Appendix 5. Evidence table of studies on cancer
Evidence table 3a: Female specific cancers: Breast cancer (BC), Ovarian cancer (OC), and Endometrial cancer (EC)

	Reference details 
	Study design 

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time baseline to outcome 
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results 
	Confounders adjusted for
	Study quality  & relevance /comments

	Prentice et al. 2006


	Intervention
	Women’s Health Initiative, 50-79 y
48,835 randomised
Intervention: 19,541
Control: 29,294
USA
	Breast cancer
	Total fat, dietary modification incl. increase in F&V, whole grains
	8.1 y
	FFQ, annually
	Intervention: 19,541
Control: 29,294
655 cases
	Reduced total fat, increase in F&V, whole grains

Total fat intake, E%
Intervention: 
37.8 (baseline)
26.7 (year 3)

Comparison:
37.8 (baseline)
36.2 (year 3)
Average difference: 8-11 E%
	1993-1998, follow-up at March 2005
	Ns
	
	B


	Martin et al. 2011


	Multi-centre RCT
	30-65 y, Canada
Incl: Extensive mammographic density (>50%), BMI 19-<27 kg/m2, & no history of cancer
	Invasive BC
	I: Advice to reduce fat to 15 E% & increase CHO to 65 E%
Diet counselling: 1y=monthly, 2y=quarterly,
3-10y=6 mo.
C: General dietary advice 
	10 y (mean)
	3-d food records in sub-group at
baseline, 1-2 y, 3-d, non-consecutive food records, baseline, 3-4 y, 4-6 y, & 8-10 y
	4,610
Incl. 118 cases in I & 102 in C
	Total fat:
Baseline: 29-30 E%
I: 19-22 E%
C: 30-31 E%
SFA: Baseline: 10 E%
I: 6-6.9 E%
C: 10 E%
PUFA: Baseline: 5.6 E%
I: 3.8-4.6 E%
C: 5.7-6.2 E%
	1998 - Dec 2005
	No effect on total invasive cancers 
I vs C. HR (95% CI)=1.19 (0.91-1.55)
Nested CC (OR)=1.15 (0.83-1.60)
Tot fat: Q4 vs Q1: HR=1.18 (0.81-1.71)

	Age at entry, menarch + 1st birth, parity, menopausal status, HRT ever, smoking history, first-degree relative with BC, no of live births, BW at baseline
	B
Relatively few cases
Low fat intake in intervention group

	Byrne et al. 2002


	Prospec-tive cohort
	44,697 Post-menopausal women with no history of benign breast disease with FFQ
NHS, USA

Exclusions:
Implausible energy intakes, cancer
 
	Post-menopausal invasive breast cancer
	Intake of total fat, SFA, UFA, 18:1, 18:2, TFA, protein, CHO, energy
	14 y
	FFQ, 61- (1980) or 131-item (1984, 1986, 1990), past year, validated
	44,697 incl. 1,071 cases
	Quintiles. Not reported.
Means for 1986 assessment, E%
Tot fat: 32.3
SFA: 11.5
UFA: 20.8
18:1: 10.8
18:2: 5.2
TFA: 1.4
	1980-1994
 
	No sign. associations
	Age, height, age at menarche, 
use of postmenopausal hormones, combined parity and 
and age at first birth, BMI, weight change since age 18, 
energy intake, alcohol intake, family history of breast cancer,  vitamin A intake. Mutual adjustments for other fat types
	B
Lack of information on % eligibility. Same cohort as in Kim 2006

	Kim et al. 2006


	Prospec-tive cohort
	Post-menopausal women in 1980 and subsequently during follow-up 
NHS

Exclusions:
No FFQ in 1980, implausible energy intake (<500 kcal/d or >3,500 kcal/d), incomplete FFQ, previous diagnosis of cancer 
	Post-menopausal breast cancer
	Intake of total fat

Substitution effects of SFA, MUFA, PUFA, TFA, ALA, VLCn-3 replacements

	20 y
	FFQ, 61- (1980) or 130-item, every 2 y
	80,375 incl.
3,537 cases
	Graded intakes, E%
TotFat: <20 - >50

	1980 – 2000.
No. of eligible women not stated
	No sign associations
	Energy intake, age, alcohol intake, time period, height, parity, age at first birth, weight change since 18 y, age at menopause, use of hormone replacement therapy, family history of breast cancer, benign breast disease, age at menarche
	B
Energy intake not reported. No. of eligible women not stated

	Sonestedt et al. 2007


	Prospec-tive cohort
	Malmo Diet and Cancer study
Women >50 y,
12,781, mainly Caucasian, 
Subjects with relevant questionnaire version & Swedish skills included; 11,429.
Further excluded= prevalent cancer, except cervical cancer

	Postmeno-pausal breast cancer
	Intake of total fat, n-6 PUFA (+ fibre, fruit & veg)
	9.5 y
	Combined FFQ and 7-d menu-book

	11,726, incl. 428 cases
	Q5 vs Q1, (mv)
TotFat: 96 - 62 g/d (Md 39 E%) 
n-6: 14.1- 6.6 g/d (md 4.6 E%) 
n-3: (1E%)
	-2003

	RR Q5 vs Q1 (95% CI)
TotFat (g): 1.59 (1.09, 2.32) ptrend=0.015) for subjects with BMI <27, ns for whole population.
n-6 (g):1.54 (1.13, 2.10) ptrend=0.004). 
1.84 (1.24, 2.71), ptrend=0.002, for subjects with BMI<27 kg/m2 (~66%): 

No association for total fat in model 1, but a borderline positive trend (p=0.06) in 2nd model, 
n-6: positive trend across quintiles, which did not change in model 2
	Age, method version, diet interviewer, season & total energy intake.

2nd model: + height, weight, education, use of hormone therapy & contraceptive pills, age at first child birth, alcohol consumption, & leisure physical activity,
	B
power calculations not reported, unclear reporting of results in 1st & 2nd model =uncertainty about adj. for estrogens & unclear Incl./Excl.

	Löf et al. 2007


	Prospec-tive cohort
	Scandinavian Women’s Lifestyle and Health Cohort, Uppsala, Sweden
women, 30-49 y
49,261 with study questionnaire
Excl: BC, emigration before follow-up, implausible energy intake, missing info on BMI, education, OC use, age at menarche, parity, age at first birth, BC in first-degree relative

	Breast cancer
	Intake of total fat, SFA, MUFA, PUFA
	13 y
	Self-adm FFQ, 80 items, validated
	44,569 incl.
974 cases
	Q1 vs Q5 (E%)
TotFat: 29-34
SFA: 11-16
MUFA: 9-11
PUFA: 3.6-4.8
	Recruit-ment 1991-92, follow-up Dec 2005
	Overall NS
Reduced risk (HR) in women > 50 y Q5 vs Q1:
MUFA: 0.45 (0.25-0.99)
PUFA: 0.54 (0.35-0.85)

	Education, parity, age at menarche, use of oral contraceptives, age at first birth by parity, first-degree relative with breast cancer, non-alcohol total energy, total fat intake, BMI, alcohol intake
	B

	Thiébaut et al. 2007



	PCS
	50-71 y, USA
NIH-AARP Diet and Health Study, 1995-1996
	Post-meno-pausal invasive BC
	Total fat, SFA, MUFA, PUFA
	4.4 y
	124-item FFQ
	188,736
3501 cases
	Q5-Q1 (E%)
Tot fat: 40.1-20.3
SFA: 13.2-5.8
MUFA: 15.2-7.2
PUFA: 10.3-4.5
	nd

	Sign associations:
Tot fat: HR=1.11; Q4-5 vs Q1
SFA: HR=1.18; Q5, 
MUFA: HR=1.12; Q5
PUFA: HR=1.12; Q4-5, but only in non-HRT (Total fat, SFA, MUFA)
	Age (at entry, 1st live birth, menopause), years in study, education, BMI, no. of children, HRT, smoking, alcohol and non-alcohol energy in take, diet measurement error
	B
Short follow-up, drop-out rate not given, power calculations not reported, education and family history of BC not reported

	Sieri et al. 2008


	PCS
	20-70 y, n= 328,238 from
23 centers in 10 European countries (EPIC)

Exclusions:
Cancer at baseline, implausible EI or missing confounding variables

	Invasive BC
	Total fat & fat subtypes
	8.8 y
	Country-specific , mainly FFQ (self-adm/ interview, or  combined FFQ+DH
	319,826 (97.4%)
7119 cases
	Q5 & Q1 (ref): E%
Tot Fat: 44.9 – 28.9
SFA: 18.2 – 9.9
MUFA: 18.2 – 9.5
PUFA: 9.4 – 4.0


