and 890 11 1 Total PC Total dairy >2.2 v. <09 serv- 082 066, 1.02 Age, energy intake, BMI, 8
etal. Retinol ings/d smoking, family history
Efficacy Trial of prostate cancer
(CARET)
Mitrou et al. 2007 Finland The ATBC 1267 17 1 Total PC Total diary 1220-2 v. 380-9 g/d 0-87 0-66,1-14 Age, trial intervention 8
study cohort Butter 717 v. 51 g/id 1.04 087,125 group, physical activity
Cheese 54.6 v. 3-0 g/d 1.04 0-86, 1-25 at work and at leisure,
Cream 477 v. 1-:2 g/d 111 0.93,1-33 history of type Il diabe-
Ice cream 93 v.0g/d 090 0-75,1.08 tes, family history of
Milk 9935 v. 1526 g/d 086 0-70,1-07 prostate cancer, height,
BMI, smoking inhalation,
total number of ciga-
rettes/d, marital status,
education, urban resi-
dence, total energy
intake, dietary Ca
Ahn et al. 2007 USA The PLCO 1910 89 1 Total PC Total dairy >2.75 v. <0-98 1.06 0-88,1-30 Age, race, study centre, 7
Cancer servings/d family history of prostate
Screening cancer, BMI, smoking
Trial status, physical activity,
history of diabetes, red
meat intake, total energy
intake, education, num-
ber of screening exami-
nations
Kurahashi 2008 Japan The Japan 329 75 1 Total PC Total diary 3398 v. 12.8 g/d 163 1.14,2.32 Age, area, smoking status, 7
etal. Public Health Non- Cheese 62 v. 1.9 gd 1.32 093, 1-89 drinking frequency, mari-
Center— advanc- Milk 2905 v. 2.3 g/d 153 1.07, 219 tal status, and intake of
Based ed PC Yogurt 315v. 1.9 g/d 152  1.10, 212 green tea, genistein
Prospective Advanced Total diary 3398 v. 12.8 g/d 169 1.10,2.59
Study PC Total diary 3398 v. 12.8 g/d 141 073,273
Allen et al. 2008 Denmark, The European 2727 87 1 Total PC Cheese 57 v. 15 g/d 1.04 0-90,1-20 Education, marital status, 6
France, Prospective Milk 466 v. 34 g/d 1.01 0-89,1-16 height, weight, energy
Germany, Investigation Yogurt 135 v. 10 g/d 129 1.14,1.45 intake
Greece, into Cancer
Italy, the and Nutrition
Netherland-
s, Norway,
Spain,
Sweden
and the UK
Park et al. 2009 USA The NIH-AARP 53 570 7 1 Total PC Total dairy 1.4 v. 0-2 serving/ 1.06 1.01,1.12 Age, race ethnicity, educa- 8
Diet and 4184 kJ/d tion, marital status, BMI,

Health Study

FH-cancer, diabetes,
physical activity, ALA,
alcohol, red meat, total
energy, smoking, PSA
test, tomatoes, Se
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