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WLHS Swedish Women Lifestyle Health Cohort Study

YTC/Chinese Miners Chinese Miners, High Risk Population Study
Zutphen Study Zutphen Study Cohort
Background

The main objective of the present systematic literature review isto update the evidence from
prospective studies and randomised controlled trials on the association between foods,
nutrients, physical activity, body adiposity and the risk of colorectal cancer in men and
women.

This SLR does not present conclusions or judgements on the strength of the evidence. The
CUP Panel will discuss and judge the evidence presented in this review.

The methods of the SLR are described in details in the protocol for the CUP review on
colorectal cancer (in Annex).
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Conclusions from the updated evidence for colorectal cancer. 2011 Report
(Based on the 2010 SLR and the Expert Panel discussion)

FOOD, NUTRITION, PHYSICAL ACTIVITY AND

CANCERS OF THE COLON AND THE RECTUM 2011

DECREASES RISK INCREASES RISK
Physical activity'? Red meat**®
Foods containing Processed meat*®
dietary fibre® Alcoholic drinks (men)?
Body fatness
Abdominal fatness
Adult attained height®
Probable Garlic Alcoholic drinks (women)?
Milk®
Calcium?*©
Substantial None identified

effect on risk
unlikely

1 Physical activity of all types: occupational, household, transport and recreational.
2 The Panel judges that the evidence for colon cancer is convincing. No conclusion was drawn for rectal cancer.

3 Includes both foods naturally containing the constituent and foods which have the constituent added.
Dietary fibre is contained in plant foods.

4 Although red and processed meats contain iron, the general category of ‘foods containing iron’
comprises many other foods, including those of plant origin.

5 The term ‘red meat' refers to beef, pork, lamb, and goat from domesticated animals.

6 The term ‘processed meat' refers to meats preserved by smoking, curing, or salting, or addition of
chemical preservatives.

7 The judgements for men and women are different because there are fewer data for women.
For colorectal and colon cancers the effect appears stronger in men than in women.

8 Adult attained height is unlikely directly to modify the risk of cancer. It is a marker for genetic,
environmental, hormonal, and also nutritional factors affecting growth during the period from
preconception to completion of linear growth (see chapter 6.2.13 - Second Expert Report).

9 Milk from cows. Most data are from high-income populations, where calcium can be taken to be a
marker for milk/dairy consumption. The Panel judges that a higher intake of dietary calcium is one way
in which milk could have a protective effect.

10 The evidence is derived from studies using supplements at a dose of 1200mg/day.
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Notes on methods

The article search and WCRF database update for the 2010 CUP Report ended in
December 31" 2009. The CUP team at IC updated the search from January 15t 2010
up to April 30" 2015 (See Flowchart).

2010 SLR refers to the first update of the 2005 SLR and CUP refers to the current
update (2015 SLR).

Dose-response meta-analysis were updated when at least two new publications with
enough data for dose-response meta-analysis were identified during the update and if
there were in total five relevant published cohort studies or five randomised controlled
trials. The meta-analyses include all relevant published studies.

Exposures for which the evidence was judged as convincing, probable or limited-
suggestive in the Second Expert Report were reviewed even if the number of
publications was below the previous figures; in most cases, the new data on these
exposures are tabulated and no meta-analyses were conducted.

Pooled analyses were included with other individual studies in the meta-analysis
when possible.

The term “dose-response meta-analysis™ refers to meta-analysis conducted using log-
linear dose-response models. Non-linear meta-analysis refers to meta-analysis using
log-non-linear models.

For comparability, the increment units for the dose-response analyses were those used
in the meta-analyses in the CUP- SLR conducted for other cancers . However, if most
of the identified studies reported in a different unit (servings or times/day instead of
g/day) these were used as increment unit, as indicated in the Protocol. The units used
may differ from those used in the 2010 SLR.

The statistical methods to derive missing data are described in the protocol.

Only summary relative risks estimated with random effect models are shown.

The interpretation of heterogeneity tests should be cautious when the number of
studies is low. Visual inspection of the forest plots and funnel plots is recommended.
The 12 statistic describesthe proportion of total variation in study estimates that is due
to heterogeneity. Low heterogeneity might account for less than 30 per cent of the
variability in point estimates, and high heterogeneity for substantially more than 50
per cent. These values are tentative, because the practical impact of heterogeneity in a
meta-analysis also depends on the size and direction of effects.

Highest vs lowest forest plots show the relative risk estimates for the highest vs the
reference category in each study. The overall summary estimate was not calculated
except for exposures such as physical activity or multivitamin supplement use where
dose-response analysis could not be conducted or when the pooling project results
could be included in a highest compared to lowest analysis, but not in a dose-response
analysis.

The dose-response forest plots show the relative risk per unit of increase for each
study (most often derived by the CUP review team from categorical data). The
relative risk is denoted by a box (larger boxes indicate that the study has higher
precision, and greater weight). Horizontal lines denote 95% confidence intervals
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(Cls). Arrowheads indicate truncations. The diamond at the bottom shows the
summary relative risk estimate and corresponding 95% CI. The unit of increase is
indicated in each figure and in the summary table for each exposure.

Dose-response plots showing the RR estimates for each exposure level in the studies
are also presented for each reviewed exposure. The relative risks estimates were
plotted in the mid-point of each category level (x-axis) and connected through lines.
Exploratory non-linear dose-response meta-analyses were conducted only when there
were five or more studies with three or more categories of exposure — a requirement
of the method. Non-linear meta-analyses are not included in the sections for the other
exposures. For exposures where the test for non-linearity is non-signification the non-
linear figures are not displayed.

The interpretation of the non-linear dose-response analyses should be mainly based on
the shape of the curve and less on the p-value as the number of observations tended to
be low, in particular in the extreme levels of exposure.
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Continuous Update Project: Results of the search

Flow chart of the search for colorectal cancer — Continuous Update Project
Search period January 1st 2010-April 30th 2015

18860 Potentially relevant
publications identified

4998 Papers retrieved and assessed
in duplicate for inclusion

A\ 4

13862 Papers excluded on the basis
of title and abstract

\4

A 4

551 Publications with inclusion
criteria

4447 Papers excluded for not fulfilling the
inclusion criteria

3869 were out of the research topic
179 Did not contain original
data/review

50 Did not contain cases of
colorectal cancer/adenoma

61 Did not reporton relevant
exposures

14 No measure of relationship

20 Commentary/letter to the editor
5 Ecological studies

109 Case- control studies on
colorectal cancer

46 cross-sectional studies

94 Meta-analysis

\ 4

13 Pooled analysis

A 4

344 articles extracted (of which 275 reported on colorectal
cancer and 87 reported on colorectal adenomas)

6 case cohorts

7 historical cohorts

38 nested case-controls
206 prospective cohorts
18 RCTs
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Cohort studies. Results by exposure

Table 1 Number of relevant publications identified during the 2010 SLR and the 2015

SLR and total number of publications by exposure.

The exposure code is the exposure identification in the database. Only exposures in
publications identified during the CUP are shown. A number of publications higher than five
does not necessarily mean that there are sufficient studies to conduct analysis for each cancer

type.
Number of Publications Total
Exposure Code Exposure Name Cohort Cohort Cohort nurgip er
2005SLR | 2010 SLR | 2015SLR | publications
111 Mediterranean diet - 3 3 6
131 Vegetarianism 2 1 1 4
14 Dietary guideline index score - 1 5 6
14 Healthy eating index - 1 3 4
14 Healthy pattern - 1 5 6
14 Individual level dietary patterns - 6 4 10
2114 Wholegrains 2 3 3 8
2.2.2 Total fruits 21 9 4 34
2.2 Total fruits and vegetables 11 6 4 21
2.2.1 Total vegetables 20 9 5 34
2.2.1.2 Cruciferous vegetables 8 3 3 14
22131 Garlic 2 1 3 6
2214 Green leafy vegetables 1 2 1 4
2221 Citrus fruits 4 3 2 9
2.3 Legumes 7 4 3 14
2.4 Nuts 1 1 1 3
25.1 Red and processed meat 14 9 8 31
25.1.2 Processed meat 17 9 6 32
251.2.2 Fried meat 1 2 1 4
2513 Red meat 15 7 7 29
25131 Beef 4 3 2 9
2.5.1.3.3 Porkand other processed meat 6 3 2 11
25.14 Poultry 18 3 4 25
25.15 Liver 5 4 1 10
2.5.2 Fish 26 9 6 41
26.1.1 Butter 3 1 1 5
2.6.4 Fructose 2 2 1 5
2.6.4 Sugars (as foods) - 1 1
2.7 Dairy products 11 5 3 19
2.7.1 Milk 17 6 2 25
2.7.2 Cheese 10 2 1 13
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Number of Publications

Total

Exposure Code Exposure Name Cohort Cohort Cohort nurgfb e
2005 SLR | 2010 SLR | 2015SLR | publications
2.7.3 Yoghurt 5 2 2 9
3.6.1 Coffee 8 10 4 22
3.6.1 Decaffeinated coffee - 1 2 3
3.6.2 Tea 7 5 4 16
3.6.2.2 Greentea 2 4 2 8
3.7.1 Alcoholism 7 1 2 10
3.7.1 Total alcoholic drinks 22 10 7 39
3.7.1.1 Beers 9 6 1 16
3.7.1.2 Wines 4 5 1 10
3.7.14 Liquor 5 5 1 11
4129 Nitrate - 1 1 2
4251 Salt preference - 1 1 2
4354.1 Nitrite 1 1 1 3
4.4.2 Acrylamide - 2 2 4
4.4.2.7 Bap - 1 1 2
4428 Heterocyclic amines - 1 1 2
4428 Meigx - 2 2 4
4428 Phip - 2 1 3
5.1 Carbohydrate 1 4 3 8
5.1.2 Dietary fibre 23 9 1 33
5121 Cereal fibre 6 3 3 12
5122 Vegetable fibre 7 6 1 14
51.2.3 Fruit fibre 7 6 1 14
51.4 Sucrose 2 3 1 6
5.1.5 Glycemic index 1 7 3 11
5.15 Glycemic load 2 8 3 13
5.2 N-3/n-6-ratio - 2 1 3
5.2 Serum triglycerides - 2 1 3
5.2 Total fat - 7 1 8
5.2 Triglycerides - 1 1
5.2.2 Saturated fatty acids 12 1 1 14
5.2.3 Monounsaturated fatty acids 9 8 1 18
524 Polyunsaturated fatty acids 4 1 11
524.1 Alpha-linolenic acid - 2 2 4
524.1 Alpha-linolenic acid (18:3 n-3) - 1 2 3
52.4.1 Dha (docosahexaenoic acid) 1 4 5 10
52.4.1 Docosapentaenoic acid - 2 5 7
52.4.1 Eicosapentaenoic fatty acid 1 3 2 6
524.1 Linolenic acid 1 3 1 5
524.1 N-3 fatty acids 1 3 2 6
5.24.2 Arachidonic fatty acid (20:4) - 1 3 4
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Number of Publications

Total

Exposure Code Exposure Name Cohort Cohort Cohort nurgfb e
2005 SLR | 2010 SLR | 2015SLR | publications
524.2 Dihomo-gamma-linoleic - 1 1 2
524.2 Gamma-linolenic acid (18:3 n-6) - 1 1 2
524.2 N-6 fatty acids 1 7 1 9
525 Trans 18:1 fatty acid - 1 1 2
5.25 Trans fatty acids 1 2 2 5
5.3 Protein 1 1 3 5
5.3.1 Methionine 8 9 7 24
5.4 Alcohol (as ethanol) 22 13 13 48
55.1 Total carotenoids, blood - 1 1 2
55.1 Vitamin a - 3 1 4
55.1.1 Serum retinol - 2 1 3
55.1.2 Alpha-carotene 2 1 2 5
55.1.2 Beta-cryptoxanthin 1 1 1 3
55.1.2 Serum beta-carotene - 2 1 3
5.5.10 Dietary vitamin d 13 1 2 16
5.5.10 Plasma 25-hydroxyvitamin d 1 1 4 6
55.10 Vitamin d supplement - 1 1 2
55.11 Serum alpha-tocopherol 1 2 2
55.11 Vitamin E 9 3 1 13
55.11 Vitamin E from foods 2 1 3 6
55.11 Vitamin E from supplements 4 2 2 8
55.13 Multivitamin supplement 9 4 4 17
55.2 Lycopene 3 1 1 5
55.3 Dietary folate 10 6 5 21
55.3 Total folate 3 8 5 16
55.3 Plasmafolate - 5 5 10
554 Riboflavin - 5 2 7
554 Riboflavin, biomarker - 1 1 2
55.7 Dietary pyridoxine (vit B6) 1 4 2 7
55.7 Plasma pyridoxine (vitamin B6) 1 2 2 5
55.7 Pyridoxine (vitamin B6) 1 1 5 7
55.9 Dietary vitamin C 7 2 3 12
55.9 Vitamin c supplement - 1 1 2
5.6.1 Sodium - 1 3 4
5.6.2 Dietary heme iron 1 4 4 9
5.6.2 Iron 4 4 2 10
5.6.2 Iron, serum - 1 2 3
5.6.3 Dietary calcium 27 8 2 37
5.6.4 Selenium 2 1 1 4
5.6.6 Magnesium - 4 3 7
56.7 Zinc 1 1 2 4
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Number of Publications

Total

Exposure Code Exposure Name Cohort Cohort Cohort nurgfb e
2005 SLR | 2010 SLR | 2015SLR | publications
5.8 Flavonoids - 2 2 4
5.8 Isoflavones - 5 1 6
6.1 Total Physical activity 9 7 5 21
6.1 Physical activity score - 2 1 3
6.1.1.1 Occupational physical activity 6 4 1 11
6.1.1.2 Recreational physical activity 22 15 2 39
6.1.1.2 Walking 3 7 1 11
7.1 Energy intake 11 5 0 17
8.1.1 BMI 68 34 25 127
8.1.3 Weight 11 4 5 20
8.15 % body fat - 1 2
8.1.5 Fat mass 2 2 2
8.1.6 BMI change 2 1 5
8.1.6 Weight change - 3 4
8.2.1 Waist circumference 6 7 18 31
8.2.2 Hips circumference 1 2 2 5
8.2.3 Waist to hip ratio 8 7 7 22
8.3.1 Height 28 11 14 53
8.3.2 Leg length 2 2 1
8.4.1 Birth weight 1 2 3
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1 Patterns of diet
Mediterranean diet

Five studies from five publications were identified on Mediterranean diet and colorectal
cancer risk. The NHS and HPFS are included in one publication (Fung, 2010); EPIC-Italy
(Agnoli, 2013) is included in EPIC (Bamia 2013) and not counted as a different study.

Inverse but not significant associations were observed in most studies.

In EPIC (Bamia, 2013) in analysis including 4,355 incident colorectal cancer cases, the RR
estimate when comparing the highest score group (6-9) with the lowest score (0-3) of the
Modified Mediterranean Score was 0.89 (95 % CI 0.80- 0.99) and the RR for 2-unit
increment was 0.96 (95% CI 0.92- 1.00). The inverse association was somewhat more
evident in women and for colon cancer risk. The association was of similar magnitude but not
significant when centre-specific cut-off values were used instead of EPIC-wide cut-off points.

In a study in Sweden, adherence to a Modified Mediterranean Score was not related to
mortality for colorectal cancer (RR for 1-unit increment: 0.99 (95% CI: 0.89-1.11, 127 cases)
(Tognon, 2012).

In the NHS and the HPFS, alternate Mediterranean Diet was not related to colorectal cancer
risk (Fung, 2010). The HR for the highest compared to the lowest quintile of the score were
0.88 (95% CI 0.74- 1.05, p-trend= 0.15) in men (1032 cases) and 0.89 (95% CI1 0.77- 1.01,
ptrend= 0.06) in women (1435 cases).

In an analysis in the NIH-AARP study (Reedy, 2008) including 3110 incident colorectal
cancer cases, the Mediterranean Diet Score was inversely related to risk of colorectal cancer
in men (RR for highest compared to lowest quintile= 0.72, 95% CI= 0.63- 0.83) but not in
women (RR=0.89;95% CIl= 0.72-1.11).

One meta-analysis on the effects of adherence to Mediterranean diet on colorectal cancer
including 5 cohort studies and 2 case-controls showed an overall RR=0.86(95%CI1=0.80-0.93,
1>=62%, highest vs lowest adherence score) (Schwingshackl, 2014). In this meta-analysis,
one cohort study was on colorectal adenoma recurrence, not in colorectal cancer.

WCRF score

Two studies on adherence to WCRF recommendations (using a score) and colorectal cancer
risk were identified. The Framingham Offspring cohort observed a non significant association
betwee the score and colorectal cancer (HR per unit 0.87, 95 % CI: 0.68-1.12) (Makarem,
2015). The EPIC study observed that 1-point increment in the score was associated with a
colorectal cancer risk reduction of 12% (95% CI: 9% - 16%) (Romaguera, 2012).
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Vegetarian Dietary Pattern

The evidence comes from the studies in Adventists (mainly in North America) and in British
vegetarians. In the Adventist Health Study 2 (Orlich, 2015) a vegetarian dietary pattern was
significantly associated with lower risk of colorectal cancer (RR vegetarian vs
nonvegetarian= 0.79 (95% CI 0.64-0.97; 490 cancer cases). The associations were inverse but
not significant for colon and rectal cancers. Previous studies in Adventists showed reduced
mortality for colorectal cancer in vegetarians compared to nonvegetarians (Frazer, 1999).

In British vegetarians, colorectal cancer risk was not lower in vegetarians compared to meat
eaters (RR: 1.12; 95% CI: 0.87 -1.44) (Key, 2009). Similar results were observed in previous
publications of the same study (SanJoaquin, 2004). The different results in Adventists
vegetarians and British vegetarians had been explained by higher consumption of fruits and
vegetables, dietary fibre and vitamin C in Adventists vegetarians than in British vegetarians
(Orlich, 2015). Key, 1996).

In a pooled analysis of mortality in five prospective studies, comprising the Adventist
Mortality Study, the Adventist Health Study, the Health Food Shoppers Study, the Oxford
Vegetarian Study and the Heidelberg Study, there was no difference between vegetarians and
non-vegetarians in mortality from colorectal cancer (Key et al, 1999).

Other Dietary Guideline Index Scores

Five studies explored different guidelines index scores. Some guidelines included
components on physical activity, obesity and smoking. The different scores are described in
the table.

In general all studies showed inverse associations of colorectal cancer with higher
concordance with the guidelines. In the E3N French cohort in women (Dartois, 2014),
colorectal cancer was inversely associated with higher concordance with the French lifestyle
recommendations (the score included smoking, alcohol, fruits and vegetables consumption,
BMI and physical activity). In the Women Health Initiative observational study, colorectal
cancer incidence and mortality was inversely associated with higher adherence to the
American Cancer Society (ACS) score including BMI, physical activity, fruit and vegetables,
carotenoids, whole grains, red and processed meats, and alcohol (Thomson, 2014). In the
NIH-AARP study (Kabat, 2015) higher ACS scores were associated with reduced risk of
colon and rectal cancer in men and women.

The SCHS (Odegaard, 2013) an observational study of 50,466 Chinese men and women in
Singapore showed a significant inverse association for colon and colorectal cancer, not for
rectal cancer, for higher lifestyle factor index score (local dietary habits into account).

In the EPIC study (Aleksandrova, 2014) higher scores of a predefined healthy patterns was
significantly associated with reduced risk of colon cancer in men and women, and of rectal
cancer only in men.
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The NIH-AARP study investigated other indexes (in addition to those described above). For
men when comparing the highest scores with the lowest: Healthy Eating Index- 2005
(relative risk (RR) =0.72, 95%CI = 0.62-0.83); Alternate Healthy Eating Index (RR =0.70,
95% CI: 0.61, 0.81); and Recommended Food Score (RR =0.75, 95% CIl= 0.65, 0.87). For
women, a significantly decreased risk was only found with the Healthy Eating Index-2005
(Reedy, 2008).