	
	SFA: HR Q5 vs. Q1: 1.13 & 1.02 per 20%-increase
in menopausal women sign only among non-HRT users,
Tot fat, MUFA & PUFA: ns
	Age, centre, education, smoking, height, weight, alcohol intake, menopausal status
	B
No adjustment for family history of BC

	Thiebaut et al. 2009a


	Multi-centre PCS

	46-65 y, France
95,644 
Excl=DHQ not returned or with miscoding, duplicate or empty, declined follow-up, missing follow-up info, mis-reporters, cancer diagnosis, vit E, C, b-carotene suppl.
	Invasive BC
	n-6 & n-3 PUFA (total and from various foods)
	8 y
	DHQ of past year intake (208 foods)
	56,007 incl.
1,650 cases
	Q5 vs Q1 E% (md)
n-6: 8.87-3.41
LA: 8.86-3.33
AA: 0.14-0.05
n-3: 0.90-0.44
ALA: 0.56-0.32
n-3LCP: 0.40-0.08
n-6/n-3: 14.76-5.48
	1993/97 - 2002
81% returned DHQ
59% analysed
	No overall effects of any FA.
n-3 LCP: Q5 vs Q1 HR=0.62 (0.44-0.86) only in Q5 of n-6 intake

ALA: HR dependent on food sources
	Age, EI, alcohol intakes, smoking, previous benign breast disease, BC in first-degree relative, age at menarche and menopause, parity, BMI, menopausal status and HRT
	B

	Park et al. 2012


	PCS
	Baseline 1993-1995 
Multiethnic cohort (5 ethnic groups): 215,000, hereof 99,800 post-menopausal, 45-75 y, USA, California, Hawaii 

14,799 excl. due to other ethnicity, previous breast cancer, or invalid FFQ

	Post-meno-pausal BC
	Total fat, SFA, MUFA, PUFA, n-6 & n-3 PUFA + specific fatty acids
	12 y
	26 page mailed FFQ
	85,089 eligible
3,885 cases
	Q5-Q1 (E%)
Tot fat: >35.7-<23.4
SFA:>10.9-<6.4
MUFA: >13.1-<8.3
PUFA: >9.0-<5.8
(g/d)
n-3 PUFA: 1.04-<0.68 
ALA: >0.99-<0.65
EPA & DHA:??
n-6 PUFA: >9.1-<5.7
LA: >9.0-<5.7
n-6/n-3: >9.6-<7.6
	-2007

	No sign association with tot fat, fat types, or individual FA
	Age (at entry, menarche, 1st live birth, menopause), years in study, ethnicity, family history of breast cancer, education, BMI, no of children, type of menopause, HRT, smoking, EI, alcohol use
	B
Limited relevance for general Nordic populations, but for ethnic minorities

	Cho et al. 2003


	Prospec-tive cohort
	Premenopausal women, 
97,807, 26-46 y, with 1991 FFQ

Nurses' Health Study II
USA

Exclusions:
Implausible FFQ, cancer, postmenopausal
	Pre-menopausal breast cancer
	Intake of total fat, SFA, MUFA, PUFA, TFA, VLCn-3, animal and vegetable fat
	8 y
	FFQ, 133- (1991) or 142-item (1995), past year, validated
	90,655 incl.
714 cases
	Quintiles, Md (E%)
TotFat: 24 – 38
SFA: 8 – 14
MUFA: 9 – 15
PUFA: 4 – 7
TFA: 0.9 – 2.3
VLCn-3: 0.03 – 0.19
	1991-1999
	Ns except for animal fat
RR Q2-Q5 vs Q1: 1.28-1.54 (95% CI: 1.02-1.73, p for trend 0.002)

	age in mo at start of follow-up and calendar year of the current questionnaire cycle, adjusted
for smoking, height, parity and age at first birth, BMI,  age at
menarche, family history of breast cancer, history of benign breast disease,  oral contraceptive use, menopausal status, alcohol intake, energy and protein intake, and protein. 2nd model also adjusted for other fats
	B

	Linos et al. 2010


	Prospec-tive cohort
	116,671 enrolled 1989, 25-43 y
Nurses' Health Study II,
USA
56,928 agreed to complete FFQ in school-age, 47,355 returned (83%)

Exclusions:
Implausible energy intakes, cancer before 1999, not premenopausal
39,268 premenopausal

	Pre-menopausal breast cancer
	Adolescent diet. Intake of total fat, SFA, MUFA, PUFA, animal and vegetable fat, CHO, fibre, GI, GL
	7.8 y
	124-item food frequency questionnaire on their diet during high school (HS-FFQ) in 1998,
	39,268 incl.
455 cases
	Quintiles, g/d
	1998-2005

31% excluded
	Q5 vs Q1 of total fat intake, 
RR of breast cancer 1.35 (95% CI 1.00-1.81). Ns for adolescent consumption of SFA, MUFA, PUFA or TFA
	age, total energy intake, family history of breast cancer, history of BBD,
menopausal status, age at menarche, parity, age at first birth, weight gain since age 18 y, BMI at age 18 y, current oral contraceptive,
and adult alcohol use

	B

	Murtaugh et al. 2011


	Case-control Study(CCS)
	25-79 y, USA, Multiethnic
2,521 cases
2,521 controls
	Pre-/post-menopausal (>57 y) BC
	Total fat & fat sub-types, protein CHO 
	-
	CAD DH with 58 key questions covering >100 foods
	2,521 cases
2,521 controls
	4 categories
Tot fat: >40 vs.<30 E% 
SFA: >14.1 vs <9.8
MUFA: >15.1 vs <11
PUFA: >8.9 vs <5.8

	-
	OR
Tot fat: inverse among post-menopausal, normal/ overweight
SFA: inverse
MUFA: inverse among post-menopausal, normal/ overweight
PUFA: ns
Similar results for non-Hispanic and Hispanic
	Age, center, education, smoking, PA, EI, fibre, Ca, height, parity, recent hormone exposure, BMI, BMI-hormone exposure-interaction
	B 

Details on inclusion, exclusion criteria, total study population missing.
Not adjusted for alcohol intake

	Wang et al. 2008


	CCS
	35-79 y, USA, Multiethnic

10,159 cases 
2,999 controls;

	1st primary invasive BC
	Total fat & fat subtypes
	-
	FFQ, modified Block 106-item
	1,703 cases
2,045 controls
	Mean E%
Tot Fat: 28.5-34.1 
SFA: 10.1-11.7
LA: 4.8-6.0
OA: 9.9-12.2
CHO: 46.8-52.9
	-
	Tot Fat: Q4vsQ1: OR=1.35 (sign)
SFA: ns
OA: sign positive. (mediated by tFA?)
LA: sign positive, ns after adj for other fats, but sign for benign disease 
	Age, race/ethnicity, menopausal status, BMI, country of birth, education, family history of BC or benign breast disease, age at menarche, parity, breastfeeding, height, alcohol intake. 
+EI, SFA, LA, OA in single model
	B

	Key et al. 2011

	Nested case-control from 4 cohorts
	4 cohorts, UK
	BC
	Total Fat, SFA, MUFA, PUFA
	2.4-7.8 y
	4-d, 7-d food diaries, FFQ (EPIC), validated
	657 cases 
1,911 controls in total
	Q5 vs Q1
Mv:
TotFat: 32-33 E%
SFA: 12 E%
MUFA: 10-11 E%
PUFA: 6 E%
	1991-2002
	No sign association with Tot fat or FA-categories
	Age, alcohol intake, parity, menopausal status, current HRT, PA, height, weight, EI
	B

	MacLean et al. 2006


	SLR of PCSs
	8 papers, 6 cohorts, 
729-~120,000 subjects
NL, SE, US
	BC
	n-3 PUFA (total, ALA, EPA, DHA, marine n-3)
	 y
	Dietary questionnaire, not further specified
	14,500-88,410
No. of cases not stated
	Extremes (quartiles, quintiles), 
	Articles published 1966 - Oct 2005 in several databases

	Insufficient evidence for an association between n-3 PUFA & BC
	Not stated in paper
	B
No. of cases not stated, Insufficient info on dietary assessment

	Pan et al. 2004



	CC
	782 cases identified

Physicians refused consent to contact the cases for 49 (6.3%) subjects, and 89 (11.4%)
cases had died before they could be sent questionnaires.

