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Abstract
Dairy products have been indicated as a risk factor for prostate cancer. However, 
only a few epidemiological studies have reported dairy products as being a risk 
factor  for  prostate  cancer  in  Japan,  reporting  contradictory  results.  We  there-
fore  investigated  the  association  between  the  intake  of  dairy  products  and  the 
occurrence  of  prostate  cancer  through  a  large- scale  cohort  study.  The  Japan 
Collaborative Cohort study analyzed approximately 110,000 residents from vari-
ous Japanese districts who participated in our questionnaire survey during 1988– 
1990. The subjects of the present study were 26,464 men (age range: 40– 79 years) 
from  24  districts  wherein  cancer  incidence  was  reported.  Their  clinical  course 
was followed up until 2009. Hazard ratios (HRs) were calculated using Cox's pro-
portional hazards model, adjusted for age, survey area, family history of prostate 
cancer, body mass index, and total energy intake. For diet, we calculated the HRs 
associated with intermediate and high consumption of dairy products and com-
pared them with those associated with low consumption. There were 412 cases of 
prostate cancer in the survey population. As dairy products, milk, yogurt, cheese, 
and butter were evaluated. Among them, milk consumption was associated with 
a significant risk (HR = 1.37, p = 0.009) and a dose- dependent response (p  for 
trend = 0.009) adjusted for age and family history of prostate cancer, stratified 

www.wileyonlinelibrary.com/journal/cam4
mailto:
https://orcid.org/0000-0003-3136-1354
mailto:
https://orcid.org/0000-0002-5637-1383
https://orcid.org/0000-0002-0219-5767
https://orcid.org/0000-0001-7667-6419
mailto:
https://orcid.org/0000-0001-8822-9181
https://orcid.org/0000-0002-3235-9558
https://orcid.org/0000-0001-7388-7157
mailto:
https://orcid.org/0000-0002-9761-3879
http://creativecommons.org/licenses/by/4.0/
mailto:kmikami@koto.kpu-m.ac.jp


   | 7299MIKAMI et al.

1   |   INTRODUCTION

Although  the  incidence  of  prostate  cancer  in  Western 
countries has always been high, this was in contrast to that 
in Japan  in  the past. However,  the  incidence of prostate 
cancer  in Japan has  increased rapidly. Recently, prostate 
cancer has become one of  the most common cancers  in 
men. While many epidemiological studies,  including co-
hort  studies,  have  conducted  investigations  on  this  can-
cer in the Western world, only relatively few studies have 
been reported from Japan.1- 7

Prostate cancer is one of the androgen- dependent can-
cers. Age, family history of prostate cancer, and race are 
well- known risk  factors.  In addition,  total  energy  intake 
and obesity have been reported as risk  factors.  Intake of 
dairy products has also been indicated as a risk factor.8- 10 
Although  several  case– control  and  cohort  studies  have 
reported  a  positive  correlation  between  the  occurrence 
of  prostate  cancer  and  dairy  product  consumption,  the 
results have been contradictory. In approximately 50% of 
these studies, the intake of dairy products was found to be 
a significant risk factor.8- 10 Recent meta- analyses showed 
positive associations between dairy product consumption 
and  prostate  cancer  development,11,12  and  many  stud-
ies  showed  significant  relationships  between  the  intake 
of  dairy  products  and  occurrence  of  advanced  prostate 
cancer.13,14

In Japan, dairy products are not part of the traditional 
diet. However, the intake of dairy products has increased 
recently. According to The National Health and Nutrition 
Survey in Japan, intake of dairy products per day for each 
person increased rapidly from 103.5 g in 1975 to 122.2 g in 
1988 and increased gradually to 125.1 g in 2009.15 Several 
decades ago, some Japanese studies investigated the asso-
ciation  between  the  intake  of  dairy  products  and  occur-
rence of prostate cancer.1,2 A case– control study reported 
a  positive  but  nonsignificant  risk  associated  with  milk 
consumption through a semi- quantitative food frequency 

questionnaire.6 A cohort study showed a significant pos-
itive risk associated with dairy product consumption and 
a dose– response relationship.7 Therefore, we investigated 
the  relationship between  the  risk of developing prostate 
cancer and consuming dairy products in a large- scale co-
hort study in Japan.