A posteriori-defined dietary patterns.
Studies on dietary patterns based on data (a posteriori) did not find significant associations of

the identified patterns with colorectal cancer risk (Kumagai, 2014; Olberding, 2012; Engeset,
2009; Kim, 2005; Terry, 2001).
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Table 2 Mediterranean diet and colorectal cancer risk. Main characteristics of studies identified in the CUP SLR

Author, Year,
WCRF Code,

Country

Agnoli, 2013
COL40938
Italy

Bamia, 2013
COL40964
Denmark,
France,
Germany,

Cases/
Study name, Study size
characteristics Follow-up
(years)
EPIC-Italy, 435/
Prospective 45275
Cohort, 11.28 years
M/W
181/
254/
326/
159/
82/
109/
EPIC, 3724/
Prospective 480308
Cohort, 11.6 years
Age: 25-70
years,

Case
ascertainment

Cancer registry
and hospital
records

Cancer registry,
record linkage,
health Insurance
rec, mortality
registry,

Exposure
assessment

Semi-

FFQ in most
centres.
Modified
Mediterranean
score

Outcome

Incidence,

quantitative FFQ colorectal cancer

Incidence,
colorectal
cancer, men

Incidence,
colorectal cancer
Women

Incidence, colon
cancer

Incidence, distal
coloncancer

Incidence,
proximal colon
cancer

Incidence, rectal
cancer

Incidence,
colorectal cancer

Comparison

6-11vs 0-1
score

per 2 units

6-9 vs 0-3 score

RR (95%CiI)
Ptrend

0.49 (0.35-0.70)
Ptrend:0.030

0.54 (0.30-0.96)
Ptrend:0.085

0.46 (0.30-0.72)
Ptrend:0.238

0.54 (0.36-0.81)
Ptrend:0.110

0.44 (0.26-0.75)
Ptrend:0.093

0.73(0.33-1.61)
Ptrend:0.585

0.41(0.20-0.81)
Ptrend:0.200

0.96 (0.92-1.00)

0.89 (0.80-0.99)
Ptrend:0.02

Adjustment
factors

Age, BMI,
educational
level, gender,
non-alcoholic
beverage
Intake, physical
activity,
smoking, study
centre

Age, sex, BMI,
centre location,
educational
lewel, energy,
physical
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Author, Year, Cases)

WCRF Code, Study na_mt_a, Study size
characteristics Follow-up
Country
(years)
Greece, Italy, M/W 2753/
Netherlands,
Spain, Sweden,
UK
2479/
1876/
1602/
1288/
1212/
Tognon, 2012 VIP, 127/
COL41002 Prospective 77151
Sweden Cohort, 9years
Age: 30-60

Case Exposure

. Outcome Comparison
ascertainment  assessment

pathology and Cut-offs were Incidence, colon per 2 units

active followup ~ based onthe cancer
centre-and-sex-

- . 6-9 vs 0-3 score
specific medians

Incidence, per 2 units
colorectal
cancer,women 6-9vs 0-3 score

Men per 2 units
6-9 vs 0-3score

Incidence, rectal per 2 units
cancer
6-9 vs 0-3 score

Incidence, per 2 units
proximal cancer
6-9 vs 0-3 score

Incidence, distal per 2 units
cancer
6-9vs 0-3score

Vip database Validated FFQ Mortality,

with the Modified colorectal .
Swedish Mediterranean cancer, men and per 1 diet score
national cause- score women

RR (95%CI)
Ptrend

0.95 (0.89-1.00)

0.95(0.84-1.07)
Ptrend:0.23

0.95 (0.90-1.01)

0.88(0.77-1.01)
Ptrend:0.05

0.97 (0.90-1.03)

0.89(0.76-1.04)
Ptrend:0.14

1.00 (0.93-1.07)

0.97 (0.83-1.13)
Ptrend:0.64

0.97 (0.90-1.05)

0.95(0.80-1.12)
Ptrend:0.36

0.97 (0.89-1.04)

0.93(0.78-1.11)
Ptrend:0.31

0.99 (0.89-1.11)

Adjustment
factors

activity,
smoking

Age,
educational
level, obesity,
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Author, Year, Cases)

. o .
WCRF Code, Study na_mt_a, Study size Carse Exposure Outcome Comparisan RR (95%Cl) Adjustment
characteristics Follow-up ascertainment  assessment Ptrend factors
Country
(years)
years, 73/ of-death registry Men per 1 dietscore  1.07 (0.93-1.24) phy_si_cal
M/W activity,
smoking status
54/ Women per 1 dietscore 0.91(0.77-1.08) g
Fung, 2010 NHS+HPFS, 1435/ Self-report FFQ Incidence, 0.88 (0.74-1.05)
COL40828 Prospective 132746 verified by Alternate colorectal 6-9vs 1-2score Ptrer%d'o 1'4
USA Cohort, medical record  Mediterranean  cancer, women e
M/W score .
1082/ Incidence, colon 6-9s 1-2 score 0.91(0.74-1.11) Age, aIcoho_I
cancer, women Ptrend:0.13 Intake, aspirin
. use, BMI,
1032/ Inclldeniel, 602 0.88 (0.71-1.09) colonoscopy,
cancer, men history, history
682/ Incidence, colon 29vs 0-2 score 287 (0.67-113)  Of pollyps,
cancer, men Ptrend:0.45 physical
) activity,
323/ Incidence, rectal 6-0\s 1-2 score 0.80 (0.5?—1.15) smoking
cancer, women Ptrend:0.64
218/ Men 0.75(0.46-1.23)
79w 0-25c0r b nd0.19
Reedy, 2010 NIH-AARP, Cancer registry, FFQ Incidence, highest quintile Age, BMI,
COoL40812 Prospective 492 306 national death  Mediterranean colorectal vs lowest 0.89(0.72-1.11)  educational
USA Cohort, 5 years Index, self- Diet Score cancer, women quintile level, ethnicity,
Age: 50-71 report, Men _ o physical
years, pathology highest quintile activity,
Retired reports vs lowest  0.72(0.63-0.83) smoking status,
quintile total energy
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Author, Year,
WCRF Code,
Country

Reedy, 2008
COL40738
USA

Study name,
characteristics

NIH-AARP,
Prospective
Cohort,
Age: 50-71
years,
M/W

Cases/

Study size
Follow-up

(years)

492 382
5 years

Case
ascertainment

Cancer registry

Exposure
assessment

FFQ
Mediterranean
Diet Score

Outcome

Incidence,
colorectal
cancer, women

Incidence, distal
coloncancer,
men

Incidence, rectal
cancer, women

Incidence,
colorectal
cancer, men

Incidence, rectal
cancer, women

Incidence,
colorectal
cancer, men

Incidence,
proximal colon
cancer, women

Incidence,
colorectal
cancer, men

Incidence,
proximal colon

RR (95%ClI)

Comparison Ptrend

Mediterranean
diet6-9vs 0-2 0.89(0.72-1.11)
points

6-9vs 0-2 points  0.68 (0.53-0.86)

56-88 vs 13-41

oints 0.95 (0.61-1.48)

Mediterranean
diet6-9vs 0-2 0.72(0.63-0.83)
points

6-9 vs 0-2 points 0.75(0.50-1.21)

16-38 vs 0-6

oints 0.75 (0.65-0.87)

6-9 vs 0-2 points 0.84 (0.61-1.14)

S6-88 w1541 71 (0.61-082)
points
56-88 vs 13-41

oints 0.75 (0.54-1.05)

Adjustment
factors

Age, BMI,
educational
level, energy
Intake, physical
activity, race,
smoking status,
menopausal
hormone status
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Author, Year,
WCRF Code,
Country

Study name,

characteristics

Cases/
Study size

Follow-up

(years)

Case
ascertainment

Exposure
assessment

Outcome Comparison
cancer, women
Incidence, distal
56-88 s 15-41
coloncancer, .
points

men

Table 3 WCREF score and colorectal cancer risk. Main characteristics of studies identified in the CUP SLR

Author, Year,
WCRF Code,
Country

Makarem, 2015 FHS-Offspring

COL41060
USA

Romaguera,
2012
COL41048
France, Italy,
Spain, UK,
Netherlands,
Greece,
Germany,
Sweden,
Denmark,
Norway

Study name,

characteristics

Cohort,
Prospective
Cohort,
Age: 66 years,
M/W

EPIC,
Prospective
Cohort,
Age: 25-70
years,
M/W

Cases/
Study size
Follow-up

(years)

63/

2983
11.5years

3880/
386 355
11 years

Case Exposure
ascertainment assessment

Death certificate Semi-
and medical ~ quantitative
records FFQ
WCRF
Score
Cancer FFQ
registries, WCRF
health Insurance score
records,

pathology rec &
active followup

Outcome Comparison

Incidence,
colorectal

cancer per 1 points

Incidence,
colorectal
cancer

per 1 points

RR (95%Cl) Adjustment
Ptrend factors
0.75(0.75-0.96)
RR (95%CI) Adjustment
Ptrend factors
Age, sex,

0.87(0.68-1.12) smoking status

Age, sex,
disease at
baseline,
educational
level, energy
intake, smoking
Intensity,
smoking status,
study centre

0.88 (0.84-0.91)
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Author, Year el
WCRF’ Co de’ Study name, Study size Case Exposure Outcome
’ characteristics Follow-up ascertainment assessment
Country (years)

Comparison

RR (95%ClI)

Adjustment

Table 4 Dietary Guideline Index Score and colorectal cancer risk. Main characteristics of studies identified CUP SLR

Cases/

Author, Year, Stud Studv si c E
WCRF Code, udy name, udy size ase XPOSUFe 5 \tcome
Country characteristics Follow-up ascertainment assessment
(years)
Dartois, 2014 E3N EPIC- 481/ Self-report Self- Incidence,
COL41004 France, 64732 verifiedby  administere colorectal
France Prospective 8 years reviewing d cancer
Cohort, medicaland  questionnair
Age: 43-68 pathological e
years, records by Index of
w physicians compliance
with the
Frenchand
WHO
guidelines
Thomson, 2014 Women's Health 751/ Mailed annual FFQ Incidence,
COL40998 Initiative (WHI) 65838 questionnaire, Adherence  colorectal
USA Observational 12.6 years cancer to American  cancer

Comparison

45-5w0-2

7-8 s 0-2 score

per 1 score

Ptrend factors
RR (95%Cl) Adjustment
Ptrend factors

Age at first child
birth, age at
menarche,
educational
level, family
history of cancer
In first degree
relatives,
menopausal
estrogen use,
menopausal
status, number
of children,
professional
activity,
residence, use of
oral
contraception

0.66 (0.45-0.97)
Ptrend:0.013

0.48 (0.??2-0.73) Age, aspirin use,
Ptrend:0.001 colonoscopy,

0.89(0.85-0.94)  educational
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Author, Year,
WCRF Code,
Country

Kabat, 2015
COL41063
USA

Study name,
characteristics

Study, 1993,
Prospective
Cohort,
Age: 50-79
years,

W,
Postmenopausal

NIH-AARP,
Prospective
Cohort,
Age: 50-71
years,
M/W

Cases/
Study size
Follow-up

(years)

190/

2844/
476 396
10.5 years

1417/

1287/

582/

Case Exposure

ascertainment assessment Ll e
registries, Cancer Mortality,
national death  Society colorectal
Index and guidelines cancer

medical records (including
diet,
smoking
and physical
activity)
Cancer registry Semi- Incidence,
quantitative colon
FFQ cancer, men
Adherence .
to American Incidence,
Cancer rectal
Society cancer, men
guidelines  |ncidence,
(including colon
diet, cancer,
smoking women
and physical .
activity) Incidence,
rectal
cancer,
women

Comparison

per 1 score

6-8 vs 0-3 score

8-11vs 0-3 score

8-11vs 0-3 score

8-11 s 0-3 score

8-11 s 0-3 score

RR (95%Cl)
Ptrend

Adjustment
factors

0.83(0.75-0.91) lewel, family
history of
cancer, having a
healthcare
provider,
multivitamin
supplement
intake, NSAID

0.39(0.24-0.63) use,
Ptrend:0.001  Parous/nulliparo
us,

race/ethnicity,
smoking, pack-
years, total
energy intake,
unopposed
estrogen use

0.52 (0.47-0.59)

Age,
colonoscopy,
educational
level, energy
intake, ethnicity,
0.65(0.54-0.78)  family history,
marital status,
smoking status

0.60 (0.51-0.72)

0.64 (0.49-0.83)
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Author, Year,
WCRF Code,
Country

Roswall, 2015
COL41039
Sweden

Aleksandrova,
2014
COL41051
Europe

Study name,
characteristics

WLHS,
Prospective
Cohort,
Age: 29-49
years,
W

EPIC,
Prospective
Cohort,
Age: 25-70
years,
M/W

Cases/
Study size
Follow-up

(years)
228/

314/
45222
10 years

3759/
347237
12 years

2369/

2002/

1757/

Case
ascertainment

Cancer registry

Cancer registry

Exposure
assessment

Nordic
Food Index
(
wholegrain
bread,
oatmeal,
apples/pears
, Cabbages,
root
vegetables
and
fish/shellfis
h)

Healthy
lifestyle
index
(includes
diet,
alcohol,
BMI,
smoking)

Outcome

Incidence,
small
Intestinal
cancer

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer

Incidence,
colon
cancer

Incidence,
colorectal
cancer,
women

Men

Comparison

8-11vs 0-3 score

per 1 points

4-6 s 0-1 points

5vs 0-1 points
per 1 points
healthy vs unhealthy
5vs 0-1 points
per 1 points
healthy vs unhealthy
healthy vs unhealthy
5vs 0-1 points
per 1 points
healthy vs unhealthy

RR (95%Cl)
Ptrend

0.53(0.36-0.79)

1.04(0.95-1.12)

1.09 (0.78-1.52)

0.63 (0.54-0.74)
0.88 (0.86-0.92)
0.88 (0.83-0.95)
0.61 (0.50-0.74)
0.87 (0.84-0.91)
0.88 (0.81-0.96)
0.89 (0.81-0.98)
0.76 (0.60-0.95)
0.91 (0.87-0.95)
0.85 (0.77-0.95)

Adjustment
factors

Alcohol, BMI,
educational
level, energy,
oral
contraceptive
history, red and
processed meat,
smoking, time
since quitting
smoking

Age, sex,
alcohol, body
fat, educational
level, physical
activity,
smoking, study
centre, diet
quality
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Author, Year,

Study name,
WCRF Code, chara():/teristics
Country
Kyrg, 2013 DCH,
COL40918 Prospective
Denmark Cohort,
Age: 50-64
years,
M/W

Cases/

Study size
Follow-up

(years)

1390/

1340/

1029/

909/

728/

662/

567/
57053
13 years

458/

Case Exposure

ascertainment assessment Olieeins

Incidence,
rectal
cancer

Incidence,
colon
cancer,
women

Men

Men

Incidence,
rectal
cancer, men

Women

Cancer registry FFQ Incidence,
Nordic colorectal
FoodIndex cancer, men
(bread,
wholegrain
oatmeal,

Women

Comparison

5vs 0-1 points
per 1 points
5vs 0-1 points
per 1 points
healthy vs unhealthy
healthy vs unhealthy
5vs 0-1 points
per 1 points
5vs 0-1 points

per 1 points
healthy vs unhealthy

healthy vs unhealthy
5vs 0-1 points
per 1 points
healthy vs unhealthy
5vs 0-1 points
per 1 points
5-6 vs 0-1 points
per 1 points
5-6 vs 0-1 points

per 1 points

RR (95%Cl)
Ptrend

0.56 (0.44-0.69)
0.87 (0.83-0.90)
0.68 (0.53-0.88)
0.90 (0.85-0.94)
0.89 (0.79-1.01)
0.86 (0.77-0.97)
0.65 (0.48-0.86)
0.88 (0.84-0.86)
0.61 (0.46-0.81)
0.86 (0.82-0.91)

0.89 (0.78-1.02)

0.80 (0.68-0.94)
0.47 (0.32-0.68)
0.86 (0.80-0.91)
1.00 (0.84-1.18)
1.01 (0.68-1.49)
0.97 (0.99-1.04)
0.87 (0.61-1.25)

1.00 (0.93-1.07)

0.65 (0.46-0.94)
0.91 (0.84-0.99)

Adjustment
factors

Alcohol,
educational
level, energy,
meat, smoking,
sports/gymnastic
s, use of
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Author, Year,
WCRF Code,
Country

Study name,
characteristics

Odegaard, 2013 SCHS,
COL40948 Prospective
Singapore Cohort,
Age: 45-74
years,
M/W

Cases/
Study size
Follow-up

(years)
341/

324/

226/

157/

142/

134/

133/

969/
50466
579 628 person-
years

Ca:se Exposure Outcome
ascertainment assessment
apples/pears Incidence,
, cabbages, colon
root cancer, men
vegt;:%bles Women
fish/shellfis
h) Incidence,
rectal
cancer, men
Incidence,
distal
cancer, men
Incidence,
proximal
cancer,
women
Incidence,
distal
cancer,
women
Incidence,
proximal
cancer, men
Cancer registry Higher Incidence,
and death score: colon
registry higher cancer
intake of
vegetables,
fruit, and
soyand
lower intake

Comparison

per 1 points

per 1 points

per 1 points

per 1 points

per 1 points

per 1 points

per 1 points

highest 25th percentile vs
lowest 25th percentile
score

RR (95%Cl)
Ptrend

0.97 (0.88-1.06)

0.95 (0.86-1.04)

1.06 (0.95-1.19)

0.92 (0.80-1.06)

1.00 (0.87-1.15)

0.94 (0.82-1.10)

1.00 (0.87-1.16)

0.76 (0.59-0.98)

Adjustment
factors

NSAID, waist
circumference,
Hormone
replacement
therapy

Age, sex,
alcohol intake,
BMI, diabetes,
dialect group,

educational
level, energy
intake, family

history of
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Author, Year,
WCRF Code,
Country

Reedy, 2010
COL40812
USA
(Same results in
Reedy, 2008)

Engeset, 2009
COL40961
Norway

Study name,
characteristics

NIH-AARP,
Prospective
Cohort,
Age: 50-71
years, M/W

Norwegian
European
Prospective

Investigation
into Cancer and

Nutrition
(NEPIC),
Prospective
Cohort,

Cases/

Study size Case
Follow-up ascertainment
(years)
Cancer registry,
2151 casesin national death
men, 959 casesin  Index, self-
women/ report,
492 306 pathology
5 years reports
93/
34471 Cancer registry
7 years

Exposure
assessment Outcome
of meats,
dim sum,
western-
style fast
foodand
sugared
soft drinks
FFQ Incidence,
Healthy  colorectal
Eating cancer, men
Index-2005 Women
Alternate Men
Healthy
Eating
Index Women
Recommend Men
ed food
score Women
FFQ
FFQ
labelled
5 clusters: |ncidence,
‘traditional colon
fish eaters’
cancer
‘healthy’
‘average,
less fish,

less

Comparison

highest quintile vs lowest
quintile

highest quintile vs lowest
quintile

highest quintile vs lowest
quintile

highest quintile vs lowest
quintile

highest quintile vs lowest
quintile

bread pattern vs average

healthy pattern vs
average

fish pattern vs average

western pattern vs
average

RR (95%Cl) Adjustment
Ptrend factors
colorectal

cancer, physical
activity, sleep,
smoking, time of
recruitment

0.70 (0.61-0.81)

) Age, BMI,
0.80(0.64-0.98) educational
level, ethnicity,
0.72 (0.62-0.83) physical
activity,

smoking status,

0.80(0.64-1.00) " t4ta energy

0.75 (0.65-0.87)
1.01(0.80-1.28)

0.94 (0.45-1.95)

Age, educational
level, energy
Intake, fish
Intake, fruit
0.41(0.13-1.30) Intake, smoking,
vegetable intake,
physical activity

0.89 (0.47-1.71)

0.74 (0.31-1.78)



Cases/
Study size
Follow-up

(years)

Author, Year,
WCRF Code,
Country

Study name,
characteristics

Age: 48 years,
w

15

13

40

Ca,_se S Outcome Comparison
ascertainment assessment
healthy’, alcohol patternvs
‘western’ average
‘traditional
bread healthy pattern vs
eaters’ average
and
‘alcohol
users’ Incidence, bread pattern vs average
based on  colorectal
the most cancer, western pattern vs
dominant postmenopa average
food usal
groups in fish pattern vs average
each
cluster alcohol patternvs
average
alcohol patternvs
average
bread pattern vs average
Incidence,
rectal western pattern vs
cancer average
healthy pattern vs
average

fish pattern vs average

RR (95%Cl)
Ptrend

0.78 (0.34-1.80)

0.90 (0.44-1.83)

0.94 (0.44-2.02)

0.88 (0.34-2.24)

1.05 (0.40-2.72)

1.07 (0.48-2.40)

1.73 (0.59-5.06)

1.41 (0.50-3.98)

1.09 (0.32-3.70)

0.51(0.15-1.72)

1.31(0.35-4.98)

Adjustment
factors
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Author, Year,
WCRF Code,
Country

Terry, 2001
COL00556
Sweden

Study name,
characteristics

SMC,
Prospective
Cohort,
Age: 39-76
years,
W

Cases/

Study size Case Exposure Outcome Comparison
Follow-up ascertainment assessment P
(years)
9 Incidence,  pread pattern vs average
colorectal
7 cancer, healthy pattern vs
premenopau average
sal
6 western patternvs
average
5 alcohol patternvs
average
460/ Computerized FFQ Incidence,
61463 regional cancer A posteriori  colorectal
9.6 years registers defined cancer
dietary
patterns
“Healthy”
dietary
pattern Q5w Q1
“Western”
dietary
pattern
“Drinker”
dietary
pattern

RR (95%Cl)
Ptrend

1.24 (0.47-3.29)

0.65 (0.24-1.73)

0.81(0.27-2.43)

1.02(0.33-3.14)

0.79 (0.56-1.10)

0.97 (0.66-1.44)

1.13(0.84-153)

Adjustment
factors

Age, BMI,
educational
level, energy
intake
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Table 5 A posteriori derived dietary patterns and colorectal cancer risk. Main characteristics of studies identified CUP SLR

Cases/
Author, Year, :
WCRF Code, ot Biets  Folloneu
Country P
(years)
Kumagai, 2014 OCs, 854/
COL41050 Prospective 44097
Japan Cohort, 11 years
Age: 40-79
years, 554/
M/W
323/
MEC,
Prospective
Ollberding, 2012 Coiort 3404/
COL40941 . ‘ 165717
Hawaii, USA Age: 4575 8.1 years
years,
M/W
Kim, 2005 JPHC, 231 cases inmen,
COL01842 Prospective 139 casesin
Japan Cobhort, women/
Age: 40-59 42112
years, 10 years
M/W

Case Exposure
: Outcome
ascertainment  assessment
Cancer registry A posteriori Incidence,

derived dietary  colorectal cancer
patterns

DFA: high-
dairy, high-fruit-
and-vegetable,

Incidence, colon
cancer

low-alcohol Incidence, rectal
cancer
FFQ
Cancer registry deAr\i\F/)s;tpe;tltoe rrlns Incidence,
and national Meat and fat colorectal
death Index . cancer
dietary pattern
(factor score)
Cancer FFQ Incidence,
registry/death A posteriori colorectal
certificates/hos  derived patterns cancer
pital records  Healthy pattern: .
high vegetables, Incidence,
fruits, soy colon cancer
products,

RR (95%ClI)

Comparison Adjustment factors

Ptrend
Q4w Q1 0.76 (0.60-0.97)
Age, sex, BMI, educational
level, energy intake, family
Q4w Ql 0.89(0.66-1.19) history of colorectal cancer,
smoking status, walking
Q4wQl1l 0.56 (0.37-0.84)
Age, sex, age at cohort entry
In log linear model, alcohol
consumption, BMI, calcium,
dietart fibre, energy Intake,
ethnicity, family history of
1.33vs-1.26 1.12(0.94-1.33) colorectal cancer, folate,
score Ptrend:0.099 history of diabetes, history
of polyp diagnosis, HRT
use, non-steriodal anti-
inflammatory drug use, pack
yrs of smoking, vigorous
physical activity, vitamin d
Men
Q4w Q1 0.81(0.52-1.24) Women
0.98 (0.58-1.65)
Men
0.83(0.49-1.41)
Q4wQl Women

0.76 (0.39-1.50)
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seaweeds,
mushroom, milk,
beans and yogurt

Traditional
pattern: high
pickled
vegetables, salted
fishand roe, fish,
rice and miso
soup, low bread
and butterand in
men, high alcohol

Western pattern:
High meat,
poultry, cheese,
bread, butter

Incidence,
rectal cancer

Incidence,
colorectal
cancer

Incidence,
coloncancer

Incidence,
rectal cancer

Incidence,
colorectal
cancer

Incidence,
coloncancer

Incidence,
rectal cancer

Q4w Ql

Q4wvsQl

Q4w Q1

Q4w Ql

Q4w Q1

Q4wvsQl

Men

0.76 (0.37-1.58) Women

1.43(0.62-3.28)

Men

0.88 (0.55-1.42) Women

1.53(0.93-2.52)

Men
1.05 (0.58-1.90)
Women
2.0691.10-3.84)

Men
0.62 (0.28-1.39)
Women
0.8590.36-2.02)

Men
0.93(0.62-1.41)
Women
1.4590.85-2.48)

Men
1.05(0.63-1.75)
Women
2.21(1.10-4.45)

Men
0.73(0.36-1.43)
Women
0.77 (0.32-1.83)
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Table 6 Vegetarian pattern and colorectal cancer risk. Main characteristics of studies identified CUP SLR