Questionnaires were sent to 644 cases; 20 questionnaires
returned due to incorrect address/ no updated address available. Of the 624 cases contacted, 442 completed and returned the questionnaires (68.6% of 644 eligible cases and 56.5% of ascertained cases).
3,578 potential
population controls. 71.0% of those contacted
and 65.4% of those ascertained returned questionnaire. However, 204 controls were excluded from our analysis because
both ovaries removed at least 2 years before interview.

Canadian National
Enhanced Cancer Surveillance System (NECSS)

	Ovarian cancer (OC)
	Total fat, SFA, MUFA, PUFA, protein, carbohydrate, dietary fibre, several food items, supplements

	-
	Diet from 2 years before interview, 69-item FFQ and general dietary changes compared with 20 years ago.
	442 cases
2,135 population controls
	Quartiles, not reported

	1994-1997
	Ns for total fat and sub-types
	10-year age group, province of residence, education, alcohol consumption, cigarette pack-years, BMI, total energy intake, recreational
physical activity, number of live births, menstruation years, and menopause status

	B

	Gilsing et al. 2011 
	NCS

	62,573 postmenopausal women, 55-69 y at baseline
Netherlands Cohort Study (NLCS)

	Ovarian cancer 
	Total fat and sources & subtypes (SFA, MUFA, PUFA) of fat (fresh meat, processed meat and fish), 
	16.3 y 
	150 item semi-quantitative FFQ asking to the previous 12 mo.

Dutch food composition table and FA from the TRANSFAIR database (based on data <1995 when tFA content of manufactured products decreased)
	340 cases
2,161 controls (sub-cohort members)
	Median intake in Q5 & Q1 (g/d)
Tot fat: 61/86.5, 
Vegetable fat: 2.8/15.9, 
Animal fat:23.9/56.6, ratio plant/animal 0.06/0.53, 
Meat fat 7.6/24.6, 
Dairy fat: 5.3/36.2, Margarine 9.7/42.5, SFA 23.1/37.5,
 MUFA 21.7/33.5, PUFA 8/23.3, 
tFA 1.5/3.5 
	
	No sign association, PUFA, animal fat, vegetable fat, dairy fat, other fat sources. 
tFA: Multivar RR in Q5 vs Q1=1.51 (95% CI 1.04-2.20, ptrend=0.01). 

	Age at baseline, EI, oral contraceptive use and parity
	B

EI not reported

	Bertone et al. 2002
	PCS
	NHS1 Diet baseline 1980 

80,258 women
	Ovarian cancer
	Intakes of total fat, fat sub-types & fatty acids
	16 y
	Self-adm 131 item FFQ (1980, 1984, 1986 and 1990)
	80 258 hereof 301 cases identified
	Q5 vs Q1 (g/d):
Tot fat 48.5/83.5, animal fat 34.7/65.8, vegetable fat 13.9/17/7, cholesterol (mg/day) 276/366
	1980-1996
	No association between intake of any type of fat and OCR. 
Tot fat Q5 vs Q1: Multivariate RR=1.03 (95% CI=0.72-1.45, ptrend =0.97). 
Intakes of fat-rich foods were also not associated with OCR, although an increase in risk with frequent intake of eggs was observed. 

	Age and age at menarche, 1st birth & menopause, BMI, parity, tubal ligation, hysterectomy, oral contraceptive use, PA, height, smoking status, menstrual cycle regularity, HRT and talc use.
Also with adj for EI and other nutrients (lactose, prot &CHO)
	B

	Genkinger et al. 2006
	Pooled analysis of 12 PCSs
	523,217 women in total
Range: 12,401 to 91,502
	Invasive epithelial ovarian cancer
	Total fat and subtypes of fat (E%), eggs & cholesterol 
	Mean follow-up 7-22 y
	Study specific FFQs, 24-hour recalls, or food records (different in different cohorts)
	553,217 hereof 2,132 cases 
	Daily median total fat intake ranged from 30E% to 43E%
	Follow-up period 1976-2004
	Total fat intake not associated with OCR:
 >45 vs. 30-35 E% pooled multivar RR=1.08 (95%CI=0.86-1.34). 
No association for MUFA, PUFA, tFA, animal & vegetable fat, cholesterol or egg intakes. 
A weak positive, but nonlinear association for SFA: Pooled multivar RR for highest vs lowest decile=1.29 (1.01-1.66)).
 
	EI, age at menarche, menopausal status at baseline, oral contraceptive use, HRT, BMI, smoking status
	B

Lacking information, e.g. energy intake, exclusion criteria. Some available in other articles

	Cui et al. 2011 
	PCS
	Data from NHS1, 1976 with 121,701 female nurses, 30-55 y, 11 US-states.
Eligible were women  who received FFQ in 1980. Exclusions: hysterectomy, incomplete FFQ, cancer before 1980, missing BMI
68,070 included in analysis
	Endometrial cancer risk (ECR)
	Total, animal and vegetable fat, SFA, MUFA, PUFA, TFA, n-3 FA, fibre, CHO, GL, energy
	26 y
	61 item FFQ at baseline (1980) and 130 item FFQ in 1984, 1986, 1990, 1994, 1998 and 2002.
USDA database
	68,070 including 669 cases
	Cumulative and quintile intakes (mv): Q1/Q5 (g/d): 
Tot fat: 50.0/75.4, Animal fat: 28.0/52.8, Veg-fat 14.1/31.1,
SFA: 17.6/29.3, 
MUFA: 18.9/30.1, PUFA: 7.6/13.0, 
tFA: 2.2/4.7
n-3 PUFA: 0.05/0.29
	Dietary baseline 1980.
Follow up rate > 90% for each 2y-follow-up cycle, up to June 2006

	No significant associations between dietary fat and EMCR. Tot fat: Q4 vs. Q1 RR=0.78 (95%CI=0.60-0.99, ptrend=0.18) and similar findings for animal fat. 
	EI, weight, BMI, smoking, oral contraceptive use, HRT, age at menopause & at last birth, hypertension and diabetes. 
	B

	Bandera et al. 2007
	Meta-analyses  (2 PCS & 9 CCS)
	Separate meta-analyses for different exposures
2 cohort studies from Norway and USA
6 case-control studies from Canada, China  and USA (population-based), 3 with hospital controls from Greece, Mexico and USA
 
	Endometrial cancer
	Total fat, SFA, animal and vegetable fat and cholesterol
	Not reported
	FFQ, Dietary history
	Variable
	Total fat: highest vs lowest category and
per 10 E% 

SFA: highest vs lowest category and per 10g/1000 kcal 
mg
	Not reported
	Case-control studies Random effects OR:
Total fat: 1.24 (95% CI: 1.10-1.41) per 10 E% from total fat
SFA: 1.28 (95% CI: 1.12- 1.47) per 9 E% (10 g/1,000 kcal)
No sign associations in cohort studies
	
	B
(AMSTAR)
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Evidence table 3b: Prostate cancer (PC)

	Reference details 
	Study design 

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time baseline to outcome 
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results 
	Confounders adjusted for
	Study quality  & relevance /comments

	Augustsson et al. 2003

 
	PCS
	51,526 men, 40-75 y (mv ≈54y), 
HPS,USA

Exclusions: 
Cancer <1986, 
missing data or implausible EI


	PC
	Fish Intake, n-3 VLCPUFA, EPA & DHA
	12 y
	131 item semi-quant FFQ, validated
	47,882 incl.
2,482 cases, hereof 617 with advanced PC incl. 278 metastatic PC
	4 fish intake categories <2/mo vs. >3 /wk, incl
n-3 LCPUFA: 0.1 vs 0.6 g/d
	1986-1998
93% of original cohort analysed
	RR of metastatic PC per 0.5 g/d of n-3 LCPUFA=0.76 (0.58, 0.98), 
Results for EPA & DHA are not clearly stated.
Fish oil supplement: NS
Fish >3/wk vs. <2/mo: NS for PC & advanced PC, but RR=0.56 (0.37, 0.86) for metastic PC 
	Age, EI, PA, SFA, MUFA, LA, ALA, tFA, lycopene, retinol, & vit D
	B
Lacking data on food database, power & multiple test issues.

Excluded, replaced by Leizmann et al.