2   |   SUBJECTS AND METHODS

The  Japan  Collaborative  Cohort  (JACC)  study  was  con-
ducted  based  on  a  subsidy  for  scientific  research  from 
the Ministry of Education, Culture, Sports, Science, and 
Technology.16,17 The cohort comprised 110,585 residents 
(46,395 men and 64,190 women, aged 40– 79 years) from 
various  districts  in  Japan  who  participated  in  our  ques-
tionnaire survey during 1988– 1990. The survey was con-
ducted across 45 districts  in 19 prefectures. The subjects 
of  the present study were 26,464 men residing  in  the 24 
districts wherein cancer incidence was reported. A follow-
 up survey on the incidence and mortality rates in various 
cancers  was  conducted  until  the  end  of  2009.  However, 
some study areas stopped the follow- up survey of cancer 
incidence before 2009. Follow- up was terminated in 1994, 
1999, 2000, 2002, and 2003 in one study area each; it was 
terminated in 1997, 2006, and 2008 in two areas each.

We  initially  investigated  survival  rates  using  resident 
registration books  in  the municipalities  for death due  to 
prostate  cancer,  and  the  cause  of  death  was  confirmed 
from  death  certificates.  We  judged  prostate  cancer  from 
the code C61 in the International Statistical Classification 
of Diseases and Related Health Problems, Tenth Revision.

The questionnaire covered medical history, family his-
tory, health status, health habits, dietary habits, favorites, 
alcohol consumption, smoking, occupation, height, body 
weight,  residential  area,  education  level,  stress,  marital 
status, and child- bearing (delivery and pregnancy). Thirty- 
two  dietary  items  were  covered  in  the  questionnaire. 

Welfare, Health and Labor Sciences 
research grants, Japan (Comprehensive 
Research on Cardiovascular Disease 
and Life- Style Related Diseases: H20– 
Junkankitou [Seishuu]– Ippan– 013; 
H23– Junkankitou [Seishuu]– 
Ippan– 005); an Intramural Research 
Fund (22- 4- 5) for Cardiovascular 
Diseases of National Cerebral and 
Cardiovascular Center; Comprehensive 
Research on Cardiovascular Diseases 
and Life- Style Related Diseases (H26- 
Junkankitou [Seisaku]- Ippan- 001) and 
H29– Junkankitou [Seishuu]– Ippan– 003 
and 20FA1002.

by area. Milk and yogurt consumption showed a significantly positive risk and 
a dose– response relationship adjusted for age, family history of prostate cancer, 
body mass index, and total energy intake, stratified by area. In summary, a high 
intake of dairy products such as milk increased the risk of developing prostate 
cancer in Japanese men.
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Among  dairy  products,  milk,  cheese,  butter,  and  yogurt 
were  included. The  frequency  of  eating  these  items  was 
classified  into  five  categories;  “seldom,”  “once  or  twice 
a month,” “once or twice a week,” “three or four times a 
week,” and “almost every day.” We reclassified these five 
categories into three groups (low, intermediate, and high 
consumption),  calculated  the  risks  of  intermediate  and 
high consumption, and compared the data with those of 
low consumption. In milk and yogurt, “seldom to twice a 
week” was classified as low, “three to four times a week” 
was classified as intermediate, and “almost every day” was 
classified as high consumption. In cheese and butter, “sel-
dom” was classified as  low, “once a month  to  two  times 
a  week”  was  classified  as  intermediate,  and  “over  three 
times  a  week”  was  classified  as  high  consumption.  The 
validity  of  the  questionnaire  on  dietary  habits  has  been 
previously  reported.18  The  body  mass  index  (BMI)  was 
calculated from height and body weight and was classified 
into  three  categories:  under  18.5  kg/m2,  18.6– 25  kg/m2, 
and over 25.1 kg/m2. Total energy intake and its quartiles 
were calculated from the food frequency questionnaire.19