Author, Year,
WCRF Code,
Country

Orlich, 2015
COL41043
USA

Key, 2009
COL40951

Study name,
characteristics

Adwentist Health
Study 2,
Prospective
Cohort,
M/W

Oxford
Vegetarian

Cases/
Study size
Follow-up

(years)

490/
77659
7.3 years

380/

305/

185/

110/

106/

384

384/
61566

Case
ascertainment

Cancer registry

UK national
health service

Exposure
assessment

FFQ

Semi-

Outcome

Incidence,
colorectal cancer

Incidence, colon
cancer

Incidence,
colorectal
cancer, women

Men

Incidence, rectal
cancer

Incidence,
colorectal
cancer, black

Incidence,
colorectal
cancer, non-
black

Incidence,

guantitative FFQ colorectal cancer

Comparison

vegetarian vs
non-vegetarian

vegetarian vs
meat eater

RR (95%Cl)
Ptrend

0.79 (0.64-0.97)
Ptrend:0.03

0.83 (0.66-1.05)
Ptrend:0.12

0.79(0.61-1.03)
Ptrend:0.08

Adjustment
factors

e, SeX,
alcohol, aspirin
use, BMI,
calcium
supplement,
colonoscopy,
diabetes
medication use,
educational
level, energy,

0.81(0.58-1.12) family history of

Ptrend:0.20

0.66 (0.43-1.02)
Ptrend:0.06

0.73(0.47-1.14)
Ptrend:0.16

0.81(0.65-1.03)
Ptrend:0.08

1.49(0.87,1.44)

colorectal
cancer, fibre
Intake, history
of Inflammatory
bowel disease,
history of peptic
ulcer, HRT use,
moderate
activity, race,
smoking,
vitamin d
supplement

Age, sex,

alcohol

Inclusion/exclu
sion

72



Author, Year, Study name Stﬁgilessi/ze
WCRF Code, .
characteristics Follow-up
Country
(years)
UK Study 1980- 12.2 years
1984 and EPIC-
Oxford 1993- 239/
1999,
Prospective 145/
Cohort,
Age: 20-89
years,
M/W
Sanjoaquin, Oxford 95/
2004 Vegetarian 10998
COL01182 Study 1980- 17 years
UK 1984,
Prospective
Cohort,
Age: 18-89
years,
M/W
Key, 1996 British Health 62/
COL00418 Conscious and 10771
UK Vegetarian 16.8 years
subjects 1973-
1979,
Prospective
Cohort,
Age: 16-79
years,

M/W,

Case
ascertainment

central register

Population/invit
ation

Public

Exposure

P Outcome
assessment

Incidence, colon
cancer

Incidence, rectal
cancer

FFQ Incidence,

colorectal cancer

Questionnaire Mortality,

Inclusion/exclu

Comparison R (95%Cl)  Adjustment
P Ptrend factors sion
consumption,
vegetarian vs BMI, physical
J 1.12(0.81-1.54) activity lewel,
meat eater _
smoking,
study/method of
vegetarian s recruitment
g 1.12(0.75-1.67)
meat eater

Age, sex,
alcohol
consumption,
smoking habits

vegetarians vs  0.85(0.55-1.32)
non-vegetarians ~ Ptrend:0.463

colorectal cancer

health conscious

cohortvs Age, sex,
England and 0.79 (0.47-1.33) smoking
Wales
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Cases/
Study size Case
Follow-up ascertainment
(years)

Author, Year,
WCRF Code,
Country

Study name,
characteristics

vegetarians and
other health
conscious
subjects

Exposure
assessment

Outcome

Comparison

RR (95%Cl)
Ptrend

Adjustment
factors

Inclusion/exclu
sion
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2 Foods

2.1.1.4Whole grains
Cohort studies

Summary
Main results:

Seven studies on whole grain intake and colorectal cancer risk were identified, and one of
these was a new publication since the 2010 SLR. Six studies investigated colorectal cancer,
four investigated colon cancer, and three were on rectal cancer. Study characteristics and
results for all cancer types are shown in the Table. For studies that reported whole grain
intake in servings per day intakes were converted to grams per day by using a serving size of
30 grams.

Colorectal cancer:

Six studies (8320 cases) were included in the dose-response meta-analysis. The summary RR
for a 90 g/d increase in whole grain intake was 0.83 (95% CI: 0.78-0.89) and there was low
heterogeneity, 12=18.2%, Pheterogeneity=0.30. There was no evidence of small study bias or
publication bias with Egger’s test, p=0.72. The summary RR ranged from 0.82 (95% CIL:
0.77-0.88) when the Swedish Mammography Cohort (Larsson, 2005) was excluded to 0.86
(95% CI: 0.80-0.92) when the NIH-AARP Diet and Health study (Schatzkin, 2007) was
excluded.

There was no indication of a nonlinear association, Pnoniinearity=0.33 in the analysis of
colorectal cancer.

Colon cancer:

Four studies (3875 cases) were included in the dose-response meta-analysis of whole grain
intake and colon cancer. The summary RR per 90 g/day increase in whole grain intake was
0.82 (95% CI: 0.73-0.92) and there was moderate heterogeneity, 12=0%, Pheterogeneity=0.49.

Rectal cancer:

Three studies (1548 cases) were included in the dose-response meta-analysis of whole grain
intake and postmenopausal colorectal cancer. The summary RR per 90 g/d increase in whole
grain intake was 0.81 (95% CI: 0.54-1.20), with low heterogeneity, 1>=91.2%,
Pheterogeneity<0.0001.

Study quality:

Whole grain intake was estimated from food intake assessed by FFQ in all studies.

Loss to follow-up was low for the studies that reported such data, although some studies did
not provide data.
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Cancers were identified by record linkages to health registries, cancer registries, mortality
registries, or death indexes.

All studies adjusted for at least age, and most of the studies adjusted for most of the main
colorectal cancer risk factors, including: age, physical activity, BMI, and alcohol
consumption, smoking, red meat and hormone replacement therapy in women.
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Table 7 Whole grain intake and colorectal cancer risk. Number of studies in the CUP

SLR

Number

Studies identified

7 studies (7 publications)

Studies included in forest plot of highest compared

with lowest intake

Colorectal cancer: 4 studies
Colon cancer: 4
Rectal cancer: 3

Studies included in linear dose-response meta-

analysis

Colorectal cancer: 6 studies
Colon cancer: 4
Rectal cancer: 3

Studies included in non-linear dose-response meta-

analysis

Colorectal cancer: 4 studies
Colon cancer: 4
Rectal cancer: not enough studies

Table 8 Whole grain intake and colorectal cancer risk. Summary of the linear dose-
response meta-analysis in the 2010 SLR and 2015 SLR

2010 SLR

Colorectal cancer Colon cancer Rectal cancer
Increment unit used 90 g/day
Studies (n) 6 4 3
Cases (total number) 7941 3656 1393
RR (95%CI) 0.83 (0.79-0.89) 0.86 (0.79-0.94) | 0.80 (0.56-1.14)
Heterogeneity (12, p-value) 18%, p=0.30 0%, p=0.42 91%, p<0.0001
P value Egger test 0.54 - -

2015 SLR

Colorectal cancer Colon cancer Rectal cancer
Increment unit used 90 g/day
Studies (n) 6 4 3
Cases (total number) 8320 3875 1548
RR (95%CIl) 0.83 (0.79-0.89) 0.82 (0.73-0.92) | 0.82(0.57-1.16)
Heterogeneity (12, p-value) 18.2%, p=0.30 0%, p=0.49 84%, p<0.0001
P value Eqger test 0.72 - -

Stratified analyses

Geographic location Asia Europe North-America
Studies (n) - 2 4
RR (95%CIl) - 0.89 (0.81-0.97) 0.79 (0.72-0.86)
Heterogeneity (12, p- value) - 0%, p=0.50 0%, p=0.57

77




Table 9 Whole grains and colorectal cancer risk. Results of meta-analyses and pooled analyses of prospective studies published after the

2005 SLR.
Author, Year Number | Total | Studies _ Heterogeneity
of number| country, Outcome Comparison RR (95%¢CI) P trend )
studies |of cases| area (1%, p value)

Meta-analyses

Aune et al, 2012 6 7941 North Incidence High vs. low [0.79 (0.72-0.86) - 0%, p=0.98
America, Per 90 g/d 0.83 (0.78-0.89) - 18%, p=0.30
Europe,
Asia

Pooled analyses

Park et al, 2005 13 8081 North Incidence High vs. low [0.92 (0.84-1.00) 0.21 |NA
America,
Europe
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Table 10 Whole grain intake and colorectal cancer risk. Main characteristics of studies included in the CUP SLR dose-response meta-

analysis

Author, Year,
WCRF Code,
Country

Study name,
characteristics

HELGA cohort,
Prospective
Cohort,
Age: 40-63
years
Includes the
Norwegian
Women and
Cancer
Cohort, the
Northern
Sweden
Health and
Disease Study
Cohort, and
the Danish
Diet, Cancer,
and Health
cohort (all part
of EPIC)

Kyrg, 2013
COL40963
Sweden,
Norway

Cases/
Study size Case
Follow-up ascertainment

(years)

1123/
108 000
11 years

Cancer registry

Exposure
assessment

Semi-
guantitative
FFQ

Outcome

Comparison

RR (95%Cl)

Total Whole grain intake

Incidence,
colorectal
cancer
Incidence,
colorectal
cancer
Incidence,
coloncancer,
men
Incidence,
colon cancer,
men
Incidence,
proximal
colon cancer,
men
Incidence,
proximal
colon cancer,
men
Incidence,
distal colon
cancer, men
Incidence,
distal colon
cancer, men
Incidence,

>71vs 0-31
g/day

per25g

>71vs 0-31
g/day

per25g

>71vs 0-31
g/day

per25g

>71vs 0-31
g/day

per25g

>71vs 0-31

0.86 (0.69-1.06)

0.94(0.88-1.01)

0.76 (0.51-1.13)

0.96 (0.84-1.09)

0.99(0.56-1.75)

0.99 (0.82-1.20)

0.65(0.37-1.18)

0.95 (0.79-1.15)

0.76 (0.51-1.13)

Adjustment
factors

Age, alcohol,
BMI,
educational
level, energy,
HRT use, red
and processed
meat, smoking

Missing data
derivedfor
analysis

Distribution of
person-years,
conversion of
continuous units
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rectal cancer,
men
Incidence,
rectal cancer,
men
Incidence,
coloncancer,
women
Incidence,
colon cancer,
women
Incidence,
proximal
colon cancer,
women
Incidence,
proximal
colon cancer,
women
Incidence,
distal colon
cancer,
women
Incidence,
distal colon
cancer,
women
Incidence,
rectal cancer,
women
Incidence,
rectal cancer,
women

g/day

per25g

>68 vs 0-30
g/day

per25g

>68 vs 0-30
g/day

per25g

>68 vs 0-30
g/day

per25g

>68 vs 0-30
g/day

per25g

0.89(0.76-1.04)

1.18(0.80-1.73)

0.99 (0.86-1.13)

0.85(0.49-1.50)

0.89 (0.73-1.08)

1.31(0.73-2.33)

1.00 (0.82-1.22)

0.53(0.30-0.91)

0.80 (0.66-0.98)

Whole grain products

Incidence,
colorectal

>189 vs 0-85

g/day

0.77 (0.63-0.93)
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cancer
Incidence,
colorectal
cancer
Incidence,
colon cancer,
men
Incidence,
coloncancer,
men
Incidence,
proximal
coloncancer,
men
Incidence,
proximal
coloncancer,
men
Incidence,
distal colon
cancer, men
Incidence,
distal colon
cancer, men
Incidence,
rectal cancer,
men
Incidence,
rectal cancer,
men
Incidence,
colon cancer,
women
Incidence,
colon cancer,
women
Incidence,
proximal

per50g

>189 vs 0-85
g/day

per50g

>189 vs 0-85
g/day

per50g

>189 vs 0-85
g/day

per50g

>189 vs 0-85
g/day

per50g

>180vs 0-90
g/day

per50g

>180 vs 0-90
g/day

0.94 (0.89-0.99)

0.67 (0.46-0.97)

0.92 (0.84-1.00)

0.55 (0.30-0.99)

0.89 (0.77-1.01)

0.71(0.42-1.19)

0.94 (0.82-1.06)

0.77 (0.50-1.21)

0.92 (0.83-1.02)

0.82 (0.58-1.18)

0.97 (0.88-1.06)

0.61 (0.36-1.03)
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Fung, 2010
COL40828
USA

Fung, 2010
COL40828
USA

HPFS,
Prospective
Cohort,
M

NHS,
Prospective
Cobhort,
w

Self report

132746 verified by
medical record

Self report

132746 verified by

medical record

colon cancer,
women
Incidence,
proximal
colon cancer,
women
Incidence,
distal colon
cancer,
women
Incidence,
distal colon
cancer,
women
Incidence,
rectal cancer,
women
Incidence,
rectal cancer,
women

Incidence,
colorectal
cancer, men

FFQ

Incidence,
colorectal
cancer,
women

FFQ

per50g

>180 vs 0-90
g/day

per50g

>180vs 0-90
g/day

per50g

per1
serving/day

perl
serving/day

0.89 (0.77-1.03)

0.88 (0.52-1.50)

0.98 (0.85-1.13)

0.72(0.45-1.16)

0.92 (0.80-1.06)

0.94 (0.88-0.99)

0.95 (0.89-1.02)

Age, alcohol
intake, aspirin
use, BMI,
colonoscopy,
energy, family
history, history
of polyps,
physical activity,
smoking

Age, alcohol
intake, aspirin
use, BMI,
colonoscopy,
energy, family
history, history
of polyps,
physical activity,
smoking

Conwersion of
continuous
estimates

Conwersion of
continuous
estimates

82



Schatzkin,
2007
COL40662
USA

McCarl, 2006
COL40633
USA

Larsson, 2005
COL01883
Sweden

NIH-AARP,
Prospective
Cohort,
Age: 50-71
years,
M/W

IWHS,
Prospective
Cohort,
Age: 55-69
years,
w

SMC,
Prospective
Cohort,
Age: 40-76
years,
w

2974/
489611
5 years

954/
35197
15years

805/
61433
14.8 years

Cancer registry
and national
death Index

SEER registry

Cancer registry

FFQ

FFQ

FFQ

Incidence,
colorectal
cancer
Incidence,
coloncancer
Incidence,
colorectal
cancer, men
Incidence,
proximal
colon cancer
Incidence,
colorectal
cancer,
women
Incidence,
distal colon
cancer
Incidence,
rectal cancer

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer
Incidence,
colorectal
cancer,
excluding
those with
<2y follow-

13w 0.2
9/1000kcal/day

13w 0.2
9/1000Kkcal/day

13w 0.2
9/1000kcal/day

13w 0.2
9/1000kcal/day

13w 0.2
0/1000kcal/day

13w 0.2
9/1000kcal/day

13w 0.2
9/1000kcal/day

>19vs <3.5
servings/week

>4.5vs <14
servings/day

>4.5vs <14
servings/day

0.79(0.70-0.89)

0.86 (0.75-0.99)

0.79 (0.79-0.91)

0.84 (0.69-1.01)

0.87 (0.70-1.07)

0.85 (0.69-1.06)

0.64 (0.51-0.81)

0.81 (0.66-0.99)

0.80 (0.60-1.06)

0.76 (0.56-1.03)

Age, sex,
calcium intake,
folate intake,

physical activity, Conversionfrom

red meat intake,
smoking status,
total energy
intake

Age

Age, BMI,
calcium intake,
educational
level, fruits, red
meat intake,
saturated fat
intake, total
energy intake,
vegetable intake

9/1000 kcal/dto g/d

Midpoints,
conversionfrom
serviwk to g/d

Distribution of
person-years,
conversionfrom
serv/d to g/d
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McCullough,
2003
COL00367
USA

CPS 11,
Prospective
Cohort,
Age: 50-74
years,
M/W

298/
133163
6 years

Cancer registry
and death
certificatesand
medical records

Semi-
quantitative
FFQ

up
Incidence,
coloncancer
Incidence,
colon cancer,
women,
excluding
those with
<2y follow-
up
Incidence,
proximal
coloncancer
Incidence,
distal colon
cancer
Incidence,
rectal cancer
Incidence,
rectal cancer,
women,
excluding
those with
<2y follow-
up
Incidence,
colon cancer,
men
Incidence,
colon cancer,
men
Incidence,
colon cancer,
women
Incidence,
coloncancer,
women

>4.5vs <14
servings/day

>45vs <14
servings/day

>45vs <14
servings/day

>4.5vs <14
servings/day

>45vs <14
servings/day

>45vs <14
servings/day

<0.46 vs 2+
serving/week

>11vs 0-1.9
serving/week

>112vs 0-24

serving/week

<.58ws 2.5+
serving/week

0.67 (0.47-0.96)

0.65 (0.45-0.94)

0.69 (0.40-1.20)

0.54 (0.27-1.08)

1.11(0.67-1.83)

1.07 (0.62-1.82)

1.08 (0.67-1.74)

0.95 (0.64-1.42)

1.17 (0.73-1.87)

1.04 (0.59-1.83)

Age, aspirin use,
BMI, calcium,
educational
lewel, energy
intake, family
history of
colorectal
cancer,
multivitamin,
physical activity,
red meat intake,
smoking habits

Distribution of
person-years
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Table 11 Whole grain intake and colorectal cancer risk. Main characteristics of studies excluded from the CUP SLR dose-response

meta-analysis

Author, Year,
WCRF Code,
Country

Egeberg, 2010
COL40841
Denmark

Study name,
characteristics

DCH,
Prospective
Cohort,
Age: 50-64
years,
M/W

Cases/

Study size
Follow-up

(years)

244/
55819
10.6 years

Case
ascertainment

Cancer registry

Exposure
assessment

FFQ

Outcome

Incidence,
coloncancer,
men
Incidence,
coloncancer,
men
Incidence,
coloncancer,
women
Incidence,
coloncancer,
women
Incidence,
rectal cancer,
men
Incidence,
rectal cancer,
men
Incidence,
rectal cancer,
women
Incidence,
rectal cancer,
women

Comparison

>161vs <75
g/day

per50g

per50g

>161 vs <75
g/day

>161vs <75
g/day

per50g

per50g

>161vs <75
g/day

RR (95%CI)  Adjustment
Ptrend factors
0.61(0.43-
0.86)
0.85(0.77-
0.94)
0.98(0.88-
1.10) Alcohol intake,
BMI,
092(063- 4 cational
1.35) .
lewel, leisure
time physical
0'8f é%‘57' activity, red
36) and processed
t
0.90 (0.80- mea
1.01)
1.02(0.88-
1.19)
0.81(0.50-
1.30)

Reasons for
exclusion

Included in HELGA

(Kyro, 2013)
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Figure 1 RR estimates of colorectal cancer by levels of whole grain intake
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Figure 2 Relative risk of colorectal cancer for the highest compared with the lowest level
of whole grain intake

author year

Kyrg 2013

Schatzkin 2007

McCarl 2006

Larsson 2005

sex

M/W

M/W

High vs.

low RR (95% Cl)

0.77 (0.63, 0.93)

0.79 (0.70, 0.89)

0.81 (0.66, 0.99)

0.80 (0.60, 1.06)

WCRF_code

COL40963

COL40662

COL40633

COL01883

Study

description

HELGA Cohort

NIH-AARP

IWHS

SMC

comparison

234/205 vs. 64/63 g/d (M/W)

1.3 vs. 0.2 g/1000 kcal/d

>19 vs. <3.5 serv/d

>4.5vs. <1.5 serv/d

15
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Figure 3 Relative risk of colorectal cancer for 90 g/day increase in whole grain intake

author year sex

Kyre 2013 M/W —.—
Fung, HPFS 2010 M _.:_
Fung, NHS 2010 W _:-_
Schatzkin 2007 M/W —I—r
McCarl 2006 W _.i_
Larsson 2005 W _g_-‘

Overall (I-squared = 18.2%, p = 0.295@

Per 90

g/day RR (95% Cl)Weight WCRF_code

0.87 (0.78, 0.96)
0.83 (0.68, 0.97)
0.86 (0.70, 1.06)
0.73 (0.63, 0.84)
0.79 (0.66, 0.94)
0.93 (0.80, 1.08)

0.83 (0.78, 0.89)

%

28.88

12.84

9.94

18.19

13.28

16.88

100.00

COL40963

COL40828

COL40828

COL40662
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COL01883

Study

description

HELGA Cohort
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NHS
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15
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Figure 4 Funnel plot of studies included in the dose response meta-analysis of whole
grain intake and colorectal cancer

Funnel plot with pseudo 95% confidence limits
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Figure S Whole grains and colorectal cancer, nonlinear dose-response analysis
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Table 12 Relative risk of colorectal cancer and whole grains estimated using non-linear

models
Whole RR (95%Cl)
grains
(g/day)
0 1.00
25 0.94 (0.91-0.97)
50 0.88 (0.84-0.93)
75 0.84 (0.79-0.89)
100 0.80 (0.75-0.85)
125 0.76 (0.72-0.81)
150 0.73 (0.69-0.78)
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Figure 6 RR estimates of colon cancer by levels of whole grain intake
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Figure 7 Relative risk of colon cancer for the highest compared with the lowest level of

whole grain intake

author year sex

High vs.

Study

low RR (95% Cl) WCRF_code description comparison

Kyrg 2013 MAN%.* 0.67 (0.46, 0.97) COL40963  HELGA Cohort 234/205 vs. 64/63 g/d (M/W)
Schatzkin 2007 M/W —.— 0.86 (0.75, 0.99) COL40662 NIH-AARP 1.3 vs. 0.2 g/1000 kcal/d
Larsson 2005 W < L 0.67 (0.47,0.96) COL01883 SMC >4.5vs. <1.5 serv/d
McCullough 2003 M —_— 1.04 (0.76, 1.40) COL00367 CPS-2 14.5/14.6 vs. 0.8/1.0 serviwk (M/W)
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Figure 8 Relative risk of colon cancer for 90 g/day increase in whole grain intake

author year sex
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%

g/day RR (95% CI) Weight WCRF_code

0.77 (0.63, 0.95)

0.80 (0.66, 0.97)

0.84 (0.67, 1.04)

\

McCullough 2003 W

st

Overall (I-squared = 0.0%, p = 0.490)
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0.82 (0.73, 0.92)
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3551 COL40662

27.47 COL01883
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Figure 9 Whole grains and colon cancer, nonlinear dose-response analysis
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Table 13 Relative risk of colon cancer and whole grains estimated using non-linear
models

Whole RR (95%Cl)
grains

(g/day)

0 1.00

25 0.99 (0.95-1.04)
50 0.95 (0.89-1.02)
75 0.89 (0.83-0.95)
100 0.81 (0.75-0.87)
125 0.73 (0.67-0.80)
150 0.67 (0.59-0.75)

Figure 10 RR estimates of rectal cancer by levels of whole grain intake
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Figure 11 Relative risk of rectal cancer for the highest compared with the lowest level of

whole grain intake

author year sex
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Study
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HELGA Cohort 234/205 vs. 64/63 g/d (M/W)

NIH-AARP

1.3 vs. 0.2 g/1000 kcal/d

SMC >4.5vs. <1.5 serv/d

Figure 12 Relative risk of rectal cancer for 90 g/day increase in whole grain intake
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2.2 Fruit and vegetables
Cohort studies
Summary

Main results:

Three new studies were identified (Vogtmann, 2013, Wie, 2014, and Makarem, 2015) since
the 2010 SLR. In total 16 studies (21 publications) were identified on fruits and vegetables
and colorectal cancer risk, and fifteen studies (14 publications) could be included in the dose-
response analysis. Study characteristics and results for all cancer types are shown in the
Table. For studies that reported fruit and vegetable intake in servings per day or other
frequencies we used a serving size of 80 g for recalculation of the intakes to grams per day.