	Leitzmann  et al. 2004


Included in Carayol et al. 2010

	PCS
	40-75 y
51,529
Health Professonals Follow-up Study, USA

Exclusions:
Previous cancer, incomplete FFQ

	PC (adenocarci-noma)
	LA, AA, ALA, EPA, DHA


	14 y 
	Semi-quantitative predefined portion FFQ. 131 food items, 

Repeated 1990, 1994, 1998
	47,866 incl.
2,965 cases
	Quintiles, E%
LA: <4.0 - >6.2
ALA: <0.37 – 0.58
EPA: <0.014 - >0.066
DHA: <0.032 – 0.122
	1986 – 2000
	Overall PC incidence: Ns

Advanced PC: ALA associated with increased risk
	Age, time period, major ancestry, family history of PC, BMI at 21y, height, history of T2D, history of vasectomy, cigarette smoking in previous 10 y, vigorous PA,  energy intake, E% from protein, MUFA, SFA & TFA, intake of calcium, supplemental vit E, and lycopene
	B
Low intake of n-3 FA, energy intake not reported

	Koralek et al. 2006

Included in Carayol et al. 2010

	PCS
	38,350 men, 55-74 y
Screening arm of PLCO trial, men screened annually for up to 5 y.
Excluded were: men with prior history of cancer (except non-melanoma skin), no initial screening, lost during follow-up, missing base-line questionnaire, no or incomplete/unreliable FFQ, initial screening after Sept 2002.
USA
	PC
	a-linolenic acid (ALA), specific food sources
	5.1 y
	Self-adm FFQ, 137 item, usual diet during past year
	29,592 incl. 1,898 cases 
	Q5 vs Q1 (md)
1.75 – 1.38 g/d
	Recruit-ment 1993- June 2001. Follow-up until Sept 2002.

	No sign associations with ALA
	Age, BMI, family history of prostate cancer, history of diabetes, smoking history, intake of energy, lycopene, supplemental vit E, aspirin use, physical activity, number of screens, study centre, race
	B
Limited follow-up for part of population

	Wallström et al. 2007


	PCS
	45-73 y, Sweden
11,063
Excl: Cancer diagnosis

	PC
	Total fat, SFA, MUFA, PUFA, 
n-6 PUFA, n-3 PUFA, LA, ALA, EPA, DHA + other FAs
	11 y
	Combined FFQ and DH

	10,564 incl.
817 cases
	Q5 vs Q1 (median g? per 2523 kcal)
Tot fat: 127.6-86.1
SFA: 58.8-33.1
MUFA: 45.1-29.6
PUFA: 23.0-12.0
LA: 18.9-9.0
ALA: 2.7-1.7
AA: 0.27-0.11
EPA+DHA: 1.30-0.16
n-3 PUFA: 3.8-1.8
n-6 PUFA: 19.1-9.2
n-3/n-6: 0.30-0.14
	1991-2005
5% excluded
	DHA: RR=1.29 (1.02-1.64).
Other FA: NS.

Findings for DHA may be chance (authors’ comment)
	Age, diabetes, WC, height, living alone/with partner/other, education, alcohol habits, BMI, smoking, birth country. Ca intake, intake of fruits, vegetables, and red meat (energy adjusted). 
	B


	Park et al. 2007


Included in Carayol et al. 2010

	PCS
	Multi-ethnic  Cohort study (5 ethnic groups), >45 y, 
USA, California, Hawaii

Exclusions:
Other ethnicity than in cohort, previous PC, invalid diet data, lack of height, weight, education or smoking

	PC


	Total fat, SFA, MUFA, PUFA, n-3, n-6, ALA, EPA, DHA, n-6/n-3-ratio, cholesterol, meat
	8 y
	FFQ self-adm, quantitative, covering 1 y (>180 items, 8/9 freq cat, 3 portion sizes).
Developed from 3-d measured food record
	82,483 incl.
4,404 cases  (incl. 1,278 advanced PC)
	Q5 vs Q1 E%
Tot fat: 39.1-20.5
SFA: 12.3-5.5
MUFA: 14.7-7.4
PUFA: 9.9-5.0
P:S-ratio: 1.21-0.59
n-3PUFA: 1.13-0.59 (g/1000 kcal)
LA: 1.07-0.70
EPA: 0.037-0.009
DHA: 0.07-0.01
n-6 PUFA: 10.0-6.4
n-6/n-3: 10.3-7.3
chol: 162-59.5 (mg)
	Recruitment 1993-96. Follow-up Dec 2002
	No sign association for any fat exposures comparing Q:s (HR)
	Time of study, ethnicity, family history of PC, education, BMI, smoking, EI
	B
No adjustments for other potential risk factors (e.g. Ca, dairy, selenium)

	Crowe et al. 2008


	PCS
	148,372, 50-67 y, 8 European countries

Excl: Lack of data, unreliable dietary data, history of cancer


	PC
	Total fat, SFA, MUFA, PUFA
	8.7 y
	Country-specific, mainly FFQ (self-adm/ interview, or  combined FFQ+DH
Validated
	142,520 incl.
2,727 cases
	Q5 vs Q1 E%
Tot Fat: 40.4-31.3
SFA: 17.2-10.1
MUFA: 18.2-11.4
PUFA: 7.4-4.3
P:S-ratio: 0.70-0.33
	
	Fixed effect analysis of 7 prospective studies: No sign association for Tot fat, SFA, MUFA, PUFA 
Also no sign association for any exposures in Q-comparisons.
Risk of high-grade PC sign decreased by:
Tot Fat: per 10 E%
MUFA: per 5 E%
PUFA: per 5 E%
	Centre, height, weight, smoking, education, marital status, EI
	B
Info on grade for 60% of cases, only

	Carayol et al. 2010


	SLR & meta-analysis of  PCSs
	4 PCSs & 1 nested CCS (1999-2007)
218 302 healthy controls
10,748 cases
	PC
	ALA
	5-16 y
	FFQ (self-administered semi- or quantitative), >131 food items 
	218,302 healthy
10,748 cases
	Meta-analysis:
a) Q4 vs. Q1 (g/d, high midpoint): 1.8-2.7 vs. 0.7-1.4
b) >1.5 vs <1.5 g/d
	Search covered publications from 1963 –2008

	a) ns
b) pooled RR=0.95 (0.91-0.99)
	Age in all, variable for others (e.g. education, race, PA; EI, family history of PC, BMI)
	B

	Bidoli et al. 2005


	CCS
	Incl= 46-74 y, 5 provinces, Italy

1294 cases (mv 66 y)
1451 hospital controls (63 y)

	PC
	Macronutrients: Protein, sugars, starch & total fat and specific FA & cholesterol
	-
	FFQ, usual diet, 78 foods + open questions, 2 y prior diagnosis/ hospitalisation
Validated
	1,294 cases
1,451 controls
	Quintiles, 
	Recruitment 1992-2004-
	OR (95% CI). 
PUFA: 0.8 (0.6-1.0)
LA: 0.8 (0.6-1.0)
ALA: 0.7 (0.6-0.9)

In model with all macronutrients per 100kcal/d:
MUFA: 1.11 (1.03-1.20)
PUFA: 0.84 (0.72-0.98)
	Age (5y intervals), study centre, education, family history of PC, EI (residual model)
	B

Some potential confounders not adjusted for, e.g. dairy, Ca, Se, lycopene


	Fradet et al. 2009


	CCS
	466 men with aggressive prostate cancer, 65.5 y (mv)
478 age- and ethnicity-matched controls, 65.7 y (mv)
USA

Exclusions:
Implausible energy intake (68 men excluded)

	Aggressive prostate cancer
	LA, AA, ALA, EPA,DPA, DHA, LCn-3 PUFA, 
n-3/n-6 ratio, fish
	-
	FFQ, validated, period prior diagnosis 
	466 cases
475 controls
	Quartiles, g/d (midpoint)
LA: 7.5 - 24.2
ALA: 0.79 – 2.55
LCn-3 PUFA: 0.07 – 0.59


	2001-2004
	OR Q5 vs Q1 (95% CI):
Sign inverse associations for EPA, DPA, DHA, n-3/n-6 ratio.
LC n-3: 0.37 (0.25-0.54). Modified by cyclooxygenase-2 genetic variation

Ns for ALA and n-6 PUFA
	Energy intake, age, ethnicity, institution, total fat intake, BMI, smoking, PSA screening, family history of PC
	B

	Hu et al. 2010


	CCS
	20-70 y, 8 Canadian provinces 

2,638 cases eligible hereof 1,797 included
4,235 potential population controls hereof 2,547 included
	PC
	Total fat, SFA, MUFA,PUFA & tFA), protein, carbohydrate, cholesterol
	-
	69 item FFQ, validated, intake 2 y before data collection
	1,797 cases
2,547 controls
	Intake only reported as “g/d” in group
tFA: 2.0-2.2 g/d (mv), corresponds to ca. 0.9 E% (calculated from intake of protein, fat, CHO)
Total EI not reported
	1994-1997
Cases: 24.7%
Controls: 35.5%
	OR: Q4 vs Q1 (95% CI)
tFA: 1.45 (1.16-1.81)
NS for total fat, SFA, MUFA, PUFA
	Age, province, education, family income, BMI, alcohol, EI
	B

	Lophata-nanon et al. 2010


	CCS
	< 60 y (55.7 y mv), UK
512 cases & 838 population frequency age-matched controls
Nationwide, UK
	Early onset PC
	Total fat, SFA, MUFA, PUFA
	-
	Diet 5 years prior PC diagnosis in cases or current in controls. 