We analyzed hazard ratios (HRs) and 95% confidence 
intervals  (CIs)  related  to  age,  family  history  of  prostate 
cancer, and dietary  intake using Cox's proportional haz-
ard model, stratified by survey area. Regarding dairy prod-
ucts, the HRs of intermediate and high consumption were 
calculated  in  comparison  to  those  of  low  consumption, 
adjusted  according  to  age  and  family  history  of  prostate 
cancer, stratified by survey area. BMI, total energy intake, 
and  education  were  optionally  added  to  the  adjustment 
factors.  The  dose– response  relationship  of  each  HR  (p 
for trend) was calculated by a linear function using quin-
tile  numbers.  The  PHREG  procedure  in  the  Statistical 
Analysis  System  (SAS)  package  was  used  for  statistical 
calculations.

3   |   RESULTS

Table  1  shows  age,  BMI,  family  history  of  prostate  can-
cer,  and  total  energy  intake  of  the  subjects  according  to 
the  frequency  of  dairy  product  intake.  Although  family 
history  of  prostate  cancer  showed  no  association  with 
consumption of any dairy product, BMI and total energy 
intake showed a positive association with consumption of 
all dairy products.

During  the  697,777  person- years  of  follow- up,  there 
were  412  cases  of  prostate  cancer.  The  risk  of  prostate 
cancer increased with age, with an HR of 1.10 per 1- year 
increase (95% CI: 1.09, 1.11). A family history of prostate 
cancer tended to be a risk factor, with an age- adjusted HR 
of 3.90 (95% CI: 1.45, 10.47). Medians of time to diagnosis 
were 16.5, 16.7, 16.3, 14.3, and 9.8 years for the age at the 

time of  recruitment of under 45 years, 45– 49 years, 50– 
54 years, 55– 59 years, and ≥60 years, respectively.

Milk consumption showed a positive association with 
the risk of developing prostate cancer adjusted for age and 
family  history  of  prostate  cancer,  stratified  by  area.  The 
HR  for  high  consumption  was  1.37  (95%  CI:  1.08,  1.73), 
and  a  dose– response  relationship  was  detected  (p  for 
trend = 0.009). Yogurt and cheese consumption showed 
positive correlations or dose– response relationships with 
prostate cancer, without any statistically significant differ-
ence  (Table  2).  Butter  consumption  alone  showed  a  sig-
nificant dose– response relationship (p for trend = 0.048).

After adjusting for BMI, milk consumption continued 
to show a significant positive risk (HR = 1.32 for interme-
diate consumption and 1.37 for high consumption) and a 
dose– response  relationship  (p  for  trend  =  0.011).  Butter 
consumption was also associated with a tendency for posi-
tive risk and showed a significant dose– response relation-
ship (p for trend = 0.048).

After the addition of both BMI and total energy intake 
to  the  adjustment  factors,  the  consumption  of  milk  and 
yogurt was still associated with a significant positive risk. 
The HR of high milk consumption was 1.48 (95% CI: 1.11, 
1.97) and that of high yogurt consumption was 1.68 (95% 
CI: 1.02, 2.80). Both milk and yogurt showed a significant 
dose– response  relationship  (p  for  trend: milk, 0.008; yo-
gurt, 0.041).

When  the  HR  was  additionally  adjusted  for  educa-
tion, the HR for high milk consumption (1.43, p = 0.036) 
and the dose– response (p = 0.039) were still  significant. 
However,  the  HR  for  high  yogurt  consumption  and  the 
dose– response  became  nonsignificant.  As  Westernized 
lifestyle such as high intake of dairy products is thought 
to be associated with high education  level  in Japan,  this 
adjustment may underestimate the risk of dairy products.