Colorectal cancer:

Ten studies (10999 cases) were included in the dose-response analysis. The summary RR for
a 100 g/d increase in total fruit and vegetable intake was 0.98 (95% CI: 0.97-0.99) and there
was no evidence of heterogeneity, 1=13.8%, Pheterogencity=0.32. There was no evidence of
small study bias or publication bias with Egger’s test, p=0.64. The summary RR ranged from
0.98 (95% CI: 0.97-0.99) when the NIH-AARP Diet and Health study (Park, 2007) was
excluded to 0.99 (95% CI: 0.97-1.00) when the EPIC study (van Duijnhoven, 2009) was
excluded.

The test for nonlinearity was significant, Proniinearity=0.009, and the association between fruits
and vegetables and colorectal cancer was slightly stronger at lower levels of intake.

Colon cancer:

Eleven studies (>6045 cases) were included in the dose-response meta-analysis of total fruit
and vegetable intake and colon cancer. The summary RR per 100 g/d was 0.99 (95% CI:
0.97-1.00) with low heterogeneity, 1>=0%, Pheterogeneity=0.50.

There was evidence of a nonlinear association between total fruit and vegetable intake and
colon cancer, proniinearity=0.01, with a stronger reduction in risk at lower levels of intake and
no further reductions in risk with intakes above 700 grams per day.

Rectal cancer:

Ten studies (>2746 cases) were included in the dose-response meta-analysis of total fruit and
vegetable intake intake and rectal cancer. The summary RR per 100 g/d was 0.99 (95% CI:
0.97-1.01) with moderate heterogeneity, 1>=09%, Pheterogeneity=0.56.

There was evidence of a nonlinear association between total fruit and vegetable intake and

rectal cancer, pnoniinearity=0.005, with a statistically significant association up to an intake of
600 grams per day, but no further reductions in risk with higher intakes.
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Study quality

Total fruit and vegetable intake was assessed by FFQ in most studies. In EPIC, FFQ and
food records were used depending on the cohort (van Duijnhoven, 2009).

Loss to follow-up was low for the studies that reported such data, although some studies did
not provide data.

Cancers were identified by record linkages to health registries, cancer registries, mortality
registries, or death indexes.

All studies adjusted for at least age, and most of the studies adjusted for most of the
established colorectal cancer risk factors, including: age, physical activity, BMI, and alcohol
consumption, smoking, red meat and hormone replacement therapy in women.

Table 14 Total fruit and vegetable intake and colorectal cancer risk. Number of studies
in the CUP SLR

Number

Studies identified 13 studies (17 publications)

Colorectal cancer: 11 studies
Colon cancer: 12
Rectal cancer: 10

Studies included in forest plot of highest compared
with lowest intake

Colorectal cancer: 13 studies
Colon cancer: 11
Rectal cancer: 10

Studies included in linear dose-response meta-
analysis

Colorectal cancer: 11 studies
Colon cancer: 11
Rectal cancer: 10

Studies included in non-linear dose-response meta-
analysis

Table 15 Total fruit and vegetable intake and colorectal cancer risk. Summary of the
linear dose-response meta-analysis in the 2005 SLR, 2010 SLR and 2015 SLR

2005 SLR

Colorectal cancer Colon cancer Rectal cancer

Increment unit used

Per 1 serving/day

Per 1 serving/day

Per 1 serving/day

Studies (n)

7

8

4

Cases (total number)

RR (95%Cl)

0.99 (0.96-1.03)

0.99 (0.97-1.02)

0.98 (0.92-1.05)

Heterogeneity (12, p-value)

54.6%, p=0.03

45.2%, p=0.09

51.7%, p=0.10

P value Egger test

2010 SLR

Colorectal cancer

Colon cancer

Rectal cancer
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Increment unit used 100 g/day

Studies (n) 7 10 9

Cases (total number) 9932 5827 2575

RR (95%CI) 0.99 (0.97-1.00) 0.99 (0.97-1.01) | 0.99 (0.96-1.01)
Heterogeneity (12, p-value) 34.6%, p=0.16 25.4%, p=0.21 5.6%, p=0.39

P value Egger test

2015 SLR

Colorectal cancer Colon cancer Rectal cancer
Increment unit used 100 g/day
Studies (n) 10 12 10
Cases (total number) 10999 >6045 >2746
RR (95%CI) 0.98 (0.97-0.99) 0.99 (0.97-1.00) 0.99 (0.97-1.01)
Heterogeneity (12, p-value) 13.8%, p=0.32 0%, p=0.50 0%, p=0.56
P value Egger test 0.64 0.75 0.22
Geographic location Asia Europe North-America
Studies (n) 3 2 5
RR (95%CIl) 1.00 (0.94-1.06) 0.96 (0.90-1.02) 0.99 (0.97-1.00)
Heterogeneity (12, p- value) 55.2%, p=0.11 61.6%, p=0.11 0%, p=0.79
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Table 16 Fruit and vegetable intake and colorectal cancer risk. Results of meta-analyses and pooled analyses of prospective studies

ublished after the 2005 SLR.

Author, Total . i
Number of Studies : Heterogeneity
Year studies nuT:seers of country, area Outcome Comparison RR (95%¢CI) P trend (. pvalue)
Meta-analyses
Aune etal, 11CRC  [11853 North Incidence High vs. low 0.92 (0.86-0.99) - 22%, p=0.24
2012 11 America, Per 100 g/d 0.99 (0.98-1.00) - 38%, p=0.10
11 CC Europe, Asia High vs. low 0.91 (0.84-0.99) - 12.9%, p=0.32
7 RC High vs. low 0.97 (0.86-1.09) - 0%, p=0.65
Pooled analyses
Koushik, 14 5838 CC  |North Incidence Quintile 5vs.1 |0.91 (0.82-1.01) 0.19 NA, p=0.31
2007 America, >400 vs. <100
Europe g/d 0.90 (0.77-1.05) 0.06 NA, p=0.46
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Table 17 Fruit and vegetable intake and colorectal cancer risk. Main characteristics of studies included in CUP SLR

Author,
Year,
WCRF
Code,
Country

Makarem,
2015
COL41060
USA

Wie, 2014
COL41065
Korea

Vogtmann,
2013
COL40986
China

van
Duijnhoven

Study name,
characteristi
cs

FHS-
Offspring
Cohort,
Prospective
Cobhort,
Age: 66
years,
M/W

Cancer
Screening
Examination
Cohort, Korea
(CSECK),
Prospective
Cohort, M/W

SMHS,
Prospective
Cohort,
Age: 40-74
years,

M

EPIC,
Prospective

Cases/
. Case
Study size . Exposure
ascertainmen
Follow-up i assessment
(years)
63/ cert:?ieci: and  Semi-
2983 medical quantitative
11.5years records FFQ
53/ (?ancer
registryand  3-day food
8024 ;
medical record
7 years
records
Cancer
registry,
398/ shanghai vital
61274 statistics FFQ
6.3 years office,
medical
history
2819/ Cancer
452 755 registry, FFQ

Outcome

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer

Incidence,
coloncancer

Incidence,
rectal cancer

Incidence,
colorectal

Comparison RR (95%cCI)

per 1 points

>600 vs <600
g/day

per 100 g/day

>675.15vs 0-
284.34 g/day

>675.15 vs 0-
284.34 g/day

>675.15 vs 0-
284.34 g/day

>603.6 vs 0-

Adjustment factors

0.96 (0.48- .
1.94) Age, sex, smoking status
0.85 (0.38-
1.92) Age, sex, alcohol, BMI,
educational level, energy
Intake, Income, marital
1.00 (0.88- status, physical activity,
1.14) smoking
0.71(0.50-  Age, alcohol, BMI, diabetes,
1.01) educational level, energy
Intake, family history of
0.69(0.43-  colorectal cancer, Income,
1.09) met-hours per week,
orsus ST e
1.29) g
Age, sex, alcohol
0.86 (0.75- consumption, centre

Missing data
derivedfor
analysis

Conwersionfrom
WCREF score to
g/d

None

Midpoints,
distribution of
person-years

Midpoints
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Author,
Year,
WCRF
Code,
Country

FJ,
2009C0OL407
85
Denmark,Fra
nce,Germany,
Greece,ltaly,
Netherlands,
Norway,Spain
,Sweden,UK

Lee, 2009
COL40764
China

Study name,
characteristi
cs

Cohort,
Age: 35-70
years,
M/W

SWHS,
Prospective
Cohort,
Age: 40-70
years,

Cases/
Study size

Follow-up

(years)

8.8 years

394/
73224
7.4 years

Case

ascertainmen

t

health
Insurance
records,
active follow
up and
mortality
registry

Cancer
registry and
death
certificates
and

Exposure
assessment

Quantitative
FFQ

Outcome

cancer

Incidence,
colorectal
cancer

Incidence,
colon cancer

Incidence,
colon cancer

Incidence,
proximal
coloncancer

Incidence,
distal colon
cancer

Incidence,
rectal cancer

Incidence,
rectal cancer

Incidence,
colorectal
cancer

Incidence,
coloncancer

Comparison

221 g/day

per 100 g/day

>603.6 vs 0-
221 g/day

per 100 g/day

>603.6 vs 0-
221 g/day

>603.6 vs 0-
221 g/day

>603.6 vs 0-
221 g/day

per 100 g/day

>663 vs
<324.9 g/day

>663 vs
<324.9 g/day

RR (95%ClI)

1.00)

0.98 (0.97-
1.00)

0.76 (0.63-
0.91)
0.96 (0.91-
1.01)

0.77 (0.58-
1.02)

0.70 (0.53-
0.93)

1.09 (0.85-
1.40)
1.00 (0.97-
1.04)

1.20 (0.90-
1.60)

1.30 (0.80-
1.90)

Adjustment factors

location, cereal fibre, energy
from fat, energy from nonfat
sources, fish, height,
physical activity, processed
meat, red meat Intake,
smoking status, weight

Age, energy Intake

Missing data
derived for
analysis

Midpoints
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Author,
Year,
WCRF
Code,
Country

Nomura,
2008
COL40663
USA

Park, 2007
COL40697
USA

Study name,
characteristi
cs

w

MEC,
Prospective
Cohort,
Age: 45-75
years,
M/W

NIH-AARP,
Prospective
Cobhort,

Cases/
. Case
Study size .
ascertainmen
Follow-up
t
(years)
participant
contact
1023/ Cancer
191011 registr
7.3years gistry
2048/ Cancer
488 043 registr
2121664 gistry

Exposure

assessment

FFQ-
quantitative

FFQ

Outcome

Incidence,
rectal cancer

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer,
women

Incidence,
coloncancer,
men

Incidence,
coloncancer,
women

Incidence,
rectal cancer,
men

Incidence,
rectal cancer,
women

Incidence,
colorectal
cancer, men

Comparison

>663 vs
<324.9 g/day

483.2vs
134.7 g1000
kcal/day

608.1vs
176.3g1000
kcal/day

483.2\5
134.7 g1000
kcal/day

608.1vs
176.3g1000
kcal/day

483.2 s
134.7 g1000
kcal/day

608.1vs
176.3 g1000
kcal/day

52w 14
servings1000
kcal/day

RR (95%CI) Adjustment factors

Missing data
derived for
analysis

Distribution of

cases and person-

cancer, folate Intake, history years, conwversion

1.00 (0.60-
1.70)
0.74 (0.59-
0.93)
1.04(0.81-
1.33)
Age, alcohol Intake, aspirin
use, BMI, calcium Intake,
0.72 (0.55- energy Intake, ethnicity,
0.94) family history of colorectal
of polyps, multivitamin,
1.03(0.78- pack-years of smoking,
1.38) physical activity, red meat
Intake, time, vitamin d
0.72 (0.47-
1.11)
1.10(0.65-
1.85)
0.91 (0.78- Age, alcohol consumption,
' 1 05') calcium Intake, educational

level, physical activity, red

of g/1000 kcal/d
tog/d

Distribution of
person-years,
conwversion of
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Author,
Year,
WCRF
Code,
Country

characteristi

Cases/

. Case
Study size .
ascertainmen
Follow-up

e (years) t

Stud ,
udy name Exposure

Outcome
assessment

Age: 50-71
years,
M/W

Incidence,
colorectal
cancer,
women

person-years

Incidence,
distal colon
cancer,
women

Incidence,
rectal cancer,
women

Incidence,
distal colon
cancer, men

Incidence,
rectal cancer,
men

Incidence,
coloncancer,
men

Incidence,
proximal
coloncancer,
men

Comparison

6.5vs 1.8
servings1000
kcal/day

65w 1.8
servings1000
kcal/day

6.5vs 1.8
servings1000
kcal/day

52w 14
servings1000
kcal/day

52w 14
servings1000
kcal/day

52w 14
servings1000
kcal/day

52w 1.4
servings1000
kcal/day

RR (95%CI) Adjustment factors

meat Intake, smoking status,
1.08 (0.86- total energy Intake

1.35)

1.12(0.72-
1.76)

1.26 (0.81-
1.97)

0.89 (0.69-
1.15)

0.93(0.71-
1.22)

0.92(0.71-
0.99)

0.92 (0.69-
1.18)

Missing data
derived for
analysis

serv/1000 kcal/d
tog/d
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Author,

Year, Study name,
WCRF characteristi
Code, Ccs
Country
IWHS,
McCarl, 2006 Prgs'f]eci“’e
COL40633 Agec_’ 50;_’69
USA '
years,
W
WHS,
Prospective
Lin, 2005 Cobhort,
COL01831 Age: 45-
USA years,
W,
professionals
Sato, 2005 MCS,
COL01930  Prospective

Cases/

Study size
Follow-up

(years)

954/
35197
15 years

223/
36976
10 years

165/
41835

Case

ascertainmen

t

Seer registry

Followup
guestionnaire
s (self report),

medical
recordand
pathology

reports

Population
registry

Exposure
assessment

FFQ

FFQ

Questionnaire

Outcome

Incidence,
coloncancer,
women

Incidence,
proximal
coloncancer,
women

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer,
women

Incidence,
coloncancer,

Comparison

6.5v 1.8
servings1000
kcal/day

65w 1.8
servings1000
kcal/day

>58.01 vs
<274
servings/week

10vs 2.6
serving/day

>398 vs 0-
543 g/day

RR (95%ClI)

1.04 (0.80-
1.35)

1.01(0.73-
1.40)

0.90 (0.73-
1.10)

0.96 (0.58-
1.62)

1.13(0.73-
1.75)

Adjustment factors

Age, alcohol consumption,
aspirin use, BMI, family
history of specific cancer,
history of previous polyp and
prior endoscopy, menopausal
status, physical activity,
postmenopausal hormone
use, randomized treatment
assignment, red meat Intake,
smoking status, total energy

Age, sex, alcohol
consumption, BMI,

Missing data
derived for
analysis

Midpoints,
conwersion of
serviwk to g/d

Distribution of
person-years,
conversion of
serv/d to g/d

Midpoints
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Author,

Year, Study name,
WCRF characteristi
Code, cs
Country
Japan Cobhort,
Age: 40-64
years,
M
SMC,
Terry, 2001 Prgfﬁ;ii"’e
COL00059 Ade: 40_’74
Sweden ge:
years,
w
NHS,
Michels, 2000 Prgzai‘i“’e
COL00365 i '
USA Age: 30-55
years,
Wl

Cases/
Study size
Follow-up

(years)

7 years

460/
61463
588 270
person-years

569/
88764
1327029
person-years

Case
ascertainmen
t

Mammaograph
y screening
program

Population
registries

Exposure
assessment

FFQ

Semi-
quantitative
FFQ

Outcome

Incidence,
rectal cancer,

Incidence,
colorectal
cancer

Incidence,
coloncancer,

Incidence,
rectal cancer,

Incidence,
proximal
coloncancer,

Incidence,
distal colon
cancer,

Incidence,
coloncancer,

Incidence,
coloncancer,

Incidence,
rectal cancer,

Comparison

>398 vs 0-
543 g/day

>5vs 0-2.5
serving/day

>5vs 0-2.5
serving/day

>5vs 0-2.5
serving/day

>5vs 0-2.5
serving/day

>5vs 0-2.5
serving/day

>6 vs 0-2
serving/day

perl
serving/day

>6 vs 0-2
serving/day

RR (95%CI) Adjustment factors

educational level, energy
content, family history of

1.12(0.67- o
specific cancer, meat
1.89) . .
consumption, physical
activity, smoking status
0.73(0.56-
0.96)
0.81(0.59-
1.13)
0.60 (0.38- Age, red meat & dairy
0.96) product Intake, total caloric
Intake
0.91(0.55-
1.51)
0.87 (0.49-
1.54)
0.96 Age, alcohol consumption,
aspirin use, BMI, family
1.00(0.96-  history of colorectal cancer,
1.04) height, menopausal status,
pack-years of smoking,
0.88 physical activity,

Missing data
derived for
analysis

Midpoints,
distribution of
cases and person-
years, conversion
fromserv/idto g/d

Included in the
dose-response
analysis. No
confidence
intervals were
provided for high
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Author,
Year,
WCRF
Code,
Country

Michels, 2000
COL00365

USA

\Voorrips,

2000

COL00578
Netherlands

Study name,
characteristi

CS

Registred
nurses

HPFS,
Prospective
Cohort,
Age: 40-75
years,
M,
Health

professionals

NLCS,

Case Cohort,

Age: 55-69
years,
M/W

Cases/
. Case
Study size .
ascertainmen
Follow-up
t
(years)
368/
47325
416616
person-years
266/ Cancer
120852 reqistr
6.3 years gistry

Exposure
assessment

FFQ

Semi-
quantitative
FFQ

Outcome

Incidence,
rectal cancer,

Incidence,
coloncancer,

Incidence,
coloncancer,

Incidence,
rectal cancer,

Incidence,
rectal cancer,

Incidence,
coloncancer,
men

Incidence,
coloncancer,
women

Incidence,
proximal
coloncancer,
men

Incidence,
distal colon

Comparison

perl
serving/day

>6 vs 0-2
serving/day

perl
serving/day

>6 vs 0-2
serving/day

perl
serving/day

519w 177
g/day

578 vs 208

g/day

Q5w Q1

Q5w Q1

RR (95%CI) Adjustment factors

postmenopausal hormone

1.00 (0.92- use, red meat Intake,
1.09) sigmoidoscopy, supplement
Intake, total caloric Intake
1.28
1.05(0.99-
1.11) Family history of specific
cancer, smoking status, total
1.20 energy, vitamin supplement
1.06 (0.95-
1.18)
0.95(0.64-
1.41)
0.66 (0.44-
1.01) Age, alcohol consumption,
family history of colorectal
cancer
0.89(0.51-
1.56)
1.04 (0.62-
1.75)

Missing data
derived for
analysis

vs. low analysis

Included in the
dose-response
analysis. No
confidence
intervals were
provided for high
vs. low analysis

None
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Author,

Year, Study name, Stigses?i/ze
WCRF characteristi y
Follow-up
Code, cs (years)
Country Y
IWHS,
Prospective
Zheng, 1998 Aic_’hsogfég 144/
COL00209 g éars 34702
USA yW, ' 9 years
Postmenopau
sal
Steinmetz, IWHS, 212/
1994 Prospective 35216

Case

ascertainmen

t

Population

Driving
license

Exposure

assessment

Semi-
quantitative
FFQ

Semi-
quantitative

Outcome

cancer, men

Incidence,
distal colon
cancer,
women

Incidence,
proximal
coloncancer,
women

Incidence,
rectal cancer,
men

Incidence,
rectal cancer,
women

Incidence,
rectal cancer,

Incidence,
coloncancer,

Comparison

Q5w Q1

Q5w Q1

519vs 177
g/day

578 vs 208
g/day

>48.6 vs
<334
serving/week

>47.1 vs 0-
245

RR (95%CI) Adjustment factors

0.44 (0.23-
0.82)

0.89 (0.52-
1.51)

0.88 (0.56-
1.37)

1.17 (0.63-
2.17)

0.97 (0.62-
151) Age

0.89 (0.57-

1.40) Age, energy Intake

Missing data
derived for
analysis

Midpoints,
conversionfrom
serviwk to g/d

Midpoints,
conwersionfrom
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Author,

Year, Study name,
WCRF characteristi
Code, cs
Country
COL00178 Cohort,
USA Age: 55-69
years,
W,
Postmenopau
sal
Leisure
World
Cohort,
Shibata, 1992 Prgs'f]eci"’e
COL00740 '\‘/’I/\c/’\;
USA . '
retirement
community,
uppermiddle
social class

Cases/
Study size
Follow-up

(years)

167 447
person-years

105/
11580
70159

person-years

Case
ascertainmen
t

Community
registry

Exposure
assessment

FFQ

FFQ

Outcome

Incidence,
proximal
coloncancer,

Incidence,
distal colon
cancer,

Incidence,
coloncancer,
women

Incidence,
colon cancer,
men

Comparison

serving/week

>47.1 vs 0-
245
serving/week

>47.1 vs 0-
245
serving/week

>8.3vs 0-5.9
serving/day

>79vs 0-5.5
serving/day

RR (95%ClI)

0.78 (0.37-
1.66)

0.91 (0.50-
1.64)

0.63 (0.40-
1.00)

1.50 (0.91-
2.46)

Adjustment factors

Age, smoking habits

Missing data
derived for
analysis

serviwk to g/d,
distribution of
cases and person-
years

Conwersionfrom
serv/d to g/d,
distribution of
person-years
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Table 18 Fruit and vegetable intake and colorectal cancer risk. Main characteristics of studies excluded of the CUP SLR