Self-adm FFQ, 130 food items, 7 frequencies, validated
	512 cases
838 controls
	Q5 vs Q1 (g/d energy-adjusted (residual method))
Tot fat: >108.4-<64.5
SFA: >39.3- <23.1
MUFA: >36.5-<22.2
PUFA: >20.5-<12.1
	1999-2004
	OR (95% CI) Q5 vs Q1
Tot fat: 2.53 (1.72-3.74)
SFA: 2.49 (1.69-3.66)
MUFA: 2.69 (1.82-3.96)
PUFA: 2.34 (1.59-3.46)

	Age, first-degree relative with PC, baldness in 40s. Energy adjusted intakes (residual method).

No observed difference for PA, smoking, social class, thus not in model.
	B
 Some potential confounders not adjusted for, e.g. dairy, Ca, Se, lycopene.
Recruitment details lacking


	MacLean et al. 2006


	SLR of PCSs
	7 papers from 5 cohorts, incl. 17 risk estimates for PC, 

272-62,573 subjects
NL, SE, USA
	PC

	n-3 PUFA (total n-3 PUFA, ALA, EPA, DHA, marine n-3)
	3-30 y
	Dietary questionnaire, not further specified
	8,881-58,279
No. of cases not stated
	Extremes (quartiles, quintiles), 
	Articles published 1966 - Oct 2005 in several databases
	Insufficient evidence for an association between n-3 intake and PC
	Not stated in paper
	B
No. of cases not stated, Insufficient info on dietary assessment

	Dennis et al. 2004


	SLR & meta-analysis of PCS & CCSs
	5 PCSs (1989-1999)
15 population-based CCSs (1987-2004)
9 hospital-based CCSs (1983-2000)
US, Canada, Asia, Europe 

Studies reporting only intakes in quartiles were excluded.
	PC
	Total fat, ALA, EPA, DHA (in search)

+SFA, MUFA, PUFA, LA in analysed
	6-21 y (prospective studies)
	FFQ (self-administered or interview) 14-276 food items. 
32% validated
	
	Analysis:
Tot fat: per 45g/d increase in intake
ALA: 1.5 g/d increase
EPA: 0.5g/d increase
	Articles published 1966-2003

	Tot Fat:
All studies RR (95% CI): 1.17 (1.10-1.25), 1.11 (1.01-1.22) for studies adj for energy
Population CC: 1.20 (1.11-1.30), but ns for studies adj for energy
Hosp CC & cohorts (4): ns
ALA (5): 1.26 (1.10-1.45). Results were extremely inconsistent
EPA (2): 1.11 (1.00-1.24)
	Variable Stated for each study, e.g. age, family history of PC, SES, BMI, EI.

	B

Plus for tabulating dietary assessment methods and databases






Appendix 5 (continues). Evidence table of studies on cancer
Evidence table 3c: Colorectal cancer
 
	Reference details 
	Study design 

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time baseline to outcome 
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results 
	Confounders adjusted for
	Study quality  & relevance /comments

	Beresford et al. 2006
	Interven-tion
	Women’s Health Initiative
	Colorectal cancer
	Total fat, dietary modification incl. Reduced total fat, increase in F&V, whole grains
	8.1 y
	FFQ, annually
	Intervention: 19,541
Control: 29,294
480 cases
	Reduced total fat, increase in F&V, whole grains.
Compliance c. 70%

Total fat intake, E%
Intervention: 
37.8 (baseline)
26.7 (year 3)

Comparison:
37.8 (baseline)
36.2 (year 3)
Average difference: 8-11 E%
	1993-1998, follow-up at March 2005
	Ns
	Age group, prior colorectal cancer, hormone therapy study participation. Ca and vit D study participation was adjusted as a time-dependent variable 
	B
Mixed dietary intervention.
Low reported energy intake during intervention

	Key et al. 2011

	Pooled NCS in PCSs
	UK dietary cohort consortium (data from 7 PCSs: EPIC-Norfolk, EPIC-Oxford, Guernsey study, Medical Research Council National Survey of Health and Development (NSHD), Oxford Vegetarian study, UK Women´s cohort study (UKWCS) and Whitehall II).
n= 2,516 
	Colorectal cancer (CRC) risk with data from cancer registries
	n-6 PUFA, n-3 PUFA, & n-6/n-3 PUFA-ratio 
+ retinol, vit A, thiamine, riboflavin, vit B6, folate, vit B12, vit D, calcium, iron, magnesium, potassium 
	Different total study periods in different studies?
	4-7 d-food diaries
	565 cases

1951 matched controls

(matching criteria: cohort, age & calendar month at diet assessment)
	Intakes categorised into lowest, medium-low, medium-high and highest. Not reported.

Mean intakes:
M: cases/control
n-6 FA E% 5.6/5.6
n-3 FA 0.7/0.7

F cases/controls
n-6 FA E% 5.8/5.6
n-3 FA 0.7/0.7

	Cases defined as who were cancer free at the time of diet assessment and who developed CRC >12 mo after and before the end of the study period


	No associations between CRC risk and dietary intake of any marker of essential fatty acids
	Age, height, weight, EI, alcohol intake, fiber intake, smoking, education, social class & PA
	B

Limited study details given, analyses of data from several different cohort studies.



	Dahm et al. 2010
	Nested case-control study 
	United Kingdom dietary cohort consortium (data from seven established prospective cohort studies in the UK). EPIC Norfolk, EPIC-Oxford, Guernsey study, Medical Research Council National Survey of Health and Development (NSHD), Oxford Vegetarian study, The UK Women´s cohort study (UKWCS) and Whitehall II.
	CRC
	Total fat, SFA, MUFA, PUFA
	Dietary data collected between 1985 and 2003 (different in different studies).
Follow-up approx. after 5-18 y
	4- to 7 day food diaries and FFQ either at recruitment or during a subsequent survey. 
	579 cases and 1996 matched controls
	Mean E% in sex specific Q1/Q5:
Total Fat:
Men: 29.8/39.1
Women: 29.7/39.0
SFA:
Men: 10.7/15.6
Women: 10.3/15.7
MUFA: 
Men: 10.2/13.6
Women: 9.9/13.6
PUFA:
Men: 5.0/7.9
Women: 4.9/8.1
	Recruitment 1991-2003. Follow-up Dec 2003-Dec 2006
	No associations with tot fat or types of fat irrespective of whether dietary data were obtained by food diary or FFQ. 

	Height, weight, smoking, PA, education, social class, non-fat EI, fibre intake (g/day) and alcohol intake (g/day)
	B

Limited study details given, analyses of data from several different cohort studies.


	Ruder et al. 2011

	PCS 
	NIH-AARP diet and health study (USA)

Men & women (58% M), 50-71 y (mean 62.8y), 92.8% white. 617,119 with baseline data on current diet, hereof 334 907 with data on earlier diet. 

Exclusions:
Prevalent cancer at baseline or at completion of risk factor questionnaire, extreme EI etc.


	Colorectal cancer
(cancer in colon or rectum, only first primary diagnoses incl). 
	Total fat, vit A, vit C, EI, CHO, protein and Ca, 

+Evaluation of how dietary change over time affects CCR
	1995-2005
	124 item FFQ about diet in the past 12 mo and two 37 item FFQ about diet at ages 12-13 and 10 y prior recruitment
	Cohort for analysis: 292,797 participants

3,773 cases (2,480 in men & 1,293 in women)
	Median adolescent fat intake (g/1,000 kcal) Q1/Q5=51/61

Fat intake (g/1000 kcal) at baseline (40-61y) Q1/Q5:46/61 

	Follow up 10 y after baseline (?)
(or when the participants moved out of the cancer registry area)

Approximately 5% lost to follow up
	Positive association between total fat intake 10y before baseline for colon cancer risk (HR=1.15, 95% CI 1.01, 1.30, ptrend=0.02,) but not for rectal cancer.