4   |   DISCUSSION

In Japan, only a few epidemiological studies have inves-
tigated the incidence of prostate cancer,1- 7 and Hirayama 
conducted a  cohort  study a  long  time ago.1 With  regard 
to  dairy  products,  that  study  showed  that  high  milk  in-
take did not increase the risk of prostate cancer. However, 
some case– control  studies  reported  that  consumption of 
dairy products, especially milk, is a positive risk factor for 
the development of prostate cancer.1,2

In  the  last  10  years,  many  epidemiological  studies 
have  been  conducted,5- 7,20- 32  including  ours’.29- 32  Dietary 
habits,6,7,23- 28,32  especially  the  intake  of  dairy  products,6 
were investigated. A case– control study that used a semi- 
quantitative food frequency questionnaire reported a posi-
tive but non- significant risk with milk consumption.5 The 
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T A B L E  1   Characteristics of the subjects in the baseline survey (1988– 1990) of the Japan Collaborative Cohort Study according to the 
frequency of dairy product consumption

Milk

Low levela Middle levelb High levelc 

Total ph 

No. % No. % No. %

Age (years) mean SDg mean SD mean SD

Mean±SDg  56.7 10.2 56.2 10.3 58.8 10.2

Family history of prostate cancer

No 9940 42.5 2949 12.6 10489 44.9 23378 0.164

Yes 28 41.2 4 5.9 36 52.9 68

Unknown 2874

Body mass index (kg/m2)

< 18.5 566 44.4 124 9.7 584 45.8 1274 < 0.05

18.5– 24.9 7457 42.3 2250 12.8 7938 45.0 17645

≥ 25.0 1925 45.3 540 12.7 1782 42.0 4247

Unknown 3154

Total energy intake (kcal)

393– 1380 2123 51.5 442 10.7 1555 37.7 4120 < 0.05

1381– 1685 1805 43.7 509 12.3 1819 44.0 4133

1686– 2026 1721 41.5 534 12.9 1891 45.6 4146

2027– 4262 1651 39.9 605 14.6 1878 45.4 4134

Unknown 9787

Yogurt

Low levela Middle levelb High levelc 

Total p

No. % No. % No. %

Age (years) mean SD mean SD mean SD

Mean±SD 56.5 10.1 58.4 10.5 60.1 10.1

Family history of prostate cancer

No 17934 91.1 772 3.9 982 5.0 19688 0.570

Yes 58 87.9 3 4.5 5 7.6 66

Unknown 6566

Body mass index (kg/m2)

< 18.5 959 88.8 38 3.5 83 7.7 1080 < 0.05

18.5– 24.9 13777 91.3 592 3.9 721 4.8 15090

≥ 25.0 3266 91.8 134 3.8 159 4.5 3559

Unknown 6591

Total energy intake (kcal)

393– 1380 3635 93.0 120 3.1 152 3.9 3907 < 0.05

1381– 1685 3541 92.1 128 3.3 176 4.6 3845

1686– 2026 3561 92.5 120 3.1 169 4.4 3850

2027– 4262 3442 90.9 167 4.4 176 4.6 3785

Unknown 10933

(Continues)
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Cheese

Low leveld Middle levele High levelf 

Total p

No. % No. % No. %

Age (years) Mean SD Mean SD Mean SD

Mean±SD 57.6 10.1 55.3 10.1 58.6 10.0
Family history of prostate cancer

No 10078 49.6 8789 43.2 1470 7.2 20337 0.499
Yes 31 44.3 36 51.4 3 4.3 70
Unknown 5913

Body mass index (kg/m2)
< 18.5 531 51.6 406 39.5 92 8.9 1029 < 0.05
18.5– 24.9 7321 49.1 6495 43.6 1085 7.3 14901
≥ 25.0 1817 49.5 1627 44.3 229 6.2 3673
Unknown 6717

Total energy intake (kcal)
393– 1380 2583 63.2 1362 33.3 144 3.5 4089 < 0.05
1381– 1685 2075 50.5 1819 44.3 213 5.2 4107
1686– 2026 1963 47.8 1863 45.4 281 6.8 4107
2027– 4262 1743 42.3 1963 47.7 410 10.0 4116
Unknown 9901