Author, Year,
WCRF Code,
Country

Hansen, 2009
COL40855
Denmark

McCullough,
2003
COL00367
USA

Bueno-de-
Mesquita, 2002
COL00950

Study name,

characteristics

DCH,
Case Cohort,
Age: 50-64

years

CPS 11,
Prospective
Cohort,
Age: 50-74
years,
M/W

EPIC,
Prospective
Cobhort,

Cases/
Study size Case
Follow-up ascertainment
(years)
173/
57053 Cancer registry
298/
133163 Cps-II cohort
6 years
773/
406439 Not specified

Exposure
assessment

FFQ

Semi-
quantitative
FFQ

FFQ

Outcome

Incidence,
colorectal
cancer, gpx1
prol98leucc

Incidence,
colorectal
cancer, gpx1
prol198leuct

Incidence,
colorectal
cancer, gpx1
pro198leutt

Incidence, colon

cancer, men

Incidence, colon
cancer, women

Incidence,
colorectal
cancer

Comparison

per 100 gday

per 100 gday

per 100 gday

Q5w Q1

Q5w Q1

Q5w Q1

[0)
RR (95%C1) Adjustment factors Reaso ns_ for
Ptrend exclusion
0.93(0.84-1.03)
Alcohol Intake, BMI, Duplicate,

overlap with van

fibre, fruits and Duijnhoven FJ,

1.00(0.90-1.12) ]
vegetables consumption,

. 2009
HRT use, smoking, COL40785
pack-years
1.07(0.89-1.29)
Age, aspirin use, BMI,

1.23(0.83-1.83) calcium, educational

level, energy Intake,

family history of Only high vs.

colorectal cancer,
multivitamin, physical
0.70(0.43-1.15) activity, red meat Intake,
smoking habits

low comparison

Age, sex, body weight,
0.74 centre location, energy
Intake, ethanol Intake,

Duplicate,
overlap with van
Duijnhoven FJ,
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Author, Year,

WCRF Code, _otudy name,
characteristics
Country
Europe M/W

Cases/
Study size
Follow-up

(years)

Case Exposure

. Outcome Comparison
ascertainment assessment
Inciden
CIOENCE:  ~655 vs 0-268
colorectal
g/day
cancer, women
Incidence,
colorectal
cancer, without Q5w Q1
first 2 years of
follow-up
Incidence,
colorectal
>658 vs 0-268
cancer, women, Ida
without first 2 giaay
yrs of follow-up
Incidence,
>544 vs 0-184
colorectal
g/day
cancer, men
Incidence,
colorectal 544 vs 0-184
cancer, men,
g/day

without first 2
yrs of follow-up

RR (95%ClI)

Ptrend

0.76

0.72

0.81

0.68

0.53

Adjustment factors

height, physical activity
at work, smoking habits

Reasons for
exclusion

2009
COL40785
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Author, Year, Crzeed

I [0)
WCRF Code, Study nam & Study size Ca._se Exposure Outcome Comparison RR (95%Cl) Adjustment factors Reasons_ for
characteristics Follow-up ascertainment  assessment Ptrend exclusion
Country
(years)
IWHS, Incidence, colon
. > <

Prospective cancer,no - 248.1w <33 0 6 60.1.20) Duplicate,

Sellers, 1998 Cobhort, 180/ Semi- family history of  servings/week Age. history of bolvps overlap with
COL01974 Age: 55-69 35216 Seer registry quantitative cre %o,tal enery Ir?talzep " McCarl, 2006
USA years, 10 years FFQ g9y COL40633

Wl
Postmenopausal i
P Incidence, colon 481 vs <33

cancer, family
history of crc

servings/week 1.80(0.80-3.70)
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Figure 13RR estimates of colorectal cancer by levels of fruit and vegetable intake

Vogtmann 2013 M -.\P.}_} {
-
Lee 2009 W O—H/I

van Duijnhoven 2009 M/W &~ —=F J—F _ I

Nomura 2008 M .\}—H\{
Nomura 2008 W o——I——I—-.I_._--E[

Park 2007 M St : I
Park 2007 W r‘I\I—’I__'I

McCarl 2006 W w——}-{\I__I
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Figure 14Relative risk of colorectal cancer for the highest compared with the lowest
level of fruit and vegetable intake

High vs.

author year sex low RR (95% CI) wcrf_code studydescription contrast
Wie 2014 M/W - 0.85 (0.38, 1.92) COL41065 CSECK >600 vs. <600 g/d
Vogtmann 2013 M —— 0.71 (0.50, 1.01) COL40986 SMHS 757.5 vs. 197.5 g/d
Lee 2009 W -+ 1.20 (0.90, 1.60) COL40764 SWHS 756 vs. 162 g/d
van Duijnhoven2009 M/W '.' 0.86 (0.75, 1.00) COL40785 EPIC 684.7 vs. 110.5 g/d
Nomura 2008 W —— 1.04 (0.81, 1.33) COL40655 MEC 1184 vs. 343.3 g/d
Nomura 2008 M - 0.74 (0.59, 0.93) COL40655 MEC 1150 vs. 320.6 g/d
Park 2007 M 0.91 (0.78, 1.05) COL40697 NIH-AARP 828.3 vs. 223 g/d
Park 2007 W } 1.08 (0.86, 1.35) COL40697 NIH-AARP 813.8 vs. 225.4 g/d
McCarl 2006 W 0.90 (0.73, 1.10) COL40633 IWHS 736.5 vs. 156.6 g/d
Lin 2005 W —— 0.86 (0.58, 1.62) COL01831 WHS 800 vs. 208 g/d
Terry 2001 W —— 0.73 (0.56, 0.96) COL00059 SMC 488 vs. 160 g/d
T T T T
.25 5 7% 1 15
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Figure 15 Relative risk of colorectal cancer for 100 g/day increase in fruit and vegetable

intake

author

Makarem

Wie

Vogtmann

Lee

van Duijnhoven
Nomura

Park

McCarl

Lin

Terry

year

2015

2014

2013

2009

2009

2008

2007

2006

2005

2001

M/w

MW

w

Overall (l-squared = 13.8%, p = 0.316)

Per 100

g/day RR (95% ClI)

0.98 (0.69, 1.39)

1.00 (0.88, 1.14)

0.95 (0.90, 1.01)

1.03 (0.99, 1.08)

0.98 (0.97, 1.00)

0.98 (0.96, 1.00)

1.00 (0.98, 1.01)

0.97 (0.94, 1.01)

0.97 (0.89, 1.05)

0.92 (0.85, 0.99)

0.98 (0.97, 0.99)

%

Weight

0.10

0.71

3.52

5.22

30.55

2391

22.68

9.67

1.79

1.86

100.00

werf_code

COL41060

COL41065

COL40986

COL40764

COL40785

COL40655

COL40697

COL40633

COL01831

COL00059

studydescription

FHS-Offspring

CSECK

SMHS

SWHS

EPIC

MEC

NIH-AARP

IWHS

WHS

SMC

N
3

|

15
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Figure 16 Relative risk of colorectal cancer for 100 g/day increase in fruit and vegetable
intake, stratified by sex

. Per 100 %

author year sex g/day RR (95% CI) Weight wecrf_code studydescription
M/W
Makarem 2015 M/W 0.98 (0.69, 1.39) 0.31 COL41060 FHS-Offspring
Wie 2014 M/W 1.00(0.88,1.14) 2.25 COL41065 CSECK
van Duijnhoven 2009 M/W 0.98 (0.95,1.00) 72.04 COL40785 EPIC
Sato 2005 M/W 1.01(0.94,1.08) 8.37 COL01930 MCS
Michels 2000 M/W 1.01(0.96,1.06) 17.03 COL00365 NHS & HPFS
Subtotal (I-squared = 0.0%, p = 0.738) 0.98 (0.97, 1.00) 100.00
M
Vogtmann 2013 M 0.95(0.90,1.01) 7.83 COL40986 SMHS
Nomura 2008 M 0.97 (0.94,0.99) 39.86 COL40655 MEC
Park 2007 M 0.99 (0.97,1.01) 48.23 COL40697 NIH-AARP
Voorrips 2000 M 1.00(0.92,1.08) 4.08 COL00578 NLCS
Subtotal (I-squared = 0.0%, p = 0.469) 0.98 (0.96, 0.99) 100.00
w
Lee 2009 W 1.03(0.99,1.08) 1488 COL40764 SWHS
Nomura 2008 W 1.00 (0.97,1.03) 24.53 COL40655 MEC
Park 2007 W 1.01(0.98,1.05) 19.95 COL40697 NIH-AARP
MccCarl 2006 W 0.97 (0.94,1.01) 21.17 COL40633 IWHS
Lin 2005 W 0.97 (0.89, 1.05) 6.66 COL01831 WHS
Terry 2001 W - 0.92 (0.85,0.99) 6.88 COL00059 sSMC
Voorrips 2000 W 0.95(0.87,1.04) 5.93 COL00578 NLCS
Subtotal (I-squared = 42.3%, p = 0.109) 0.99 (0.97, 1.01) 100.00

I I I I I

5 75 1 15 2
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Figure 17 Relative risk of colorectal cancer for 100 g/day increase in fruit and vegetable
intake, stratified by geographic location

Per 200 %
author year sex g/day RR (95% Cl)  Weight wecrf_code  studydescription
Europe
Terry 2001 W - 0.92 (0.85, 0.99) 1.86 COL00059 SMC
van Duijnhoven 2009 M/W 0.98 (0.97, 1.00) 30.55 COL40785 EPIC
Subtotal (I-squared = 61.6%, p = 0.106) 0.96 (0.90, 1.02) 32.41
North America

Lin 2005 0.97 (0.89, 1.05) 1.79 COL01831 WHS

w

McCarl 2006 W 0.97 (0.94, 1.01) 9.67 COL40633 IWHS
M
M

Park 2007 1.00 (0.98, 1.01) 22.68 COL40697 NIH-AARP
Nomura 2008 0.98 (0.96, 1.00) 23.91 COL40655 MEC
Makarem 2015 M/W 0.98 (0.69, 1.39) 0.10 COL41060 FHS-Offspring
Subtotal (I-squared = 0.0%, p = 0.791) 0.99 (0.97, 1.00) 58.15
Asia
Lee 2009 W 1.03 (0.99, 1.08) 5.22 COL40764 SWHS
Vogtmann 2013 M 0.95 (0.90, 1.01) 3.52 COL40986 SMHS
Wie 2014 M/W 1.00 (0.88, 1.14) 0.71 COL41065 CSECK
Subtotal (I-squared = 55.2%, p = 0.107) 1.00 (0.94, 1.06) 9.45
Overall (I-squared = 13.8%, p = 0.316) 0.98 (0.97, 0.99) 100.00
I I I I I I
.25 5 75 1 15 2

117



Figure 18 Funnel plot of studies included in the dose response meta-analysis of fruit and
vegetable intake and colorectal cancer

Funnel plot with pseudo 95% confidence limits
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Figure 19 Relative risk of colorectal cancer and fruits and vegetables estimated using
non-linear models

Nonlinear analysis of fruits, vegetables and colorectal cancer

Best fitting cubic spline

————— 95% confidence interval
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Table 19 Relative risk of colorectal cancer and fruit and vegetable intake estimated

using non-linear models

g/day RR (95% CI)
110.5 1.09 (1.05-1.12)
200 1.06 (1.04-1.08)
300 1.03 (1.02-1.04)
400 1.00

500 0.98 (0.97-0.99)
600 0.97 (0.96-0.97)
700 0.96 (0.95-0.96)
800 0.95 (0.95-0.95)
900 0.94 (0.94-0.94)
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Figure 20RR estimates of colon cancer by levels of fruit and vegetable intake
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High vs.

Figure 21 Relative risk of colon cancer for the highest compared with the lowest level of
fruit and vegetable intake

author year sex low RR (95% CI) wcrf_code studydescription contrast
Vogtmann 2013 M —_— 0.69 (0.43,1.09) COL40986 SMHS 757.5vs. 197.5 g/d
Lee 2009 W —_—r 1.30 (0.80, 1.90) COL40764 SWHS 756 vs. 162 g/d
van Duijnhoven 2009 M/W — 0.76 (0.63, 0.91) COL40785 EPIC 684.7 vs. 110.5 g/d
Nomura 2008 M —— 0.72 (0.55, 0.94) COL40655 MEC 1150 vs. 320.6 g/d
Nomura 2008 W 1.03 (0.78, 1.38) COL40655 MEC 1184 vs. 343.3 g/d
Park 2007 M 0.92 (0.71, 0.99) COL40697 NIH-AARP 828.3 vs. 223 g/d
Park 2007 W 1.04 (0.80, 1.35) COL40697 NIH-AARP 813.8 vs. 225.4 g/d
Sato 2005 M/W —_— 1.13(0.73,1.75) COL01930 MCS 738 vs. 271.5 g/d
McCullough 2003 M/W —_— 0.70 (0.43, 1.15) COL00367 CPS 2 Quintile 5 vs. 1
Terry 2001 W — 0.81 (0.59, 1.13) COL00059 SMC 488 vs. 160 g/d
Michels 2000 M/W 1.08 (0.84, 1.38) COL00365 NHS & HPFS 520 vs. 80 g/d
Voorrips 2000 M i 0.95 (0.64, 1.41) COL00578 NLCS 519 vs. 177 g/d
Voorrips 2000 W —_— 0.66 (0.44,1.01) COL00578 NLCS 578 vs. 208 g/d
Steinmetz 1994 W —_— 0.89 (0.57,1.40) COL00178 IWHS 609.1 vs. 140 g/d
Shibata 1992 W —_— 0.63 (0.40, 1.00) COL00740 LWC 756 vs. 232 g/d
Shibata 1992 M - 1.50(0.91, 2.46) COL00740 LWC 724 vs. 216 g/d
T T T T
.25 5 75 1 15
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Figure 22 Relative risk of colon cancer for 100 g/day increase in fruit and vegetable
intake

Per 100 %
author year sex g/day RR (95% CI) Weight werf_code studydescription
Vogtmann 2013 M 0.95 (0.89, 1.03) 245 COL40986 SMHS
Lee 2009 W 1.06 (0.99, 1.13) 321 COL40764 SWHS
van Duijnhoven 2009 MW 0.97 (0.95, 1.00) 20.56 COL40785 EPIC
Nomura 2008 M 0.98 (0.96, 1.00) 29.21 COL40655 MEC
Park 2007 M 0.99 (0.97, 1.02) 29.11 COL40697 NIH-AARP
Sato 2005 MW 1.01 (0.92, 1.10) 1.71 COL01930 MCSs
Terry 2001 W 0.96 (0.87, 1.05) 1.49 COL00059 SMC
Michels 2000 MW 1.01 (0.96, 1.07) 4.83 COL00365 NHS & HPFS
Voorrips 2000 M 0.96 (0.89, 1.03) 2.39 COL00578 NLCS
Steinmetz 1994 W 1.00 (0.92, 1.10) 1.69 COL00178 IWHS
Shibata 1992 M 0.98 (0.92, 1.05) 3.34 COL00740 LwcC
Overall (I-squared = 0.0%, p = 0.499) 0.99 (0.97, 1.00) 100.00
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Figure 23 Relative risk of colon cancer for 100 g/day increase in fruit and

intake, stratified by sex

vegetable

Per 100 %

author year sex g/day RR (95% Cl) Weight wecrf_code studydescription
M
Vogtmann 2013 M - 0.95(0.89,1.03) 10.35 COL40986 SMHS
Nomura 2008 M 0.97 (0.94,1.00) 36.22 COL40655 MEC
Park 2007 M = 0.99 (0.97,1.02) 4152 COL40697 NIH-AARP
Voorrips 2000 M — 1.00 (0.90, 1.12) 5.37 COL00578 NLCS
Shibata 1992 M T 1.08(0.98,1.19) 6.54 COL00740 LWC
Subtotal (I-squared = 30.9%, p = 0.215) C 0.99 (0.96, 1.01) 100.00
W
Lee 2009 W Hl- 1.06 (0.99,1.13) 1446 COL40764 SWHS
Nomura 2008 W 1.00(0.97,1.03) 27.46 COL40655 MEC
Park 2007 W 1.00(0.96,1.04) 23.05 COL40697 NIH-AARP
Terry 2001 W 0.96 (0.87,1.05) 8.44 COL00059 SMC
Voorrips 2000 W 0.92(0.82,1.02) 7.21 COL00578 NLCS
Steinmetz 1994 W 1.00 (0.92,1.10) 9.30 COL00178 IWHS
Shibata 1992 W —a— 0.91(0.84,0.99) 10.09 COL00740 LWC
Subtotal (I-squared = 42.3%, p = 0.109) <> 0.99 (0.96,1.02)  100.00
MW
van Duijnhoven 2009 M/W 0.97 (0.95,1.00) 66.85 COL40785 EPIC
Sato 2005 M/W 1.01(0.92,1.10) 9.38 COL01930 MCS
Michels 2000 M/W 1.01(0.96,1.07) 23.77 COL00365 NHS & HPFS
Subtotal (I-squared = 16.9%, p = 0.300) C 0.98 (0.96, 1.01) 100.00

I I I

5 .75 1 1.5
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Figure 24 Funnel plot of studies included in the dose response meta-analysis of fruit and
vegetable intake and colon cancer
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Figure 25 Relative risk of colon cancer and fruits and vegetables estimated using non-
linear models

Nonlinear analysis of fruits, vegetables and colon cancer

Best fitting cubic spline

————— 95% confidence interval
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Table 20 Relative risk of colon cancer and fruit and vegetable intake estimated using

non-linear models

80 1.10 (1.05-1.15)
100 1.09 (1.05-1.14)
200 1.06 (1.03-1.09)
300 1.03 (1.01-1.04)
400 1.00

500 0.98 (0.97-0.99)
600 0.97 (0.96-0.98)
700 0.96 (0.95-0.97)
800 0.96 (0.95-0.96)
900 0.96 (0.95-0.96)
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Figure 26 RR estimates of rectal cancer by levels of fruit and vegetable intake
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Figure 27 Relative risk of rectal cancer for the highest compared with the lowest level of

fruit and vegetable intake

author

Vogtmann
Lee

van Duijnhoven
Nomura
Nomura
Park

Park

Sato
Terry
Michels
Voorrips
Voorrips

Zheng

year

2013

2009

2009

2008

2008

2007

2007

2005

2001

2000

2000

2000

1998

sex

M/W

M/W

High vs.

low RR (95% CI)

0.75 (0.44, 1.29)
1.00 (0.60, 1.70)
0.96 (0.76, 1.21)
1.10 (0.65, 1.85)
0.72 (0.47, 1.11)
1.26 (0.81, 1.97)
0.93 (0.71, 1.22)
1.12 (0.67, 1.89)
0.60 (0.38, 0.96)
0.99 (0.62, 1.56)
0.88 (0.56, 1.37)
1.17 (0.63, 2.17)

0.97 (0.62, 1.51)

werf_code

COL40986
COL40764
COL40785
COL40655
COL40655
COL40697
COL40697
COL01930
COL00059
COL00365
COL00578
COL00578

COL00209

studydescription

SMHS
SWHS
EPIC
MEC

MEC
NIH-AARP
NIH-AARP
MCS
SMC

NHS & HPFS
NLCS
NLCS

IWHS

contrast

757.5vs. 197.5 g/d
756 vs. 162 g/d
684.7 vs. 110.5 g/d
1184 vs. 343.3 g/d
1150 vs. 320.6 g/d
813.8 vs. 225.4 g/d
828.3 vs. 223 g/d
738 vs. 271.5 g/d
488 vs. 160 g/d
520 vs. 80 g/d

519 vs. 177 g/d
578 vs. 208 g/d

641.1 vs 296 g/d
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Figure 28 Relative risk of rectal cancer for 100 g/day increase in fruit and vegetable
intake

Per 100 %

author year  sex g/day RR (95% ClI) Weight wcrf_code  studydescription
Vogtmann 2013 M 0.96 (0.88, 1.04) 3.91 COL40986 SMHS
Lee 2009 W 1.00 (0.92, 1.08) 4.26 COL40764 SWHS
van Duijnhoven 2009 M/W 1.00 (0.97, 1.03) 33.37 COL40785 EPIC
Nomura 2008 M 0.97 (0.94, 1.01) 22.33 COL40655 MEC
Park 2007 M 1.01 (0.97, 1.04) 23.65 COL40697  NIH-AARP
Sato 2005 M/W 1.01(0.91,1.12) 2.73 COL01930 MCs
Terry 2001 W —1 0.85 (0.74, 0.97) 1.63 COL00059 SMC
Michels 2000 M/W —d'— 0.99 (0.90, 1.09) 3.03 COL00365 NHS & HPFS
Voorrips 2000 M —.— 1.00 (0.91, 1.10) 3.27 COL00578 NLCS
Zheng 1998 W —_—r 0.99 (0.87,1.12) 1.82 COL00209 IWHS
Overall (I-squared = 0.0%, p = 0.562) e 0.99 (0.97, 1.01) 100.00

T T T T

5 75 1 1.5 2

130



Figure 29Relative risk of rectal cancer for 100 g/day increase in fruit and vegetable
intake, stratified by sex

Per 100

%

author year sex g/day RR (95% CI) Weight wcrf_code studydescription
M
Vogtmann 2013 M —- 0.96 (0.88, 1.04) 10.83 COL40986 SMHS
Nomura 2008 M 0.96 (0.91, 1.00) 35.99 COL40655 MEC
Park 2007 M 1 0.99 (0.95, 1.03) 47.68 COL40697 NIH-AARP
Voorrips 2000 M —_— 0.99 (0.88, 1.12) 5.50 COL00578 NLCS
Subtotal (I-squared = 0.0%, p = 0.757) 0 0.97 (0.94, 1.00) 100.00
W
Lee 2009 W 1.00 (0.92, 1.08) 19.24  COL40764 SWHS
Nomura 2008 W _;-_ 1.00 (0.95, 1.06) 27.07 COL40655 MEC
Park 2007 W Hl- 1.07 (1.00, 1.14) 23.48 COL40697 NIH-AARP
Terry 2001 W —_— 0.85 (0.74, 0.97) 10.37 COL00059 SMC
Voorrips 2000 W —_—— 1.01 (0.87, 1.18) 8.63 COL00578 NLCS
Zheng 1998 W —— 0.99 (0.87,1.12) 11.21  COL00209 IWHS
Subtotal (I-squared = 43.4%, p = 0.116) <> 1.00 (0.95, 1.05) 100.00
M/W
van Duijnhoven 2009 M/W . 1.00 (0.97, 1.03) 85.28 COL40785 EPIC
Sato 2005 M/W — 1.01 (0.91,1.12) 6.99 COL01930 MCS
Michels 2000 M/W —— 0.99 (0.90, 1.09) 7.74 COL00365 NHS & HPFS
Subtotal (I-squared = 0.0%, p = 0.970) > 1.00 (0.97, 1.03) 100.00

T T T

5 75 1 15
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Figure 30 Funnel plot of studies included in the dose response meta-analysis of fruit and

vegetable intake and rectal cancer

.02

.04

.06

.08

Funnel plot with pseudo 95% confidence limits

/N

\
\
\

vansDuijnhoven
/e NghumPaN

®|ce \

@ Vogtmann \

@ \/oorri
@ Michels P \
® Sato \

ﬂZheng \

logrr

132



Figure 31 Relative risk of rectal cancer and fruits and vegetables estimated using non-
linear models

Nonlinear analysis of fruits, vegetables and rectal cancer

Best fitting cubic spline

————— 95% confidence interval
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Table 21 Relative risk of rectal cancer and fruit and vegetable intake estimated using

non-linear models

Fruit and RR (95%Cl)
vegetable

(g/day)

80 1.11 (1.05-1.18)
100 1.11 (1.05-1.16)
200 1.07 (1.03-1.10)
300 1.03 (1.01-1.05)
400 1.00

500 0.98 (0.97-0.99)
600 0.97 (0.96-0.98)
700 0.97 (0.96-0.98)
800 0.98 (0.97-0.99)
900 0.98 (0.97-0.99)
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2.2.1 Total vegetables
Cohort studies
Summary

Main results:

Seven new publications were identified (Makarem, 2015, Bamia, 2013, Vogtmann, 2013,
Fung, 2010, Aoyama, 2014, Agnoli, 2013, Ruder, 2011) and two of these were from new
studies (Makarem, 2015, Vogtmann, 2013) since the 2010 SLR and five of these studies (four
publications) could be included in the dose-response analyses (Makarem, 2015, Bamia, 2013,
Vogtmann, 2013, Fung, 2010). In total 23 studies (34 publications) were identified on
vegetables and colorectal cancer risk, and 18 of these studies (21 publications) could be
included inthe dose-response analysis. Study characteristics and results for all cancer types
are shown in the Table. For studies that reported vegetable intake in servings per day or other
frequencies we used a serving size of 80 g for recalculation of the intakes to grams per day.