	EI at 12-13y, EI in the past 12 mo, age, sex, BMI, race, education, PA, alcohol consumption, smoking, use of NSAID, HRT & family history of colon cancer

NB: Those with CRC was older, had higher EI and alcohol, less educated, less PA and took NSAID or HRT less often
	B

Dietary data only in adolescence, the past 10 y and past 12 mo before baseline (no data during follow-up)



	Daniel et al. 2009
	PCS
	Participants in the Cancer Prevention Study II Nutrition 

In 1,992 n= 168,165 (original no not reported) hereof 90% available for follow up in 1999 (58,555 men & 73,643 women).

Exclusions:
History of CRC or cancer other than non-melanoma skin cancer, FFQ data incomplete or improbable (=59%)
	Risk for CRC and mortality
	n-6 & n-3 PUFA and n-6/n-3 PUFA-ratio 

Dietary intake only from foods not supplements
	7-13 years
	68-item FFQ in 1992 and 152 item FFQ in 1999

Follow up questionnaire for exposure info by mail in 1997, 1999, 2001, 2003 & 2005. 
	99080 participants available for analysis in 1999 (43108 M and 55972 F) 

869 cases (452 M and 417 F). 
	Relationship between n-3 and n-6 polyunsaturated fatty acids. Mean intakes g/d
Total PUFA 11.50, Total n-6 11.12, LA 9.91, AA 0.09, GLA 0.01. Total n-3 1.23, ALA 1.06, marine n-3 0.19, DHA 0.12, EPA 0.06, DPA 0.02

	Follow up from 1999 to date of CRC, loss to follow-up, death, report of a other cancers or June 30 2005, whichever came first. 
Response rate for each follow-up questionnaire >88%
(Baseline data from 1992)
	n-6 PUFA Q4 vs Q1 in men: multivariate RR (95% CI) for 0.81 (0.61-1.07), ptrend=0.07
ALA Q4-2 vs Q1 in women: RR=1.50 (1.12-2.01), 1.40 (1.04-1.87) & 1.38 (1.02-1.85), respectively, ptrend=0.13]
n-6/n-3 PUFA-ratio was not related to CRC risk. 

Differential associations by sex warrant further investigation
	BMI, HRT, colorectal screening, recreational PA, NSAID, age, EI, red & processed meat, low-fat dairy, fruit &vegetable intake
	B 

Unclear on reporting of overall response rate


	MacLean et al. 2006


	SLR of PCSs
	38 articles, 20 cohorts, 65 risk estimates.

9 articles from 7 cohorts, 
727-121,700 subjects
NL, SE, US
	CRC
	n-3 PUFA (tota n-3 PUFA, ALA, EPA, DHA, marine n-3 LCPUFA)
	 Y
	Dietary questionnaire, not further specified
	3,111-88,751
No. of cases not stated
	Extremes (quartiles, quintiles), 
	Articles published 1966 - Oct 2005 in several databases
	Insufficient evidence for an association between n-3 PUFA intake and CRC
	Not stated in paper
	B

No. of cases not stated, Insufficient info on dietary assessment

	Lin et al. 2004



	PCS
	39,876 women, >45 y
Women’s Health Study, randomised placebo-controlled study on vit E and aspirin for cancer & CVD
USA
Excluded:
Insufficient dietary data, missing info on potential risk factors, 
	Colorectal cancer
	Total fat, SFA, MUFA, n-6, n-3, TFA, individual FA, animal & veg fat, cholesterol, food items
	8.7 y
	FFQ, 131-item, previous year, validated (NHS)
	37,547 incl.
202 cases
	Quintiles, Q1 vs Q5 E%
TotFat: 22 – 38
SFA: 7 – 13
MUFA: 8 – 15
n-6: 3.8 – 7.6
n-3: 0.03 – 0.2
 
	Recruitment 1993, follow-up 2003
	NS for total fat and fat subtypes
	Age, random treatment assignment, BMI, family history of colorectal polyps, physical activity, smoking, alcohol consumption, postmenopausal hormone therapy, total energy intake (multivariate)
	B

Limited no. of cases in view of intervention, very low intake of n-3 FA

	Theodora-tou et al. 2007


	CCS + meta-analysis
	1,455 cases, 16,79 y
1,455 controls, population-based,
Scotland, 45% of all cases that occurred during recruitment period.

58% of approached cases and 57% of controls participated

Exclusions:
Death, too ill, recurrence of CC, unable to give concent

	Colorectal cancer
	Total fat, SFA, MUFA, PUFA, n-3, n-6, TFA, 9 individual FA
	-
	FFQ, semi-quant.,150 food items, validated, 1 y prior diagnosis
	1,455 cases 
1,455 controls
	4 categories, energy adjusted, g/d
TotFat: <76 - >95 
SFA: <32 - >43 g/d
MUFA: <29 - >36
PUFA: <12 - >16
n-6: <9 - >13
n-3: <1.9 - >2.8
EPA: <167 - >442 mg/d
DHA: <234 - >587 mg/d
n-3/n-6: <0.17 - >0.28
	Recruitment 1999-2006
Drop-out: 18% of participating cases,
3% of participating controls
	Reduced risk for n-3, EPA, DHA and n-3/n-6 ratio
Ns for other FA
	Age, sex, area of residence, family history of colorectal cancer, energy intake, fibre intake, alcohol intake, use of non-steroidal anti-inflammatory drugs, smoking, BMI, physical activity
	B

	Kato el al. 2010


	CCS
	1,335 cases (41.7%), 45-80 y (62 md) and
1,682 controls (59.4%), 63 y (md), population-based, concented
1,205 cases and 
1,547 controls eligible after completion of study
USA

Exclusions:
Missing co-variates
	Colorectal cancer
	Total fat, SFA, ciis-MUFA, n-6, 
n-3, TFA
	-
	Telephone- admin FFQ, 
2 y prior diagnosis, validated
	1,163 cases
1,501 controls
	Quartiles, not specified
Mean intakes, Cases/controls, Md energy-adjusted
TotFat: 96.5/95.6
SFA: 28.8/28.6
Cis-MUFA: 36.2/36.3
n-6: 20.0/20.4
n-3: 2.0/2.0
TFA: 7.9/7.6
	Recruitment 2003-2005

	Overall ns.
Reduced risk with increasing intake of n-3 and n-6 PUFA among subjects with intake of fibre below median (<18 g/d)
	Age, gender, biomarker sample, energy intake , Ca and fibre intake, physical activity in subjects 30s, BMI, family history of colorectal cancer, pack-years of cigarette smoking, postmenopausal hormone use (women), highest education, NSAID use
	B

	Williams et al. 2010


	CCS
	1,417 eligible  cases, 40-79 y
1,827 eligible controls, population-based
1,057 cases and 1,019 controls interviewed

Exclusions:
Incomplete data and implausible enegy intake

North Carolina Colon Cancer Study, USA
	Distal Colorectal cancer
	Total fat, SFA, MUFA, PUFA, , protein, meat
	-
	FFQ, 124-item, 1 y prior diagnosis, interviewer admin. 
	945 cases
959 controls
	Quartiles, E%
TotFat: 27.3 – 43.3
SFA: 7.7 – 13.8
MUFA: 17 – 51 (g/d)
PUFA: 10.3 – 30.6 (g/d)

	Recruitment 2001-2006
~30% drop-out
	Ns for total fat and sub-types
	Age, sex, education, BMI, family history of colorectal cancer, NSAID use, physical activity, intake of calcium, fibre and energy
	B



Appendix 5 (continues). Evidence table of studies on cancer
Evidence table 3d: Total cancer, pancreatic, renal, bladder, lung and skin cancer

	Reference details 
	Study design 

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time baseline to outcome 
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results 
(RR & 95% CI on less otherwise indicated)
	Confounders adjusted for
	Study quality  & relevance /comments

	Virtanen et al. 2008
	PCS
	Physician Health Follow-up Study (PHFS). Baseline 1986.
51,529 US male health professionals, 40-75y,BMI=25.5 kg/m2
Incl. by profession and age.

Exclusions:
CVD or cancer at baseline, lack of diet info or implausible EI 


	Primary outcomes: incidence of major chronic diseases incl. CVD, cancer or other non-traumatic deaths
	Intake of fish & n-3 LCPUFA

+ potential interaction with n-6 PUFA
	18 y
	Semi-quantitative FFQ every 4th y

US Dept. of Agriculture & Harvard database

n-3 LCPUFA validated vs. adipose tissue 
	40,230, 9715 cases (3639 CVD events, 4,690 cancers & 1386 other deaths)
	Exposure (mean) in Q1 & Q5 for fish intake: 0.04 & 0.85 g EPA+DHA/d
	-2004 

8% in every 2y-cycle
	No association with cancer: RR in deciles =0.998 [0.987, 1.010].
	Age, BMI, EI, PA, smoking, diabetes, hypertension and hypercholesterolemia, family CVD or cancer history, aspirin use, alcohol intake, vitamin use, fiber, tFA, SFA, n-6 PUFA, GI, & red meat.
	B

No info about recruitment procedure, response rate, handling of early cases and power consideration.