Butter

Low leveld Middle levele High levelf 

Total p

No. % No. % No. %

Age (years) Mean SD Mean SD Mean SD

Mean± 
SD

57.2 10.1 55.4 10.1 58.7 10.6

Family history of prostate cancer
No 10484 52.2 7892 39.3 1718 8.5 20094 0.488
Yes 32 47.8 31 46.3 4 6.0 67
Unknown 6159

Body mass index (kg/m2)
< 18.5 523 51.7 362 35.8 127 12.5 1012 < 0.05
18.5– 24.9 7649 52.0 5836 39.6 1238 8.4 14723
≥ 25.0 1890 51.9 1465 40.2 289 7.9 3644
Unknown 6941

Total energy intake (kcal)
393– 1380 2566 63.5 1268 31.4 206 5.1 4040 < 0.05
1381– 1685 2220 54.5 1578 38.7 275 6.8 4073
1686– 2026 2112 52.0 1629 40.1 320 7.9 4061
2027- 4262 1825 44.6 1809 44.2 460 11.2 4094
Unknown 10052

aSeldom to twice/week.
bThree to four times/week.
cAlmost everyday.
dSeldom.
eOnce/month to twice/week.
fThree times/week.
gStandard diviation.
hPeason's chi- square test.

T A B L E  1   (Continued)
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Japan  Public  Health  Center– Based  Prospective  Study 
showed  significant  positive  risk  and  dose- response  rela-
tionships for the consumption of dairy products.6

In the present study, the consumption of milk and yo-
gurt was a risk factor for prostate cancer, and milk intake 
showed  a  significant  dose– response  relationship.  While 
cheese and butter consumption showed positive correla-
tions, statistical analyses deemed these relationships not 
to be significant.

Concerning the association between dairy product in-
take and prostate cancer development, contrasting results 
have  been  reported  in  literature.  A  recent  meta- analysis 
showed that all relative risks (RRs) of high consumption 
and dose– response for total prostate cancer ranged from 
1.68  to  1.09  (1.07  per  400  g/d)  for  total  dairy  products. 
For milk (whole, low- fat, and skim milk considered sep-
arately), the RRs ranged from 1.50 to 0.92 (95% CI: 1.06, 
0.98  per  200  g/d),  and  for  cheese,  the  RRs  ranged  from 
1.18  to  0.74  (1.10  per  50  g/d).11  Another  study  reported 
that the RR of increasing risk of total prostate cancer for 
the intake of total dairy products was 1.07 (95% CI: 1.02, 
1.12)  per  400  g/d;  the  RR  for  total  milk  intake  was  1.03 
(95%  CI:  1.00,  1.07)  per  200  g/d,  and  the  RR  for  low- fat 
milk intake was 1.06 (95% CI: 1.01, 1.11) per 200 g/d; the 
RR  for  cheese  intake  was  1.09  (95%  CI:  1.02,  1.18)  per 
50 g/d, and the RR for dietary calcium was 1.05 (95% CI: 
1.02, 1.09) per 400 mg/d.12

Several studies tried to examine which components of 
dairy products may be associated with prostate cancer. A 
high  fat  diet  was  reported  to  be  possibly  associated  with 
prostate cancer development.33 They are classified as ani-
mal/vegetable  fat  or  saturated/unsaturated  fatty  acids  in 
several  ways.  The  possible  risks  of  the  development  and 
progression  of  prostate  cancer  after  the  consumption  of 
total and specific  types of  fat were  investigated.33,34 Dairy 
products  contain  large  quantities  of  saturated  fatty  acids. 
Some  ecological  studies  reported  a  close  relationship  be-
tween prostate cancer- related death and fat and calorie in-
take. In other studies, although a relationship between fat 
intake and prostate cancer incidence was found, the cancer 
risk disappeared after adjustment for total energy intake.33 
A meta- analysis of the relationship between fatty acid in-
take and prostate cancer development showed that the ev-
idence was  limited, and no definite relationship could be 
reached  between  the  consumption  of  total  fat,  saturated 
fatty  acids,  monounsaturated  fatty  acids,  or  polyunsatu-
rated  fatty acids and overall prostate cancer development 
and  also  “advanced/high- grade”  prostate  cancer  develop-
ment.35  However,  recent  studies  reported  that  each  kind 
of  fatty  acids  may  have  heterogeneous  effects,36- 38  which 
might explain the contradictory results of the role of dietary 
fat regarding prostate cancer development.38 In our results, 
the HR of milk intake was slightly decreased after adjusting 

for BMI. The risk associated with the intake of dairy prod-
ucts may thus be influenced by total energy intake.