Colorectal cancer:

Eleven studies (14136 cases) were included in the dose-response analysis. The summary RR
for a 100 g/d increase in total vegetable intake was 0.98 (95% CI: 0.96-0.99) and there was
no evidence of heterogeneity, 12=0%, Pheterogencity=0.48. There was no evidence of small study
bias or publication bias with Egger’s test, p=0.92. The summary RR ranged from 0.97 (95%
Cl: 0.96-0.99) when the Nurses’ Health Study was excluded to 0.98 (95% CI: 0.97-1.00)
when the NIH-AARP Diet and Health study (Park, 2007) was excluded.

The test for nonlinearity was significant, Proniinearity<0.0001, and the association between
vegetables and colorectal cancer was slightly stronger at lower levels of intake.

Colon cancer:

Twelve studies (6308 cases) were included in the dose-response meta-analysis of total
vegetable intake and colon cancer. The summary RR per 100 g/d was 0.98 (95% CI: 0.96-
0.99) with no heterogeneity, 1>=0%, Pheterogeneity=0.48.

There was evidence of a nonlinear association between total vegetable intake and colon
cancer, Pnontinearity=0.02, with a statistically significant reduction up to 600 grams per day.

Rectal cancer:

Eight studies (2435 cases) were included in the dose-response meta-analysis of total
vegetable intake intake and rectal cancer. The summary RR per 100 g/d was 0.99 (95% CI:
0.96-1.02) with moderate heterogeneity, 1°=0%, Pheterogeneity=0.73.

Although the test for nonlinearity was significant for the association between total vegetable
intake and rectal cancer, proniinearity<0.0001, there was no significant association.
Study quality:
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Total vegetable intake was estimated from food intake assessed by FFQ or dietary history
method in all studies, and in one of the studies a combination of FFQ, food records and 24
hour recalls were used (van Duijnhoven, 2009).

Loss to follow-up was low for the studies that reported such data, although some studies did
not provide data.

Cancers were identified by record linkages to health registries, cancer registries, mortality
registries, or death indexes.

All studies adjusted for at least age, and most of the studies adjusted for most of the
established colorectal cancer risk factors, including: age, physical activity, BMI, and alcohol
consumption, smoking, red meat and hormone replacement therapy in women.

Table 22 Total vegetable intake and colorectal cancer risk. Number of studies in the
CUP SLR

Number
23 studies (34 publications)

Studies identified

Colorectal cancer: 9 studies
Colon cancer: 5

Rectal cancer: 5

Colorectal cancer: 11 studies
Colon cancer: 12

Rectal cancer: 8

Colorectal cancer: 9 studies
Colon cancer: 10

Rectal cancer: 9

Studies included in forest plot of highest compared
with lowest intake

Studies included in linear dose-response meta-
analysis

Studies included in non-linear dose-response meta-
analysis

Table 23 Total vegetable intake and colorectal cancer risk. Summary of the linear dose-
response meta-analysis in the 2005 SLR, 2010SLR and 2015 SLR

2005 SLR

Colorectal cancer Colon cancer Rectal cancer
Increment unit used Per 2 servings/day | Per 2 servings/day | Per 2 servings/day
Studies (n) 7 6 4
Cases (total number) - - -
RR (95%Cl) 1.00 (0.90-1.11) 0.96 (0.89-1.04) | 0.99 (0.81-1.21)
Heterogeneity (1%, p-value) 62.5%, p=0.006 8.6%, p=0.36 0%, p=0.51
P value Egger test - - -
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2010 SLR

Colorectal cancer

Colon cancer

Rectal cancer

Increment unit used 100 g/day
Studies (n) 8 10 7
Cases (total number) 12275 5772 2285
RR (95%CI) 0.98 (0.96-0.99) 0.97 (0.95-1.00) 1.00 (0.96-1.05)
Heterogeneity (12, p-value) 0%, p=0.78 0%, p=0.63 0%, p=0.82
P value Eqger test - - -
2015 SLR

Colorectal cancer Colon cancer Rectal cancer
Increment unit used 100 g/day
Studies (n) 11 12 8
Cases (total number) 14136 >6308 >2435
RR (95%CI) 0.98 (0.96-0.99) 0.97 (0.95-0.99) | 0.99 (0.96-1.02)
Heterogeneity (1%, p-value) 0%, p=0.48 0%, p=0.77 0%, p=0.78
P value Egger test 0.92 0.77 0.72

Stratified analysis by geopgraphic location

2015 SLR Asia Europe North-America
Studies (n) 1 3 7
RR (95%CI) 0.87 (0.77-0.98) 0.99 (0.95-1.03) 0.98 (0.96-0.99)
Heterogeneity (12, p- value) - 0%, p=0.56 0%, p=0.66
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Table 24 Vegetable intake and colorectal cancer risk. Results of meta-analyses and pooled analyses of prospective studies published
after the 2005 SLR.

Author, Total . .
Year |Number of number of Studies Outcome Comparison RR (95%cCI) P trend Heterogeneity
studies cases country, area (12, p value)
Meta-analyses
Huxley etal, (10 CC 2651 CC  |North- Incidence/ High vs. low 0.93 (0.82-1.05) - 19%, p=0.18
2009 8 RC 1005 RC  |America, mortality 0.88 (0.69-1.12) - -
8 CRC 7916 CRC [Europe, Asia 0.95 (0.86-1.04) - -
Aune etal, [15 16057 North Incidence High vs. low 0.91 (0.86-0.96) - 0%, p=0.54
2012 12 - America, Per 100 g/d 0.98 (0.97-0.99) - 0%, p=0.69
Europe, Asia High vs. low 0.87 (0.81-0.94) - 0%, p=0.70
High vs. low 0.94 (0.85-1.04) - 0%, p=0.59
Pooled analyses
Koushik, 14 5838 CC  |North Incidence Quintile 5vs.1  |0.94 (0.86-1.02) 0.21 NA, p=0.91
2007 America, >300 vs. <100 g/d
Europe 0.96 (0.84-1.09) 0.24 NA, p=0.33
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Table 25 Vegetable intake and colorectal cancer risk. Main characteristics of studies included in the CUP SLR dose-response meta-

analysis

Author, Year,

Country

Bamia, 2013
COL40964
Denmark,Fran
ce,Germany,G
reece,ltaly,Net
herlands,Spain
,Sweden,UK

Vogtmann,
2013
COL40986
China

Fung, 2010
COL40828
USA

Study name,
WCRF Code, characteristic

S

EPIC,
Prospective
Cohort,
Age: 25-70
years,
M/W

SMHS,
Prospective
Cohort,
Age: 40-74
years,

M

HPFS,
Prospective
Cohort,
M/W

Cases/
Study size
Follow-up

(years)

4 355/
480308
11.6 years

398/
61274
6.3 years

132746

Case
ascertainmen
t

Cancer
registry,
record
linkage, health
Insurance rec,
mortality
registry,
pathology and
active follow

up

Cancer
registry,
shanghai vital
statistics
office,
medical
history

Self report
verified by
medical record

Exposure
assessment

FFQ

FFQ

FFQ

Outcome

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer,
women

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer

Incidence,
colon cancer

Incidence,
rectal cancer

Incidence,
colorectal
cancer, men

Comparison

331vs88.6
g/day

331w 88.6
g/day

331vs 88.6
g/day

>466.64 vs 0-
192.6 g/day

>466.64 vs 0-
192.6 g/day

>466.64 vs 0-
192.6 g/day

perl
serving/day

RR (95%Cl)

0.98 (0.89-1.08)

1.02 (0.90-1.16)

0.91 (0.80-1.06)

1.00 (0.72-1.41)

0.95 (0.62-1.47)

1.10 (0.64-1.89)

1.00 (0.96-1.04)

Adjustment factors

Age, sex, BMI,
centre location,
cereal, dairy

consumption,
educational lewel,
ethanol, fish, fruits,
legumes, lipids,
meat, physical
activity, smoking

Age, alcohol, BMI,
diabetes, educational
level, energy Intake,
family history of
colorectal cancer,
Income, met-hours

occupation, red
meat, smoking, total

Age, alcohol Intake,
aspirin use, BMI,
colonoscopy,
energy, family
history, history of
polyps, physical
activity, smoking

Missing data
derivedfor
analysis

Distribution of

cases and person-

years

Midpoints,
distribution of
person-years

Conwersion of
serv/id to g/d
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Author, Year, Study name,
WCRF Code, characteristic

Country S
NHS,
B2 ropeiv
USA ohort,
M/W
NIH-AARP,
Prospective
George, 2009 Cohort,
COL40789 Age: 615
USA years,
M/W,
Retired
van
Duijnhoven
FJ, 2009 EPIC,
COL40785 Prospective
Denmark,Fran Cobhort,

ce,Germany,G  Age: 35-70

reece,ltaly,Net years,
herlands,Norw M/W
ay,Spain,Swed

en,UK

Cases/

Study size
Follow-up

(years)

132746

5039/
483338
8 years

2819/
452755
8.8 years

Case
ascertainmen
t

Self report
verified by
medical record

Cancer
registry

Cancer
registry,
health
Insurance
records, active
followup and
mortality
registry

Exposure
assessment

FFQ

FFQ

FFQ

Outcome

Incidence,
colorectal
cancer,
women

Incidence,
colorectal
cancer,
women

Incidence,
colorectal
cancer,
women

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer

Incidence,
colon cancer

Incidence,
colon cancer

Incidence,
distal colon
cancer

Comparison

perl
serving/day

1.43-4.38ws
0-0.56
cups1000kcal/
d

1.43-4.38ws
0-0.56
cups1000kcal/
d

>284.4 vs 0-
95 g/day

per 100 g/day

>284.4 vs 0-
95 g/day

per 100 g/day

>284.4 vs 0-
95 g/day

RR (95%CI) Adjustment factors

Age, alcohol Intake,
aspirin use, BMI,
colonoscopy,
energy, family
history, history of
polyps, physical
activity, smoking

Age, alcohol, BMI,
educational lewel,
energy Intake,
family history, fruits,
marital status,
menopausal
hormone use,
physical activity,
race, smoking status

1.01 (0.96-1.05)

0.87 (0.74-1.02)

0.87 (0.74-1.02)

0.92(0.79-1.06
( ) Age, sex, alcohol

consumption, centre
location, cereal fibre,
energy from fat,
energy from nonfat
sources, fish, fruits
Intake, height,
physical activity,
processed meat, red
meat Intake,
smoking status,
weight

0.99 (0.95-1.03)

0.85 (0.71-1.02)

0.97 (0.93-1.02)

0.86 (0.66-1.14)

Missing data
derivedfor
analysis

Conwersion of
serv/d to g/d

Midpoints,
distribution of

cases and person-
years, conversion

from cups/1000
kcal/d to g/d

Midpoints
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Cases/

Author, Year, Study name, Study size
WCRF Code, characteristic y
Countr s FellEi
y (years)
MEC,
Nomura, 2008 FTOSRECHVE 4 00
COL40663 T 191011
USA AGe: 4575 4 3 ears
years, oY
M/W
Park, 2007 NIH-AARP, 2048/
COL40697 Prospective 488043

Case
ascertainmen SR
t assessment
Cancer FFQ-
registry quantitative
Cancer
registry FFQ

Outcome

Incidence,
proximal
coloncancer

Incidence,
rectal cancer

Incidence,
rectal cancer

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer,
women

Incidence,
coloncancer,
men

Incidence,
colon cancer,
women

Incidence,
rectal cancer,
men

Incidence,
rectal cancer,
women

Incidence,
colorectal

Comparison

>284.4vs 0-
95 g/day

>284.4 vs 0-
95 g/day

per 100 g/day

236.2w 71.9
gl000
kcal/day

286.5\5 85.5
g1000
kcal/day

236.2w71.9
g1000
kcal/day

286.5vs 85.5
g1000
kcal/day

236.2w 71.9
g1000
kcal/day

286.55 85.5
g1000
kcal/day

2.8vs5 0.6
servings1000

RR (95%Cl)

0.86 (0.65-1.14)

1.04(0.81-1.33)

1.04 (0.87-1.23)

0.85 (0.69-1.05)

0.94(0.75-1.17)

0.80 (0.63-1.03)

0.90 (0.70-1.17)

0.97 (0.64-1.46)

1.09 (0.67-1.77)

0.82 (0.71-0.94)

Missing data
derivedfor
analysis

Adjustment factors

Age, alcohol Intake,
aspirin use, BMI,
calcium Intake,
energy Intake,
ethnicity, family
history of colorectal
cancer, folate Intake,
history of polyps,
multivitamin, pack-
years of smoking,
physical activity, red
meat Intake, time,
vitamin d

Distribution of
cases and person-
years, conversion

of /1000 kcal/d to
g/d

Distribution of
person-years,

Age, alcohol
consumption,
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Cases/

Author, Year, Study name, Study size Case ExpoSUre Missing data
WCRF Code, characteristic y ascertainmen b Outcome  Comparison RR (95%CI) Adjustment factors derivedfor
Countr s Follow-up t assessment anal vsis
y (years) y
USA Cohort, 2121664 cancer, men kcal/day calcium Intake, conversion of
Age: 50-71  person-years educational level,  serw/1000 kcal/d to
years, physical activity, red o/d
M/W : meat Intake,
Icrgclfrinci;f 3.6 0.8 smoking status, total
cancer servings1000 1.12(0.90-1.38) energy Intake
women kcal/day
Incidence, 2.8vs 0.6
coloncancer, servings1000 0.84(0.71-0.99)
men kcal/day
'ngifg;? 2.8v5 0.6
colon cancer, serll/lcggsdtooo 0.90(0.72-1.14)
men Y
Incidence, 2.8vs 0.6
distal colon  servings1000 0.76 (0.59-0.98)
cancer, men kcal/day
Incidence, 2.8vs 0.6
rectal cancer, servings1000 0.81(0.62-1.05)
men kcal/day
e, s6wo0
servings1000 1.15(0.76-1.73)
cancer, kcal/da
women Y
Incidence, 3.6 0.8
rectal cancer, servings1000 1.21(0.80-1.83)
women kcal/day
Incidence, 3.6v 0.8 i
coloncancer, servings1000 1.10(0.86-1.40)
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Cases/

Author, Year, Study name,

WCRF Code, characteristic SIEY STz
Countr s Follow-up
y (years)
IWHS,
McCarl, 2006 Prgz%%ﬁi“’e 954/
COL40633 Age: 55-69 35197
USA years, 15 years
w
WHS,
Prospective
Lin, 2005 Cohort, 223/
COL01831 Age: 45- 36976
USA years, 10 years
w

professionals

Case
ascertainmen
t

Seer registry

Followup
questionnaires
(self report),
medical record
and pathology
reports

Exposure

assessment Olieeine

women

Incidence,
proximal
coloncancer,
women

Incidence,
colorectal
cancer

FFQ

Incidence,
colorectal
cancer,
women

FFQ

Comparison RR (95%CI) Adjustment factors
kcal/day
3.6vw 0.8
servings1000 1.06 (0.78-1.45)
kcal/day
>34.5vs
<14.5 0.89(0.73-1.08) Age
servings/week
Age, alcohol
consumption, aspirin
use, BMI, family
history of specific
cancer, history of
previous polyp and
prior endoscopy,
menopausal status,
6.8vs 1.5 physical activity,
serving/day 0.89(0.56-1.41) postmenopausal
hormone use,
randomized
treatment

assignment, red meat
Intake, smoking
status, total energy

Missing data
derivedfor
analysis

Midpoints,
conversion of
serviwk to g/d

Distribution of
person-years,
conversion of
serv/d to g/d
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Author, Year,
WCRF Code, characteristic

Country

Sato, 2005
COL01930
Japan

McCullough,
2003
COL00367
USA

Study name,

S

MCS,
Prospective
Cohort,
Age: 40-64
years,

M

CPS I,
Prospective
Cohort,
Age: 50-74
years,
M/W

Cases/
Study size
Follow-up

(years)

165/41835
7 years

298/
133163
6 years

Case

ascertainmen

t

Population
registry

Cps-11 cohort

Questionnaire

Outcome

Incidence,
coloncancer,

Incidence,
rectal cancer,

Incidence,
coloncancer,
men

Incidence,
colon cancer,
men

Incidence,
coloncancer,
men

Incidence,
coloncancer,
women

Incidence,
colon cancer,
women

Incidence,
coloncancer,
women

Incidence,
proximal
coloncancer,

Comparison

>313 vs 0-245
g/day

>313 vs 0-245
g/day

>33vs 0-1.2
serving/day

<0.80vs 1.3+
serving/day

perl
items/month

>33vs 0-1.2
serving/day

<0.81vs 1.3+
serving/day

perl
items/month

Q2w Q1

RR (95%CI) Adjustment factors

Age, sex, alcohol
consumption,BMI,
educational lewvel,
energy content,
family history of
specific cancer, meat
consumption,
physical activity,
smoking status

1.24 (0.79-1.95)

1.14 (0.67-1.93)

0.69(0.47-1.03)

1.79 (1.22-2.61)

Age, aspirin use,
BMI, calcium,
educational level,
energy Intake,
family history of
colorectal cancer,
multivitamin,
physical activity, red
meat Intake,
smoking habits

0.93(0.87-1.00)

0.91(0.56-1.48)

0.78 (0.42-1.44)

0.99 (0.92-1.07)

0.59 (0.31-1.11)

Missing data

derivedfor
analysis

Midpoints

Midpoints,

distribution of

person-years
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Author, Year,
WCRF Code, characteristic

Country

Flood, 2002
COL00410
USA

Terry, 2001
COL00059
Sweden

Cases/

Study name, Study size Ca.sje
Follow-up ascertainmen
S (years) k
BCDDP,
1973, 4222/0 Breast cancer
Prospective screening
Cohort 386 142 centres
W ’ person-years
SMC,
Prospective 460/
Cohort, 61463 Ma:;:gggirﬁph
Age: 40-74 588270 y o rwng
years, person-years prog
W

Exposure
assessment

FFQ

FFQ

Outcome

men, proximal
cancer

Incidence,
distal colon
cancer, men,
distal cancer

Incidence,
colorectal
cancer,

Incidence,
colorectal
cancer

Incidence,
colon cancer

Incidence,
rectal cancer

Incidence,
proximal
colon cancer

Incidence,
distal colon

Comparison

Q2w Q1

>0.79 vs 0-
0.32
servingday/10
00kj

>2 vs 0-1
serving/day

>2 vs 0-1
serving/day
>2 vs 0-1
serving/day

>2 vs 0-1
serving/day

>2 vs 0-1
serving/day

Missing data
RR (95%CI) Adjustment factors derivedfor
analysis
0.71(0.38-1.33)
Alcohol

consumption, BMI,

calcium, educational

level, energy Intake,
fruits, grains

0.95(0.71-1.26) consumption, height, ~ Conversionof

_ . serv/d to g/d

nsaid use, physical

activity, red meat,

smoking habits,
supplements,
vitamin d

0.84 (0.65-1.09)
0.90(0.66-1.24) Midpoints,

distribution of
cases and person-
years, conversion
fromserv/dto g/d

Age, red meat &
0.71(0.45-1.12) dairy product Intake,
total caloric Intake

0.72 (0.44-1.20)

1.13 (0.66-1.94)
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Author, Year, Study name,

WCRF Code, characteristic

Country S
NHS,

Prospective

Michels, 2000 , SOt
coLoozes 9
USA years,
W!