	Stolzenberg-Solomon et al. 2002

[in MacLean2006]
	PCS
	27,111 male smokers, 50–69 y
ABCT-study, Finland
	Pancreatic cancer
	Total fat, SFA, MUFA, PUFA, LA, ALA, nutrients, food items
	13 y
	Self-admin. dietary history
questionnaire, usual portion size and
frequency of consumption during the previous year of over
200 food items, using a color picture booklet as a guide forfood items & portion sizes, validated
	27,111 incl. 163 cases
	
	1985 through November 1997
	SFA: HR = 1.60, 95% CI: 0.96, 2.64 (p trend = 0.02)
Ns for total fat and other fat types
	Energy intake (residual method), age, years of smoking, energy-adjusted folate intake. MUFA and PUFA also for energy-adjusted SFA intake 
	B

	Michaud et al. 2003

[in MacLean2006]
	PCS
	121,700 female nurses (1976). In 1980 98,462 women(81 percent) of the participants returned a dietary questionnaire
NHS

Exclusions:
Incomplete FFQ, implausibly high or low
caloric intake or
a cancer diagnosis (other than non-melanoma skin cancer)
prior to baseline
	Pancreatic cancer 
	Total fat, SFA, MUFA, PUFA, TFA, LA, ALA, 18:0, cholesterol, animal & veg fat,
	18 y
	61-item FFQ in 1980, FFQ in 1984, 1986, and 1990 included 131 foods. About 80 % completed the FFQs during
follow-up.
	88,802 Incl. 178 cases
	
	
	Ns for total fat and other fat categories or FA
	pack-years of smoking (past 15 years; current and past smokers separately), BMI (quintiles
in 1976), history of diabetes mellitus, energy intake (quintiles), height (quintiles), physical activity (continuous), and menopausal status.
	B

	Nöthlings et al. 2005
	PCS
	215,000. Multiethnic cohort. M & F, 45-75 y, USA, African American, Latino, Japanese-American, Native Hawaiian and Caucasian

Exclusions: 
Not in targeted ethnic groups, extreme EI (low or high) & PCR at baseline. 
	Pancreatic cancer risk PCR
	Intake of total fat and SFA, meat, other animal products, cholesterol 
	7 y

	Quantitative FFQ
	482 cases and 190 063 non-cases
	Q1 & Q5 (E%): 
Tot fat: 20.5/39.0, 
SFA:5.5/12.2

Dairy fat: 1.1/7.5
Meat fat: 1.3/8.8
Dairy SFA; 0.7/4.7
Meat SFA: 0.5/3.3
	Enrolment 1993-1996. Follow-up
2001
Person time ended at the earliest of the following dates; of PCR diagnosis, of death, or end of study
	NS for tot fat, SFA or cholesterol.
	Age, smoking status, history of diabetes mellitus and familial PCR, ethnicity and EI. 
	B

Limited relevance for Nordic population, but for ethnic minorities

	Thiebaut et al. 2009 b
	PCS
	525,473 men and women, 50-71 y The initial cohort consisted of 617,119 men and women).
Exclusions:
Incomplete FFQ data, technical reasons, cancer within 1 y after follow-up.

US NIH AARP Diet and health study
	Pancreatic cancer 
	Total fat, SFA & MUFA, n-3 and n-6 PUFA, and food sources of SFA
	6.3 y
	124 item FFQ, covering the past year. 

Nutrient intakes calculated from USDA databases
	525,473 hereof cases 865 men and 472 women

	Median intake in Q1 and Q5 (E%) for men/women: 
Tot fat Q1: 20.8/20.3 and Q5: 40.0/40.0, 
SFA Q1: 5.9/5.8 Q5: 13.3/13.2, 
MUFA Q1:  7.7/7.2, Q5: 15.5/15.2, 
PUFA Q1: 4.5/4.5, Q5: 9.6/10.2)
	Recruitment 1995-96. Follow-up Dec 2003.
	Combined risk in Q5 vs. Q1 (adj for dietary measurement error )
Tot fat: HR=1.45 (95% CI=1.07-1.97; men 1.53 & women 1.23
SFA: HR=1.41 (1.16-1.72), particularly SFA from animal sources (HR=1.43 (1.20-1.70), ptrend= <0.001) 
	EI, smoking history, BMI & history of diabetes 
	B



	Heinen et al. 2009


	Case-cohort study
	58,279 men and 62,573 women, 55-69y
408 incident  exocrine cases
Controls: random sample of 5,000 subjects (2,411 men and 2,589 women), incl. 19 incident cases
Netherlands Cohort Study (NLCS)

Exclusions:
Incomplete questionnaires, prevalent cancer, implausible dietary data, incident endocrine pancreatic cancer (1)
	Pancreatic cancer, exocrine
	Total fat, SFA, MUFA, PUFA, TFA, LA, ALA, EPA, DHA, meat, fish, eggs
	13.3 y
	150-item FFQ, the year preceding study start, validated
	350 cases
4,438 controls
	Quintiles, g/d (energy-adjusted) + fixed increments
	1986-Dec 1999
	NS for total fat and subtypes
	Adjusted for gender, age (y), energy,
Smoking, alcohol intake, history of diabetes mellitus, history of hypertension, BMI, vegetable & fruit intake, fatty acids adjusted for total fat intake
	B

	Allen et al. 2009


	PCS
	EPIC
370,019 (M:F=38:62)
44-59 y (mean 52 y)
8 European countries

Exclusions:
previous cancer, missing data, or EI/EE in the top or bottom 1% of the distribution 


	Renal cell carcinoma
	Total fat, SFA, MUFA, PUFA, cholesterol
	8.8 y
	National food tables from each country

Validated vs. face-to-face 24-h dietary recall interview in a 8% random sample of the cohort
	370 019,
507 cases (M: 290  & F: 217)
	Exposure in Q1 & Q5:
Total fat: 33 & 42 g/d
SFA: 11 & 17 g/d
MUFA: 11 & 19 g/d
PUFA: 4.6 & 7.7 g/d


	1992-2000 and on average 8.8y ahead

Drop-out rate 0
	No association between intake of any FA & risk of developing renal cell carcinoma
	Age, sex, EI, BMI, PA, smoking, alcohol E%, centre, height, education, & menopausal status
	B


	Lee et al. 2008


	Pooled analysis of 13 prospective studies
	13 prospective studies 530,469 women 244,483 men

Australia, Canada, Finland, Netherlands, Sweden, USA

Exclusions:
Implausible energy intake, cancer
	Renal cell cancer
	Total fat, SFA, MUFA, PUFA, animal fat, plant fat, cholesterol, protein, foods
	7-20 y
	Validated
FFQ or diet history. No. of food items 45-276
	530,469 women 244,483 men
Cases: 709 women, 769 men
	Quintiles,
Means (E%) for each cohort:
Fat: 29 – 43 E%

	Follow-up period:
Start: 1980-1993
End: 1987-2004
	Ns sign associations
	Age, history of hypertension, BMI, pack-years of smoking, combination of parity and age at first birth, fruit and vegetable
intake, alcohol intake, and total energy intake
	B

Some cohorts with very low energy intake

	Hu et al. 2008


	Case-control
	2,199 diagnosed cases, 20-79 y.

1,878 received questionnaires.
1,345 completed.
740 cases of kidney cancer excluded
1,138 cases 

8,117 potential controls
5,039 population controls with complete data

Exclusions:
Deceased or too ill to participate (321), wrong address, no or incomplete data
Canada
	Renal cell cancer
	Total fat, SFA, MUFA, PUFA, TFA, n-3 PUFA, 
n-6 PUFA, Cholesterol, protein, 
carbohydrate, sugars, fibre, energy intake
	-
	FFQ, 69 items, diet 2 y earlier.
Dietary data also collected
to assess general changes in the individual’s diet compared with intake 20 y earlier.
	1,138 cases 
5,039 population controls
	Quartiles, not stated
Means given as grams per week
	Recruitment 1994 – 1997
Drop-out:
Cases: 15% (40% if excluded kidney cancers are included)
Controls: 38%

	ORs for Q4 vs Q1 (95% CI) :
Total fat : 1.67 (1.21-2.32), 
SFA : 1.53 (1.14-2.05) 
MUFA : 1.46 (1.05-1.97)
PUFA : ns
n-3 PUFA : 1.30 (1.00-1.71), ns for trend
n-6 PUFA : ns
TFA : 1.31 (1.04-1.65)
	Sex, 10-yr age group, province, education, BMI, alcohol use, pack-year smoking and total energy intake
	B

Excluded kidney cancer cases diagnosis not stated

	Brinkman et al. 2011a


	Retrospective case-control study
	472 eligible cases, 25-74 y, New Hampshire Dp Health’s cancer register of which 398 were interviewed.