Calcium and vitamin D in dairy products are suggested 
to  play  important  roles  in  the  pathogenesis  of  prostate 
cancer. It is hypothesized that the intake of high amounts 
of calcium inhibits the synthesis of 1,25(OH)2 vitamin D, 
thus  increasing  the  risk  of  developing  prostate  cancer.1 
Epidemiologically,  the  Health  Professional  Follow- up 
Study reported that calcium was a risk factor for prostate 
cancer incidence independent of fat intake, especially for 
advanced  and  metastatic  cancer  (RR  =  1.6  in  advanced 
cases,  RR  =  1.8  in  metastatic  cases).10  In  the  Cancer 
Prevention Study II Nutrition Cohort, total calcium intake 
including supplements other than the intake through diet 
was examined, and the relationship with prostate cancer 
was investigated. However, another study similarly exam-
ining  calcium  intake  concluded  that  moderate  intake  of 
calcium did not markedly increase prostate cancer risk.39 
A positive relationship of total calcium and dairy calcium 
intakes,  but  not  nondairy  calcium  or  supplemental  cal-
cium intakes, with total prostate cancer risk was reported. 
Additional intake of calcium from food supplements was 
associated with an increased risk of fatal prostate cancer.12 
In Japan, as in the Western world, milk and dairy products 
are major dietary sources of calcium intake. Calcium and 
vitamin D, in concurrence with saturated fat in dairy prod-
ucts, favor the development of prostate cancer.

Insulin- like  growth  factor- 1  (IGF- 1)  was  suggested  to 
be  positively  associated  with  the  risk  of  prostate  cancer 
in meta- analyses.40- 42 High- energy intake43 and milk con-
sumption44 may increase plasma IGF- 1 levels. One study 
suggested  a  link  between  fat  intake  and  prostate  cancer 
involving  IGF- 1,  insulin,  or  leptin.45  Moreover,  another 
study showed that vitamin D levels increased circulating 
IGF- 1 levels.46

In  our  previous  study,  unfortunately,  we  could  not 
show a correlation between serum IGF- 1 levels and pros-
tate  cancer  incidence.31  The  largest  pooled  analysis,  in-
cluding our previous  study,  investigating  the association 
between circulating concentrations of IGFs (IGF- I, IGF- II, 
IGFBP- 1, IGFBP- 2, and IGFBP- 3) and prostate cancer risk, 
provided strong evidence that IGF- I is highly likely to be 
involved in prostate cancer development.47

This  study  has  some  limitations.  A  drastic  change  in 
the  methods  to  diagnose  prostate  cancer  has  occurred 
in  the  last  30  years.  Prostate- specific  antigen  (PSA)  has 
been used in clinical practice since 1987,  just before our 
baseline survey (1988– 1990). The importance of PSA as a 
screening test has increased in the last decade worldwide, 
including  Japan.  Recently,  many  patients  without  any 
lower urinary tract symptoms were diagnosed with pros-
tate cancer based on high PSA levels. Some municipalities 
in  Japan  performed  mass  screening  for  prostate  cancer 
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based  on  PSA  levels,  but  no  area  surveyed  in  our  study 
was included.

Moreover, our study did not collect detailed clinical in-
formation on cancer cases, such as information on serum 
PSA  levels,  tumor- lymph  node- metastasis  (TNM)  stage, 
or  pathological  grade,  because  we  obtained  information 
about cancer incidence not from local hospitals but from 
local cancer registries. Thus, we could not investigate the 
risk  adjusted  for  the  characteristics  of  prostate  cancer. 
The participants who visited a hospital regularly for some 
chronic  disease  might  have  had  a  higher  probability  of 
undergoing  PSA  testing.  In  our  study,  the  opportunities 
to  take  a  PSA  test  were  not  recorded. We  tried  to  assess 
the risk of dairy products adjusted for diseases (diabetes 
mellitus, hypertension, and gastric ulcer) under treatment 
at the time of the baseline survey, but the results did not 
change (data not shown).