Registred

nurses

HPFS,

Prospective

Michels, 2000 C‘_’Tgt'm
COL00365 A9 40-
USA years,
Ml

Health

professionals

Cases/

Study size Cas_e
Follow-up ascertainmen
(years) k
569/
88 764 Population
1327029 registries
person-years
368/
47325 Population
416 616 registries

person-years

Exposure
assessment

Semi-
quantitative
FFQ

Semi-
quantitative
FFQ

Outcome

cancer

Incidence,
colon cancer,

Incidence,
colon cancer,

Incidence,
rectal cancer,

Incidence,
rectal cancer,

Incidence,
coloncancer,

Incidence,
coloncancer,

Incidence,
rectal cancer,

Incidence,
rectal cancer,

Comparison

>5vs 0-1
serving/day

perl
serving/day

>5vs 0-1
serving/day

perl
serving/day

>5vs 0-1
serving/day

perl
serving/day

>5vs 0-1
serving/day

perl
serving/day

RR (95%CI) Adjustment factors
Age, alcohol
0.96 consumption, aspirin
use, BMI, family

history of colorectal
cancer, height,
menopausal status,
pack-years of
smoking, physical
activity,
postmenopausal
hormone use, red
meat Intake,
sigmoidoscopy,
supplement Intake,
total caloric Intake

1.03(0.97-1.10)

124

1.03(0.91-1.17)

1.24 Age, alcohol

consumption, aspirin
use, BMI, family
1.01(0.90-1.14) hjstory of colorectal
cancer, height,
menopausal status,
pack-years of
smoking, physical
activity, red meat
Intake,
sigmoidoscopy,
supplement Intake,
total caloric Intake

0.67

1.01(0.80-1.27)

Missing data
derivedfor
analysis

Conversion from
serv/d to g/d,
distribution of
cases and person-
years

Conwersionfrom
serv/d to g/d,
distribution of
cases and person-
years
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Cases/

Author, Year, Study name, Study size
WCRF Code, characteristic y
Countr s Follow-up
y (years)
. NLCS,
Vozoorglc?s, Case Cohort, 312/
Age: 55-69 120852
COL00578 years, 6.3 years

Netherlands M/W

Case

ascertainmen

t

Cancer
registry

Exposure

assessment

Semi-
quantitative
FFQ

Outcome

Incidence,
coloncancer,
men

Incidence,
colon cancer,
women

Incidence,
rectal cancer,
men

Incidence,
distal colon
cancer, men

Incidence,
proximal
coloncancer,
men

Incidence,
proximal
coloncancer,
women

Incidence,
distal colon
cancer,
women

Incidence,
rectal cancer,
women

Incidence,
coloncancer,

Comparison

285vs 100
g/day

293 vs 107
g/day

285vs 100
g/day

Q5w Q1

Q5w Q1

Q5w Q1

Q5w Q1

293 s 107
g/day

per 25 g/day

RR (95%Cl)

0.85 (0.57-1.27)

0.83 (0.54-1.26)

0.88 (0.55-1.41)

0.76 (0.27-1.30)

1.03 (0.59-1.81)

0.99(0.57-1.72)

0.64 (0.36-1.17)

1.78 (0.94-3.38)

0.98

Missing data
Adjustment factors derivedfor
analysis
Age, alcohol
consumption, family None

history of colorectal
cancer
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Cases/

Author, Year, Study name,

WCRF Code, characteristic Etlf(ljy S128
Country s OHow-up
(years)
ATBC,
Prospective
Pietinen, 1999 Cobhort, 185/
COL00176 Age: 50-69 27111
Finland years, 8 years
M,
Smokers
IWHS,
Prospective
Steinmetz, Cohort, 212/
1994 Age: 55-69 35216
COL00178 years, 167 447
USA W, person-years
Postmenopaus
al

Case
ascertainmen
t

Exposure

assessment Olieeine

men

Incidence,
coloncancer,
women

Incidence,
rectal cancer,
men

Incidence,
rectal cancer,
women

Incidence,
colorectal
cancer,

Dietary
history
questionnaire

Population

Incidence,
colon cancer

Incidence,

Semi- coloncancer

quantitative
FFQ

Driving _
license I_nC|dence,

distal colon
cancer, distal

sites

Incidence,
proximal

Comparison

per 25 g/day

per 25 g/day

per 25 g/day

191w 44
g/day

Q4w Q1

>30.5vs 0-15
serving/week

>30.5vs 0-15
serving/week

>30.5vs 0-15
serving/week

RR (95%Cl)

0.97

0.99

1.05

1.20 (0.80-1.90)

0.74 (0.47-1.17)

0.73(0.47-1.13)

0.62 (0.35-1.09)

0.90 (0.44-1.82)

Missing data
Adjustment factors derivedfor
analysis
Age, alcohol

consumption, BMI,
calcium Intake,
educational lewel,
energy Intake,
physical activity,
smoking years,
supplement group

Distribution of
person-years

Age, age at first
childbirth, alcohol

. Midpoints,
O EM!  conersonirom
’ serviwk to g/d,

energy Intake,
history of polyps or
colitis, parity,
physical activity,
smoking habits

distribution of
cases and person-
years
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Cases/

Author, Year, Study name,

WCRF Code, characteristic IS:'tlfIdy SIZE
Country s otlow-up
(years)
Leisure World
Cohort,
Prospective
Shibata, 1992 Cohort, 110558/0
COL00740 M/W, 70159
USA retirement
community, person-years
uppermiddle
social class

Case
ascertainmen
t

Community
registry

Exposure
assessment

FFQ

Missing data
derivedfor
analysis

Outcome Comparison RR (95%Cl) Adjustment factors

coloncancer,
proximal sites

Incidence,

>4.8 vs 0-3.2
coloncancer, —_ . 0.72(0.45-1.16
women serving/day ( ) Conversion from
. . serv/d to g/d,
Age, smoking habits it b tion of
Incidence, person-years
coloncancer, =45 0-3 4 59 (0.84-2.30)
men serving/day
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Table 26 Vegetable intake and colorectal cancer risk. Main characteristics of studies excluded from the linear dose -response meta-

analysis
A\l?;g?r' Study name,
WCRE Code. Characteristic
Country
FHS-
Makarem Offspring
2015 Cohort,
Prospective
COIL_JA;A?GO Cohort,
Age: 66 years,
M/W
JACC study,
Aoyama, 2014 Prospective
COL41014 CC_Jhort,
Japan Age: 40-79
years,
M/W

Cases/
Study size
Follow-up

(years)

63/
2983
11.5years

467/
14549
598 605
person-years

Case
ascertainmen
t

Death
certificate and
medical
records

Cancer
registry/
population
register

Exposure
assessment

Semi-
quantitative
FFQ

Questionnaire

Outcome

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer,
women

Incidence,
coloncancer

Incidence,
colon cancer,
men

Incidence,
coloncancer,
women

Incidence,

Comparison RR (95%Cl)

. 0.44 (0.22-
per 1 points 0.88)
Q3w Q3 1.00
>1.8vs >1.8
times/week 1.00
>22vs>2.2
times/week 1.00
Q3wQ3 1.00
>1.8vs >1.8
times/week 1.00
>22vs>2.2
times/week 1.00
Q3w Q3 1.00

Adjustment factors

Age, sex, smoking status

Age, age, sex, beef, pork, or
lamb, BMI, drinking amount,
educational level, family
history of colorectal cancer,
local area, smoking, walking
time

Reasons for
exclusion

Not possible to
convert WCRF
score to intake in
grams per day

No quantities

150



Author Cases/
' Study name .
Year, . . Study size
WCRF Code, Clar e e Follow-up
Country (years)
Agnoli, 2013 E;';:é?i'zé 435/
COL40938 Cohort, 45275
Italy M/W 11.28 years
NIH-AARP,
Ruder, 2011 Prgzﬂicri"’e 2819/
COIL_JAéCXB% Age: 50-71 292 797
years,
Retired

Case
ascertainmen
t

Cancer
registry and
hospital
records

Cancer
registry and
national
health
database

Exposure

assessment

Semi-
quantitative
FFQ

FFQ

Outcome

rectal cancer

Incidence,
rectal cancer,
men

Incidence,
rectal cancer,
women

Incidence,
colorectal
cancer

Incidence,
colon cancer

Incidence,
colon cancer

Incidence,
coloncancer

Incidence,
colon cancer

Incidence,
rectal cancer

Incidence,
rectal cancer

Incidence,
rectal cancer

Comparison

>1.8vs >1.8
times/week

>22vs >2.2
times/week

160.7-950.1
vs 0-96.6
g/day

2.85v50.53
times/day

2.85w0.53
times/day

2.57vs0.39
times/day

2.57v0.39
times/day

2.85v0.53
times/day

2.85v50.53
times/day

2.57vs0.39
times/day

RR (95%Cl) Adjustment factors

1.00
1.00
Age, BMI, educational level,
) gender, non-alcoholic
0'83 81)6 9 beverage Intake, physical
' activity, smoking, study
center
0.88(0.77-
1.01)
0.87 (0.77-
0.99)
0.81(0.70-  Sex, age at baseline, alcohol
0.92) consumption, aspirinuse,
BMI, educational level,
0.80(0.70-  energy, energy, history of
0.91) colon cancer, HRT use,
1.12 (0.88- physical activity, race,
1.41) smoking, vegetables
1.14(0.92-
1.42)
1.07 (0.84-
1.36)

Reasons for
exclusion

Duplicate, overlap
with Bamia et al,
2013 COL40964

Duplicate, overlap
with Parket al,
2007

COL40697
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Author,
Year,

WCRF Code,

Country

Butler, 2008
COL40639
Singapore

Iso, 2007
COL40707
Japan

Wark, 2005
COL01807

Tsubono,
2005
COL40746
Japan

Study name,

characteristic

SCHS,
Prospective
Cohort,
Age: 45-74
years,
M/W

JACC,
Prospective
Cobhort,
Age: 40-79
years,
M/W

Case Cohort,
Age: 55-69
years,
M/W

JPHC,
Prospective
Cohort,
Age: 40-59

Cases/

Study size
Follow-up

(years)

961/
61321
9.8 years

202/
105500
15 years

368/
120852
7.3 years

377/
88658
694 074

person-years

Case

ascertainmen

t

Cancer
registry

Municipal
resident
registration
records, death
certificates

Population
registries

Histology

Exposure

assessment

FFQ

FFQ

Semi-
quantitative
FFQ

FFQ

Outcome

Incidence,
rectal cancer

Incidence,
colorectal
cancer

Mortality,
colon cancer,
men

Mortality,
coloncancer,
women

Mortality,
rectal cancer,
men

Incidence,
coloncancer,

hmlhl+ cases

Incidence,
colon cancer,
hmlh1- cases

Incidence,
colorectal
cancer

Incidence,

Comparison RR (95%ClI)

2.57vs0.39
times/day

Q4w Q1

3-4vs <0
Iweek

3-4vs <0
Iweek

3-4vs <0
Iweek

>209.4 vs 0-
150.5 g/day

>209.4 vs 0-
150.5 g/day

Q4w Q1

Q4w Q1

1.10(0.87-
1.39)

0.98 (0.79-
1.21)

0.83 (0.53-
1.29)

1.35(0.83-
2.20)

1.24(0.74-
2.07)

0.94 (0.72-
1.23)

0.86 (0.45-
1.65)

1.00 (0.79-
1.27)

1.08 (0.80-

Adjustment factors

Age, sex, alcohol Intake,
BMI, diabetes, dialect group,
educational level, energy
Intake, exposure assessment,
family history of colorectal
cancer, physical activity,
smoking habits

Age, centre location

Age, sex, family history of
specific cancer, total energy

Age, sex, alcohol
consumption, BMI, centre
location, cereal Intake, energy
Intake, fish, meat Intake,

Reasons for
exclusion

<3 categories of
exposure

Mortality as
outcome

Duplicate, overlap
with Voorrips et
al, 2000
COL00578

No quantities
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Author, Cases/

Year, cit:rc;)(/:tr:aar?:i’c Sy eras
WCRF Code, Follow-up
Country (years)
years,

M/W
OVs,
Sanjoaquin, Prospective 95/
2004 Cohort, 10998
COoL01182 Age: 18-89
UK years, 17 years
M/W

Case
ascertainmen
t

Population/inv
itation

Exposure
assessment

FFQ

Outcome

colon cancer

Incidence,
colorectal
cancer, men

Incidence,
coloncancer,
men

Incidence,
colorectal
cancer,
women

Incidence,
rectal cancer

Incidence,
coloncancer,
women

Incidence,
colon cancer,
women

Incidence,
rectal cancer,
men

Incidence,
colorectal
cancer,

Comparison

Q4wQ1l

Q4w Q1

Q4w Q1

Q4wQ1l

Q4w Q1

Q4w Q1

Q4wQ1

Q3w Q1

RR (95%Cl) Adjustment factors

1.45) physical activity, smoking

status, vitamin use
1.18(0.88-
1.59)

1.24 (0.86-
1.79)

0.88 (0.57-
1.35)

0.87 (0.58-
1.31)

1.01(0.58-
1.76)

1.01(0.58-
1.76)

1.06 (0.63-
1.78)

0.86 (0.54-
1.38)

Age, sex, alcohol

consumption, smoking habits

Reasons for
exclusion

No quantities
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Author, Cases/
Year, Sy name, Study size Ca§e
WCRF Code, characteristic Follow-up ascertainmen
Country (years) k
Bueno-de-
Mesquita, ProEsP::%iive 773/
2002 Pt 406439  Notspecified
COL00950 M/W
Europe
IWHS,
Prospective
Sellers, 1998 ACe‘?h5°5rfég 180/
COL01974 g éars 35216 Seer registry
USA yW ' 10 years
Postmenopaus
al
Lutheran
Brotherhood
Study, 120/
Hsing, 1998  Prospective 17633 Responding to
COL00458 Cohort, 286731 "
USA Age: 35- mail survey
years person-years
M

policyhélders

Exposure
assessment

FFQ

Semi-
quantitative
FFQ

Questionnaire

Outcome  Comparison
Incidence,
colorectal Q5w Q1
cancer
Incidence,
colorectal >316vs 0-111
cancer, g/day
women
Incidence,
colorectal >252 vs 0-82
cancer, men g/day
Incidence,
coloncancer, >27.1vs<I18
no family  servings/week
history of crc
Incidence,
coloncancer, >27.1vs<l18

family history servings/week
of crc

Mortality,
coloncancer,

>4.6vs <1.1
times/month

Reasons for

RR (95%Cl) exclusion

Adjustment factors

0.71
Age, sex, body weight, centre .
location, energy Intake, Duplicate, overlap
0.78 . with Bamia et al,
ethanol Intake, fruit Intake, 2013 COL40964
height, physical activity at
work, smoking habits
0.60
1.10(0.70- )
1.60) Duplicate, overlap
Age, history of polyps, total with aSItellggnftz et
energy Intake COL00178
2.00(1.00-
4.20)
1.50(0.80-  Age, alcohol consumption, Mortality as
2.80) smoking habits, total energy  outcome
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Author,
Year,
WCRF Code,
Country

Kato, 1997
CRC00022
USA

Giovannucci,
1994
COL00119
USA

Thun, 1992
COL01224
USA, Puerto
Rico

Hirayama,
1990
COL01508
Japan

Study name,
characteristic

New York

University

Women's
Health Study,
Prospective

Cobhort,
Age: 34-65
years,
w

HPFS,
Prospective
Cohort,
Age: 40-75
years,

M,
Health
professionals

CPSII,
Nested Case
Control,
Age: 30-
years,
M/W

Japan 6
prefectures
cohort study,
Prospective

Cases/
Study size
Follow-up

(years)

100/
14272
105044
person-years

47949
6 years

611/

3051 controls  Notspecified Questionnaire

6 years

563/
265118
17 years

Case
ascertainmen
t

Mammograph
y screening
program

Mailing to
health
professionals

Health centres

Exposure
assessment

Semi-
quantitative
FFQ

FFQ

Interview

Outcome

Incidence,
colorectal
cancer,

Incidence,
coloncancer,

Mortality,
colon cancer,
men

Mortality,
coloncancer,
women

Mortality,
colon cancer,
women

Mortality,
rectal cancer,

Comparison RR (95%ClI)

1.63(0.92-
Q4w Q1 2.89)
>5vs 22 1.02 (0.64-
serving/day 1.63)
Q5w Q1 0.80
0.63 (0.45-
Q5w Q1 0.89)
Q5w Q1 0.66
daily
consumption  1.05 (0.90-
Vs no daily 1.24)

consumption

Adjustment factors

Age, educational level, place
at enrollment, total calorie

Intake

Age, sex, ethnicity

Age, sex

Reasons for
exclusion

No quantities

Duplicate, overlap
with Michels et
al, 2000
COL00365

Mortality as
outcome,
duplicate, overlap
with McCullough
etal, 2003,
COL00367

Mortality as
outcome
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Author,

Year Study name,
WCRE dode characteristic
Country
Cohort,
Age: 40-
years,
M/W

Cases/
Study size
Follow-up

(years)

Case
ascertainmen
t

Exposure
assessment

Outcome

Mortality,
coloncancer,

Comparison

daily
consumption
Vs no daily
consumption

RR (95%Cl)

0.85(0.73-
0.99)

Adjustment factors

Reasons for
exclusion
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Figure 32 RR estimates of colorectal cancer by levels of vegetable intake

Bamia 2013 M/W —_—
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Figure 33 Relative risk of colorectal cancer for the highest compared with the lowest
level of vegetable intake

High vs.

author year sex low RR (95% CI) wcrf_code studydescription contrast
Bamia 2013 M/W -i— 0.98 (0.89, 1.08) COL40964 EPIC 331vs. 88.6 g/d
Vogtmann 2013 M §——a——— 0.67 (0.48,0.95) COL40986 SMHS 278.6 vs. 21.2 g/d
George 2009 M B 0.84 (0.75,0.93) COL40789 NIH-AARP 446.8 vs. 95.8 g/d
George 2009 W —— 0.87 (0.74,1.02) COL40789 NIH-AARP 441.9vs. 98.2 g/d
Nomura 2008 M —a— 0.85 (0.69, 1.05) COL40655 MEC 562.2vs. 171.1 g/d
Nomura 2008 W —a— 0.94 (0.75, 1.17) COL40655 MEC 557.8 vs. 166.5 g/d
McCarl 2006 W —a— 0.89 (0.73, 1.08) COL40633 IWHS 4429 vs. 82.9 g/d
Lin 2005 W 0.89 (0.56, 1.41) COL01831 WHS 544 vs. 120 g/d
Flood 2002 W —_—8— 0.95(0.71,1.26) COL00414 CNBSS 419.8 vs. 107.1 g/d
Terry 2001 W € 0.71(0.45,1.12) COL00059 SMC 188 vs. 36 g/d
Pietinen 1999 M 1.20 (0.80,1.90) COLO0176 ATBC 191 vs. 44 g/d

T T T

5 .75 1 15

158



Figure 34 Relative risk of colorectal cancer for 100 g/day increase in vegetable intake

author year  sex

Bamia 2013 MW

Vogtmann 2013 M

Fung 2010 W
Fung 2010 M
George 2009 M
Nomura 2008 M
McCarl 2006 W
Lin 2005 W
Flood 2002 W
Terry 2001 W
Pietinen 1999 M

Overall (I-squared = 0.0%, p = 0.481)

Per 100

g/day RR (95% ClI)

0.99 (0.95, 1.03)
0.87 (0.77, 0.98)
1.01 (0.95, 1.06)
1.00 (0.95, 1.05)
0.97 (0.94, 0.99)
0.97 (0.94, 1.01)
0.97 (0.92, 1.02)
0.98 (0.88, 1.08)
1.01 (0.93, 1.10)
0.86 (0.65, 1.15)
1.06 (0.81, 1.40)

0.98 (0.96, 0.99)

%

Weight

13.14
1.49
6.65
8.34
40.80
16.05
8.15
2.00
2.85
0.26
0.28

100.00

werf_code

COL40964
COL40986
COL40828
COL40828
COL40789
COL40655
COL40633
COL01831
COL00414
COL00059

COL00176

studydescription

EPIC
SMHS
NHS
HPFS
NIH-AARP
MEC
IWHS
WHS
CNBSS
SMC

ATBC
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Figure 35 Relative risk of colorectal cancer for 100 g/day increase in vegetable intake,

stratified by sex

author

M/W

Bamia

year

2013

sex

M/W

Subtotal (I-squared =.%, p =.)

M

Vogtmann 2013

Fung
George
Nomura
Pietinen

Subtotal

w

Fung
George
Nomura
McCarl
Lin
Flood
Terry
Subtotal

2010
2009
2008
1999

(I-squared =

2010
2009
2008
2006
2005
2002
2001

(I-squared =

=T 2 2 =2

3

N

.5%, p =0.205)

£ 2 g g

w
0.0%, p = 0.828)

Per 100
g/day RR (95% CI)

0.99 (0.95, 1.03)
0.99 (0.95, 1.03)

0.87 (0.77, 0.98)
1.00 (0.95, 1.05)
0.96 (0.94, 0.99)
0.95 (0.90, 1.00)
1.06 (0.81, 1.40)
0.96 (0.93, 0.99)

1.01 (0.95, 1.06)
0.97 (0.93, 1.02)
1.00 (0.95, 1.05)
0.97 (0.92, 1.02)
0.98 (0.88, 1.08)
1.01 (0.93, 1.10)
0.86 (0.65, 1.15)
0.99 (0.96, 1.01)

%
Weight

100.00
100.00

6.23
24.18
43.83
2451
125
100.00

17.06
29.65
19.29
20.90
5.13
7.30
0.67
100.00

werf_code

COL40964

COL40986
COL40828
COL40789
COL40655
COL00176

COL40828
COL40789
COL40655
COL40633
COL01831
COL00414
COL00059

studydescription

EPIC

SMHS
HPFS
NIH-AARP
MEC
ATBC

NHS
NIH-AARP
MEC
IWHS
WHS
CNBSS
SMC

.75
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Figure 36 Relative risk of colorectal cancer for 100 g/day increase in vegetable intake,

stratified by geographic location

author year sex
Europe

Pietinen 1999 M
Terry 2001 wW

Bamia 2013 M/W

Subtotal (I-squared = 0.0%, p = 0.563)

North America

Flood 2002 W
Lin 2005 W
McCarl 2006 W
Nomura 2008 M
George 2009 M
Fung 2010 M
Fung 2010 W

Subtotal (I-squared = 0.0%, p = 0.661)

Asia
Vogtmann 2013 M

Subtotal (I-squared =.%,p=".)