694 eligible controls, <65 y, English speaking with listed telephone number of which 526 were interviewed.

USA

	Bladder cancer
	Tot fat, animal, veg fat, SFA, MUFA, PUFA, ALA, EPA, DHA, LA, AA,n-6/n-3 PUFA-ratio, individual SFA and MUFA and cholesterol
	-
	Semi-quant FFQ, previous 12 mo (Willett)
	322 cases
239 controls
	Cases/controls:
TotFat: 
	July 1998 – Dec 2001
Cases: 32% of eligible
66 % of eligible controls
	OR Q4 vs Q1 (95% CI)
Tot & animal fat: ns
Veg fat: 0.39 (0.18-0.86)
SFA & MUFA: ns
PUFA: 0.43 (0.19-0.98)
ALA: 0.26 (0.10-0.65)
EPA, DHA: ns
LA: 0.43 (0.19-0.96)
AA &n-6/n-3: ns
Sign only for ALA after mutual adj. for the correlated fats and FAs)
	Age, sex, smoking pack/y, cholesterol intake, EI
	B

High drop-out rate among cases

	Brinkman et al. 2011b


	Retrospective case-control study,
	200 cases (67.6 y, mv)

386 controls (64.2 y, mv), selected from a Belgian authority, Limburg, Belgium. 26% of invited agreed to participate
	Bladder cancer
	Total Fat, SFA, MUFA,& LA, several foods
	-
	Mailed FFQ, 322 items, prior 12 mo, interviewer-checked, validated
	200 cases
386 controls
	
	Recruit-ment 1999-2004.
Drop-out not reported
	OR Q3 vs Q1 (95% CI)
Tot fat: ns
SFA: ns
MUFA: ns
18:2: ns
	Sex, age, smoking, no cig per day, no years of smoking, occupational exposure to PAH or amines, EI
	C
Few cases, response rate not reported, low response rate among controls

	Smith-Warner et al. 2002

	Pooled analysis of PCSs
	8 cohorts, 25-107 y, 
Europe and US
n=430 281 (6,771-88,307 subjects per cohort & >50 cases)

	Lung cancer
	Total fat, SFA, MUFA, PUFA, cholesterol
	6-16 y
	FFQ, 
	430,281,
incl. 3,188 cases
	Tot fat (mean)
31.9-43.0 E%
	
	NS for pooled estimate for any exposure after adj. for smoking.

	Age, education, BMI, alcohol intake, fruit & vegetable intake, EI, smoking, 
	B

	Van Dam et al. 2000


	PCS
	Health Professionals Follow-up Study (HPFS)

Men 40-75 y, 51,529 hereof 43,217 eligible

Excl: Previous cancer at baseline and each 2 y-period, invalid FFQ.
	Basal skin cancer
Self-report, every 2nd year
	Total fat, SFA, MUFA, PUFA, n-3 LCPUFA, carotene, vit D & E, retinol, folate, vitC
	8 y
	131 item semi-quant. FFQ, past year, validated
	43, 217
Incl. 3,190 cases
	Q5 vs Q1 (E%, md)
Tot Fat: 40.5 – 24.4
SFA: 14.7 – 7.6
MUFA: 15.9 – 8.9
PUFA: 8.0 – 4.2
VLCn-3 (g/d): 0.58 – 0.07
	1986-31 dec 1993
	Total fat: RR=0.81 (ptrend=<0.001).
Modelling with other FA suggest association limited to MUFA (RR=0.79, ptrend=<0.02)
	Age, 2-y follow-up periods, smoking, major ancestry, EI, BMI, hair colour, mean annual solar radiation in region of residence, frequency of routine medical checks, 
	B
Sun exposure habits not assessed, place of residence used as proxy

	Hakim et al. 2000


	Case-control study
	792 (568 with diet data), >30 y, non-Hispanic (Anglo) & Hispanic white,
Arizona, USA
Controls selected via random telephone no.
	Squamous cell carcinoma of the skin
	Total fat, SFA, MUFA, PUFA, n-3 & n-6 PUFA
	-
	4 24-h recalls
	301 cases
267 controls, population-based
	3 categories; <50th percentile, 50-90th p, >90th p
	Drop-out not stated. Cases=25% & controls=
31%  (deduced from text)
	No sign associations
Tendency for decreased risk in highest VLCn-3 PUFA category: OR 0.71, 95% CI: 0.49-1.00), p for trend=0.055

	Age, sex, EI, history of diagnosed actinic keratosis, ability to tan, no of freckles on arm, use of sunscreen
	B






Appendix 5 (continues). Evidence table of studies on cancer
Evidence table 3e: oral, pharyngeal, esophageal and gastric cancer

	Reference details 
	Study design 

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time baseline to outcome 
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) & Exposure range /compliance
	Follow-up period & drop-out rate (%)
	Results 
	Confounders adjusted for
	Study quality  & relevance /comments

	O’Doherty et al. 2011



	Case control study
	219 RE
220 BE
224 EAC
256 frequency matched controls
Ireland
	Esophagitis, Barrett’s esophagus, esophageal adeno-carcinoma (EAC)
	Total fat, SFA, MUFA, PUFA, food groups
	-
	Semi-quant. FFQ, modified EPIC, 101 items, 5 y before diagnosis
	219 RE
220 BE
224 EAC
256 controls

	Quartiles, g/d
	2002-2005
	OR for EAC: Q4 vs Q1 (95% CI)
Total fat: 5.44 (2.08-14.27)
SFA: 2.41 (1.14-5.08)
MUFA: 5.35 (2.14-13.34)

	Age, sex, smoking, BMI, job type, education, EI, fruit & vegetable intake, alcohol intake, Helicobacter pylori infection, NSAID , gastroesophageal reflux symptoms, location
	B

	O’Doherty et al. 2012


	PCS
	50-71 y US-subjects
617 119 (of 3.5 million) returned questionnaire
566 401 acceptable,
494 978 included hereof 295 305 men & 
199 673 women

Excl: Cancer diagnosis, proxy respondents, extreme EI
	Espohageal & gastric cancer
	Total fat, SFA, MUFA, PUFA, TFA,  n-3 PUFA
	9.7 y
	FFQ, 124 item, past year, 10 categories,
1994-96 USDA database
	494,978 incl. 630 EAC, 215 ESCC, 454 gastric cardia adenocarcinoma, 501 gastric noncardia adenocar-cinoma
	Q5 vs Q1

	1995/96 – Dec 31, 2006
	Overall no associations.
Sub-group analysis (BMI): normal BMI:
HR for PUFA (Q5 vs Q1): 0.76 (95% CI: 0.63-0.92)

	Age (categories), sex, BMI, EI, alcohol intake, fruit, vegetables, red meat, education, ethnicity, marital status, vigorous and usual daily PA; cigarette smoking, self-reported diabetes 
	B

	Lucente-forte et al. 2009


	Case-control
	230 cases, age 63 y (md)
547 controls, age 63 y (md) admitted to the same hospitals as cases 
	Stomach cancer

	Total fat, SFA, MUFA, PUFA, 18:1, LA, ALA, vegetable and animal fat, protein, sugars,  starch, cholesterol 
	-
	FFQ, 78 item, 2y prior cancer diagnosis, validated
	230 cases
547 controls
	Tertiles, not reported
Means, g/d (controls):
TotalFat: 75.5
SFA: 24.4
MUFA: 36.7
PUFA: 10.0

	1997-2007
Drop-out <5%
	ORs Q3 vs Q1 [95% CI): 
PUFA : 0.66 (95% CI: 0.44-0.97) 
LA : 0.67 (0.45-1.00)
NS for  total fat, SFA, MUFA or other  individual FAs
	age and sex, adjusted for year of interview, education, physical activity, BMI, tobacco smoking, family history of stomach cancer and total energy intake
	B

Relatively few cases, hospital controls