In  summary,  despite  such  limitations,  our  cohort 
study  suggests  that  the  intake of dairy products  is an 

important risk factor for prostate cancer development 
in  Japan.  In  particular,  the  data  may  provide  further 
clues  regarding  the  effects  of  high  intake  of  fat,  cal-
cium, and IGFs. Further studies are needed to clarify 
which components of dairy products contribute to this 
increased  risk.  The  consumption  of  dairy  products  is 
worthy  of  consideration  when  comparing  Japanese 
and  Western  diets  regarding  the  risk  of  developing 
prostate cancer.
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T A B L E  2   Hazard ratios (HRs) of the incidence of prostate cancer with 95% confidence intervals (CIs) for the 
consumption of dairy products

Person 
- years

No. of 
cases HR1a 95% CI p

p for 
trend HR2b 95% CI p

p for 
trend HR3c 95% CI p

p for 
trend HR4d 95% CI p

p for 
trend

Milk (n = 24,220)

Low levele  165,980 126 Ref. Ref. Ref. Ref.

Middle levelf  50,275 50 1.29 0.93 1.80 0.127 0.009** 1.32 0.94 1.85 0.114 0.011** 1.28 0.84 1.95 0.248 0.008** 1.38 0.85 2.24 0.196 0.039**

High levelg  170,219 196 1.37 1.08 1.73 0.009** 1.37 1.08 1.74 0.010** 1.48 1.11 1.97 0.008 ** 1.43 1.02 1.99 0.036**

Yogurt (n = 20,518)

Low levele  302,638 222 Ref. Ref. Ref. Ref.

Middle levelf  12,498 16 1.45 0.87 2.41 0.153 0.092* 1.47 0.87 2.49 0.150 0.151 1.22 0.60 2.48 0.591 0.041** 1.11 0.51 2.38 0.784 0.208

High levelg  15,251 22 1.35 0.87 2.11 0.184 1.28 0.81 2.04 0.292 1.69 1.02 2.80 0.043 ** 1.43 0.82 2.49 0.206

Cheese (n = 20,407)

Low levelh  160,112 137 Ref. Ref. Ref. Ref.

Middle leveli  146,927 146 1.23 0.97 1.56 0.090* 0.259 1.26 0.99 1.60 0.065* 0.327 1.20 0.91 1.57 0.196 0.851 1.21 0.88 1.65 0.243 0.462

High levelj  23,710 26 1.04 0.68 1.58 0.874 0.99 0.63 1.55 0.964 0.87 0.50 1.50 0.612 1.03 0.57 1.86 0.929

Butter (n = 20,161)

Low levelh  254,905 223 Ref. Ref. Ref. Ref.

Middle leveli  46,085 53 1.26 0.94 1.71 0.128 0.048** 1.29 0.95 1.75 0.099* 0.036** 1.19 0.83 1.73 0.346 0.263 1.22 0.80 1.87 0.358 0.587

High levelj  25,950 34 1.34 0.93 1.93 0.114 1.37 0.95 1.98 0.096* 1.22 0.77 1.93 0.401 1.05 0.60 1.83 0.874
aAdjusted for age and family history of prostate cancer (FHPCa), and stratified by area.
bAdjusted for age, FHPCa and body mass index (BMI), and stratified by area.
cAdjusted for age, FHPCa, BMI and total energy intake, and stratified by area.
dAdjusted for age, FHPCa, BMI, total energy intake and education level, and stratified by area.
eSeldom to twice/week.
fThree to four times/week.
gAlmost everyday.
hSeldom.
iOnce/ month to twice/week.
jThree times/week.
*p < 0.1; **p < 0.05.
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