Overall (l-squared = 0.0%, p = 0.481)

Per 100
g/day RR (95% CI)

1.06 (0.81, 1.40)
0.86 (0.65, 1.15)
0.99 (0.95, 1.03)
0.99 (0.95, 1.03)

1.01 (0.93, 1.10)
0.98 (0.88, 1.08)
0.97 (0.92, 1.02)
0.97 (0.94, 1.01)
0.97 (0.94, 0.99)
1.00 (0.95, 1.05)
1.01 (0.95, 1.06)
0.98 (0.96, 0.99)

0.87 (0.77, 0.98)
0.87 (0.77, 0.98)

0.98 (0.96, 0.99)

%
Weight

0.28
0.26
13.14
13.67

2.85
2.00
8.15
16.05
40.80
8.34
6.65
84.84

1.49
1.49

100.00

werf_code

COL00176
COLO00059
COL40964

COL00414
COL01831
COL40633
COL40655
COL40789
COL40828
COL40828

COL40986

studydescription

ATBC
SMC
EPIC

CNBSS
WHS
IWHS
MEC
NIH-AARP
HPFS
NHS

SMHS
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Figure 37 Funnel plot of studies included in the dose response meta-analysis of

vegetable intake and colorectal cancer
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Figure 38 Relative risk of colorectal cancer and vegetables estimated using non-linear
models

Nonlinear analysis of vegetables and colorectal cancer
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Table 27 Relative risk of colorectal cancer and vegetable intake estimated using non-

linear models

g/day RR (95% CI)

22 1.16 (1.11-1.21)
100 1.08 (1.06-1.10)
200 1.00

300 0.96 (0.95-0.97)
400 0.95 (0.95-0.96)
500 0.96 (0.96-0.96)
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Figure 39 RR estimates of colon cancer by levels of vegetable intake

Vogtmann 2013 M e~ {- ..I_ 1_ _{
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Figure 40 Relative risk of colon cancer for the highest compared with the lowest level of
vegetable intake

High vs.

author year  sex low RR (95% CI)  werf_code  studydescription  contrast
Vogtmann 2013 M 0.95 (0.62, 1.47) COL40986 SMHS 278.6 vs. 21.2 g/d
van Duijnhoven 2009  M/W —— 0.85(0.71, 1.02) COL40785 EPIC 327.9vs. 47.5g/d
Nomura 2008 W — 0.90 (0.70, 1.17) COL40655 MEC 557.8 vs. 166.5 g/d
Nomura 2008 M —a— 0.80 (0.63, 1.03) COL40655 MEC 562.2 vs. 171.1 g/d
Park 2007 M + 0.84 (0.71, 0.99) COL40697 NIH-AARP 446 vs. 95.6 g/d
Park 2007 W 1.10(0.86, 1.40) COL40697 NIH-AARP 450.7 vs. 100.1 g/d
Sato 2005 M/W 1.24 (0.79, 1.95) COL01930 MCSs 330 vs. 122.5 g/d
McCullough 2003 W 0.91 (0.56, 1.48) COL00367 CPS11 328 vs. 80 g/d
McCullough 2003 M é——a—— 0.69 (0.47,1.03) COL00367 CPS6 328 vs. 72 g/d
Terry 2001 W —_—l— 0.90 (0.66, 1.24) COL00059 SMC 188 vs. 36 g/d
Michels 2000 MW _— 1.00(0.72, 1.38) COL00365 NHS & HPFS 440 vs. 40 g/d
Voorrips 2000 W 0.83 (0.54, 1.26) COL00578 NLCS 293 vs. 107 g/d
Voorrips 2000 M 0.85(0.57,1.27) COL00578 NLCS 285 vs. 100 g/d
Steinmetz 1994 W ( 0.73(0.47,1.13) COL00178 IWHS 398.9 vs. 134.9 g/d
Shibata 1992 W ( 0.72(0.45, 1.16) COL00740 LWC 478.4vs. 187.2
Shibata 1992 M ) 1.39 (0.84, 2.30) COL00740 LWC 456 vs. 172.8 g/d

T T T T

5 .75 15 2
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Figure 41 Relative risk of colon cancer for 100 g/day increase in vegetable intake

author

Vogtmann

van Duijnhoven
Nomura

Park

Sato
McCullough
Terry

Michels
Voorrips
Steinmetz

Shibata

year

2013

2009

2008

2007

2005

2003

2001

2000

2000

1994

1992

Overall (I-squared = 0.0%

sex

MW

M

,p=0.765)

Per 100

g/day RR (95% ClI)

0.97 (0.83, 1.13)
0.97 (0.93, 1.02)
0.96 (0.92, 1.00)
0.98 (0.95, 1.02)
1.10 (0.89, 1.35)
0.91 (0.81, 1.01)
0.92(0.75, 1.13)
1.02 (0.95, 1.09)
0.92 (0.79, 1.06)
0.95 (0.82, 1.11)
0.99 (0.88, 1.11)

0.97 (0.95, 0.99)

%

Weight

1.90
20.03
24.13
32.25
1.00
3.48
1.06

9.39

1.76
3.01

100.00

werf_code

COL40986
COL40785
COL40655
COL40697
COL01930
COL00367
COL00059
COL00365
COL00578
COL00178
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studydescription

SMHS
EPIC

MEC
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MCs
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Figure 42 Relative risk of colon cancer for 100 g/day increase in vegetable intake,

stratified by sex

Per 100

%

author year sex g/day RR (95% CI) Weight wcrf_code studydescription
M
Vogtmann 2013 M 0.97 (0.83,1.13) 4.65 COL40986 SMHS
Nomura 2008 M . 0.94(0.88,0.99) 30.97 COL40655 MEC
Park 2007 M 0.96 (0.92,1.01) 53.12 COL40697 NIH-AARP
McCullough 2003 M —a— 0.89(0.77,1.02) 5.27 COL00367 CPS 6
Voorrips 2000 M —_— 0.93(0.76,1.14) 2.58 COL00578 NLCS
Shibata 1992 M - 1.11(0.93,1.32) 341 COL00740 LWC
Subtotal (I-squared = 0.0%, p = 0.480) <> 0.95 (0.92, 0.99) 100.00
M/W
van Duijnhoven 2009 M/W 0.97 (0.93,1.02) 59.05 COL40785 EPIC
Sato 2005 M/W 1.10(0.89,1.35) 4.99 COL01930 MCS
Michels 2000 M/W 1.02(0.95,1.09) 3596 COL00365 HPFS/NHS
Subtotal (I-squared = 21.5%, p = 0.280) <> 0.99 (0.95,1.04)  100.00
w
Nomura 2008 W ‘ 0.98(0.92,1.04) 4231 COL40655 MEC
Park 2007 W 1.02(0.96,1.09) 3892 COL40697 NIH-AARP
McCullough 2003 W — 0.95(0.79,1.13) 4.92 COL00367 CPS 11
Terry 2001 W —_—a] 0.92 (0.75,1.13)  3.90 COL00059 SMC
Voorrips 2000 W —_—— 0.91(0.74,1.12) 3.48 COL00578 NLCS
Steinmetz 1994 W —.— 0.95(0.82,1.11) 6.48 COL00178 IWHS
Subtotal (I-squared = 0.0%, p = 0.732) <> 0.99 (0.95,1.03)  100.00

I I I

5 .75 1 1.5
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Figure 43 Funnel plot of studies included in the dose response meta-analysis of
vegetable intake and colon cancer

Funnel plot with pseudo 95% confidence limits
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Figure 44 Relative risk of colon cancer and vegetables estimated using non-linear

models
Nonlinear analysis of vegetables and colon cancer
o
Best fitting cubic spline
————— 95% confidence interval
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Table 28 Relative risk of colon cancer and vegetable intake estimated using non-linear

models
Vegetable | RR (95%ClI)
(g/day)
21.2 1.09 (1.05-1.13)
100 1.05 (1.03-1.07)
200 1.00
300 0.97 (0.96-0.98)
400 0.95 (0.95-0.96)
500 0.94 (0.93-0.94)
21.2 1.09 (1.05-1.13)
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Figure 45 RR estimates of rectal cancer by levels of vegetable intake
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Figure 46 Relative risk of rectal cancer for the highest compared with the lowest level of
vegetable intake

High vs.

author year  sex low RR (95% Cl)  wecrf_code  studydescription  contrast
Vogtmann 2013 M & 0.95(0.62,1.47) COL40986 SMHS 278.6vs. 21.2 g/d
van Duijnhoven 2009  M/W —— 1.04(0.81,1.33) COL40785 EPIC 327.9vs. 47.5 g/d
Nomura 2008 W —a— 0.90(0.70,1.17)  COL40655 MEC 557.8 vs. 166.5 g/d
Nomura 2008 M L) 0.97 (0.64, 1.46) COL40655 MEC 562.2 vs. 171.1 g/d
Park 2007 W & 1.21(0.80,1.83)  COL40697 NIH-AARP 450.7 vs. 100.1 g/d
Park 2007 M —.—— 0.81 (0.62, 1.05) COL40697 NIH-AARP 446 vs. 95.6 g/d
Sato 2005 MW & 1.14 (0.67, 1.93) COL01930 MCs 330vs. 122.5 g/d
Terry 2001 W ( - 0.71(0.45,1.12)  COL0O0059 SMC 188 vs. 36 g/d
Michels 2000 M/F ) 1.17 (0.63,2.18)  COL00365 HPFS/NHS 440 vs. 40 g/d
Voorrips 2000 W ——O—) 1.78(0.94,3.38)  COL00578 NLCS 293 vs. 107 g/d

T T T T

5 75 1 15 2
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Figure 47 Relative risk of rectal cancer for 100 g/day increase in vegetable intake

author

Vogtmann

van Duijnhoven

Nomura

Park

Sato

Terry

Michels

Voorrips

Overall (I-squared = 0.0%, p = 0.780)
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2013
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2000
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sex

M/W

M/W

w

M/W

M

Per 100

g/day RR (95% ClI)

0.97 (0.83, 1.13)
1.02 (0.96, 1.09)
0.98 (0.93, 1.03)
0.98 (0.92, 1.04)
1.03 (0.81, 1.32)
0.86 (0.65, 1.15)
1.07 (0.94, 1.22)
1.05 (0.87, 1.27)

0.99 (0.96, 1.02)

%

Weight

4.13
23.04
34.92

27.03

1.16
5.46
2.68

100.00

werf_code

COL40986

COL40785
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Figure 48 Relative risk of rectal cancer for 100 g/day increase in vegetable intake,
stratified by sex

author

M
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0.97 (0.83, 1.13)
0.97 (0.88, 1.07)
0.96 (0.89, 1.03)
0.94 (0.74, 1.19)
0.96 (0.91, 1.01)

1.02 (0.96, 1.09)
1.03 (0.81, 1.32)
1.07 (0.94, 1.22)
1.03 (0.97, 1.09)

0.98 (0.92, 1.04)
1.03 (0.93, 1.15)
0.86 (0.65, 1.15)
1.26 (0.93, 1.70)
1.00 (0.93, 1.08)

%
Weight

11.93
28.72
54.61
4.74
100.00

76.55
531
18.14
100.00

57.13
31.16
6.16
5.55
100.00

werf_code
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Figure 49 Funnel plot of studies included in the dose response meta-analysis of
vegetable intake and rectal cancer

Funnel plot with pseudo 95% confidence limits
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Figure 50 Relative risk of rectal cancer and vegetables estimated using non-linear

models
Nonlinear analysis of vegetables and rectal cancer
o
Best fitting cubic spline
————— 95% confidence interval
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Table 29 Relative risk of rectal cancer and vegetable intake estimated using non-linear
models

Vegetable | RR (95%ClI)

(g/day)

21.2 1.00 (0.95-1.06)

100 1.00 (0.98-1.03)

200 1.00

300 0.99 (0.98-1.00)

400 0.98 (0.97-0.99)

500 0.97 (0.96-0.98)
2.2.1.3.1 Garlic

Cohort studies
Summary

Main results:

No analysis on garlic and colorectal cancer was included in the 2010 SLR. The evidence that
garlic intake probably decreases the risk of colorectal cancer comes from the 2005 SLR
which identified a total of four case-control (with five OR estimates) and three cohort studies
on garlic consumption and colorectal cancer. A meta-analysis including two cohort studies
(IWHS and HPFS) was conducted and showed a RR estimate of 0.66 (95% CI: 0.48-0.91,
pheterogeneity=0.67) for the highest category of garlic intake compared with the lowest
category. A meta-analysis including five case-control studies showed a RR of 0.76 (0.58-
0.98, pheterogeneity=0.06).

A table of the studies identified is included below. From the 4 studies identified (NHS, HPFS,
IWHS and CPS II) all showed a not statistically significant association between garlic and
colorectal, colon or rectal cancer.

2.2.1.3.1 Garlic supplements

The only study (NLCS) identified on garlic supplements and colon cancer in the 2005 SLR
was described in the narrative review.

We identified 4 studies on colorectal cancer on garlic supplement use in the 2015 SLR that
we could include ina highest compared to lowest analysis. The overall RR for the highest
compared to lowest analysis on colorectal cancer was 1.07(95%CI1=0.82-1.39, 56.2%, 0.07).
Only three studies could be included in the analysis of colon and rectal cancer where the
result of the highest compared to lowest analysis was 1.02(95% CI1=0.70-1.48), 47.3%, 0.15)
and (1.16, 95%=0.74-1.83, 0%, 0.41), respectively.
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Meta-analysis of cohort studies:
One meta-analysis (Heine Broring, 2015) combined the results of colorectal, colon and rectal

cancer from two studies (Satia, 2009 and Dorant, 1996) in a highest compared to lowest
analysis which showed a non-statistically significant increased risk for garlic supplement use

and colorectal cancer.
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Table 30Garlic and colorectal cancer risk. Results of meta-analyses and pooled analyses of prospective studies published after the 2005

SLR.
Number of Total Studies Heterogeneit
Author, Year cohort number of Outcome Comparison RR (95%CIl) Ptrend| , ., g y
i country, area (1, p value)
studies cases
Meta-analysis
. . North
Colorectal
Heine Broring, 2 802 America, Highest vs Lowest|  1.24(0.99-1.54) 0%, 0.36
2015 Europe cancer

Table 31 Garlic and colorectal cancer risk. Main characteristics of studies included in the CUP SLR dose-response meta-analysis

Author, Year,
WCRF Code,
Country

Meng, 2013
COL40930

Study name,
characteristics

NHS,
Prospective

Cohort,
Age: 30-55
years,
W,
nurses

Cases/
Study size Case Ex
y . posure Outcome
Follow-up ascertainment  assessment
(years)
634/ Biennial follow- Questionnaire Incidence,
76208 up proximal cancer
24 years guestionnaires
397/ and medical Incidence, distal
records
cancer
285/ Incidence, rectal
cancer
1339 Incidence,
colorectal cancer
1054/ Incidence, colon

cancer

RR (95%Cl)

Comparison Ptrend

1.13(0.78-1.64)
Ptrend:0.33

1.39(0.88-2.20)
Ptrend:0.30

1.14(0.64-2.03)
Ptrend:0.68

>1/day vs
<1/month

1.21(0.94-1.57)
Ptrend:0.14

1.23(0.92-1.64)
Ptrend:0.15

Adjustment
factors

Age, alcohol
consumption,
aspirin use, beef,
pork or lamb as
a main dish,
BMI, calcium
Intake,
endoscopy,
energy, folate,
history of
colorectal
cancer, HRT
use, physical
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Author, Year,
WCRF Code,
Country

Meng, 2013
COL40931
USA

McCullough,
2012
COL40919
USA

Cases/

Study name, Study size
characteristics Follow-up
(years)
HPFS, 1029/
Prospective 45592
Cohort, 22 years
Age: 40-75 811/
years,
M7
Health 345/
professionals
314/
218/
CPS I, 1130/
Prospective 99700
Cobhort, 7 years
MW 579/
551/

Case
ascertainment

Exposure
assessment

Questionnaire

Questionnaire

Questionnaire

Cancer registry FFQ
and death
certificatesand

medical records

Outcome

Incidence,

colorectal cancer

Incidence, colon
cancer

Incidence,
proximal cancer

Incidence, distal
cancer

Incidence, rectal
cancer

Incidence,

colorectal cancer 1+ vs <1 /month

Men

Women

Comparison

>1/day vs
<1/month

>1/day vs
<1/month

1+ vs <1 /month

RR (95%CI)
Ptrend

1.00(0.71-1.42)
Ptrend:0.89

1.09 (0.76-1.58)
Ptrend:0.90

1.35(0.80-2.28)
Ptrend:0.43

1.01 (0.55,1.86)
0.60 (0.22-1.66)
Ptrend:0.56

1.03(0.77-1.37)
Ptrend:0.67

1.10(0.74-1.64)
Ptrend:0.26

1+s <1/month 0.87 (0.58-1.32)

Adjustment
factors

activity,
processed meat,

smoking,

vitamin d

Age, aspirin use,

BMI,
endoscopy,

family history of

colorectal
cancer, physical
activity,
smoking
Alcohol, beef,
pork or lamb as
a main dish,
calcium, energy,

folate, processed

meat, vitamin d

Age, alcohol,
BMI, calcium,
energy, fruits
and vegetables
consumption,
gender, history
of endoscopy,
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Author, Year, el

WCRF Code. Study na_mg, Study size
characteristics Follow-up
Country
(years)
Sellers, 1998 IWHS, 180/
COL01974 Prospective 35216
USA Cohort, 10 years
Age: 55-69 61/
years,
W,
Postmenopausal
Giovannucci, HPFS, 205/
1994 Prospective 47949
COL00119 Cohort, 6 years
USA Age: 40-75
years,
M,
Health
professionals
Steinmetz, 1994 IWHS, 212/
COL00178 Prospective 35216
USA Cohort, 167 447 person-
Age: 55-69 years
years,
W,

ascertainment

Seer registry

professionals

Seer registry

Exposure
assessment

Semi-
quantitative
FFQ

FFQ

Semi-
quantitative
FFQ

Outcome

Incidence, colon
cancer, no family
history of crc

Family history of
cre

Incidence, colon
cancer,

Incidence, distal

coloncancer,

Incidence, colon
cancer,

Comparison

>1 vs <0
servings/week

>2 vs <0
serving/week

>2 vs <0
serving/week

>1 vs 0-0.4
serving/week

Q3w Q1

RR (95%CI)
Ptrend

Adjustment
factors

Ptrend:0.06 HRT use,
NSAID use,
physical
activity, red and
processed meat,

smoking

1.20 (0.80-1.90)

Ptrend:0.4 Age, history of

polyps, total

1.00 (0.40-2.50) ~ energy Intake

Ptrend:0.9

0.77 (0.51-1.16)

Ptrend:0.14
Age

0.63(0.38-1.65)

Ptrend:0.07
0.68 (0.46-1.02)  Age, energy

Ptrend:<0.1 Intake

Age, age at first
child birth,

0.70(0.46-1.05) alcohol

consumption,
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Author, Year, SEsee)

WCRF Code. Study na_mg, Study size
characteristics Follow-up
Country
(years)
Postmenopausal
120/
86/

ascertainment

Outcome

Incidence, distal
colon cancer,
distal sites

Incidence,
proximal colon

cancer, proximal

sites

RR (95%Cl) Adjustment

Comparison
P Ptrend factors

BMI,
educational
level, energy

Intake, history
of polyps or
colitis, parity,
physical
activity,
smoking habits

>1vs 0-0.4  0.52(0.30-0.93)
serving/week Ptrend:<0.05

Age, energy

Intake
>1vs 0-0.4

senving/week 1.00 (0.56-1.79)



Table 32 Garlic supplements and colorectal cancer risk. Main characteristics of studies included in the CUP SLR dose-response meta-

analysis

Author, Year,
WCRF Code,
Country

Meng, 2013
COL40930

Meng, 2013
COL40931
USA

Study name,

characteristics

NHS,
Prospective
Cohort,
Age: 30-55
years,
W,
nurses

HPFS,
Prospective
Cohort,
Age: 40-75
years,

M,
Health
professionals

Cases/
Study size
Follow-up

(years)

302/
76208
24 years

153/

115/

578/

559/
45592
22 years

431/

200/

141/

Case
ascertainment

Exposure
assessment

Biennial follow-
up
guestionnaires
and medical
records

Questionnaire

Biennial follow-
up
questionnaires
and medical
records

Questionnaire

Outcome

Incidence,
proximal cancer

Incidence, distal
cancer

Incidence, rectal
cancer

Incidence, colon
cancer

Incidence,
colorectal cancer

Incidence, colon
cancer

Incidence,
proximal cancer

Incidence, distal
cancer

Comparison

yes vs no

yes vs no

yes vs no

yes Vs no

yes vs no

yes vs no

yes vs no

yes vs no

RR (95%CI) Adjustment
Ptrend factors
Age, alcohol

0.75(0.44-1.27)  consumption,
aspirin use, beef,
pork or lamb as
a main dish,
BMI, calcium
Intake,
endoscopy,
energy, folate,
history of
colorectal
cancer, HRT
use, physical
activity,
processed meat,
smoking,
vitamin d

0.68 (0.32-1.48)

0.69 (0.28-1.71)

0.72(0.46-1.11)

Age, alcohol,
aspirin use, beef,
pork or lamb as
a main dish,
1.16 (0.75-1.80) BMI. calcium,
endoscopy,
energy, family
history of
colorectal
cancer, folate,

1.22(0.83-1.78)

0.86 (0.40-1.85)

1.87 (1.01-3.46)
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Author, Year,

Study name,
WCRF Code, chara(}:/teristics
Country
McCullough, CPSII,
2012 Prospective
COL40919 Cohort,
USA M/W
Satia, 2009 VITAL,
COL40962 Prospective
USA Cohort,
Age: 50-76
years,
M/W
Dorant, 1996 NLCS,
COL00095 Case Cohort,

Cases/
Study size
Follow-up

(years)
128/

764/
99700
7 years

390/

374/

428/
76512
5 years

252/
120852

Case
ascertainment

Cancer registry
and death
certificatesand
medical records

Seer registry

Population
registries

quantitative FFQ

Exposure _
assessment Outcome Comparison
Incidence, rectal
cancer

Yes s no
FFQ Incidence,

colorectal cancer currentvs never

Men
current vs never
Women
current vs never
Questionnaire Incidence,

colorectal cancer

any pills/day
during the
previous 10y vs
no use

Semi- Incidence, colon

cancer,

exclusively
garlic

RR (95%ClI)
Ptrend

1.51(0.71-3.21)

1.03 (0.74-1.44)

0.94 (0.57-1.53)

1.09 (0.69-1.72)

1.35(1.01-1.81)

1.36 (0.79-2.35)

Adjustment
factors

physical
activity,
processed meat,
smoking,
vitamin d

Age, alcohol,
BMI, energy,
gender, history
of endoscopy,
HRT use,
NSAID use,
physical
activity,
smoking,
Calcium, fruits
and vegetables
consumption,
redand
processed meat

Age, BMI,
educational
level, fruits and
vegetables
consumption,
gender, nsaid
use, phyisical
activity,
sigmoidoscopy

Age, beta
carotene,

185



Author, Year,
WCRF Code,
Country

Study name,
characteristics

Netherlands Age: 55-69
years,
M/W

Cases/
Study size
Follow-up

(years)
3.3 years

147/

Case
ascertainment

Exposure
assessment

Outcome

Incidence, rectal
cancer,

Comparison

supplements vs
no supplement

exclusively
garlic
supplements vs
no supplement

RR (95%ClI)
Ptrend

1.28 (0.63-2.60)

Adjustment
factors

educational
level, family
history of large
Intestinal
cancer, gender,
history of

cholecystectomy

, history of
chronic
Intestinal
disease,
smoking status,
vitamin ¢
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Figure 51 RR (95% CI) of colorectal cancer for the highest compared with the lowest
level of garlic supple ments

high vs low garlic %
Author Year Sex supplements RR (95% CI) Weight StudyDescription Comparison
Meng 2013 w —_— 0.72(0.49, 1.07) 22.40 NHS yes vs no
Meng 2013 M -1 1.22(0.83, 1.78) 22.92 HPFS yes vs no
McCullough 2012 MW — 1.03 (0.74, 1.44) 25.94 CPSII current vs never
Satia 2009 MW

1.35(1.01, 1.81) 28.74 VITAL Any pills/day previous 10y vs No use

Overall (I-squared = 56.2%, p = 0.077) 1.07 (0.82, 1.39) 100.00

2.2.2 Total Fruits
Cohort studies
Summary

Main results:

Six new publications were identified (Vogtmann, 2013, Bamia, 2013, Fung, 2010, Aoyama,
2014, Agnoli, 2013, Ruder, 2011) since the 2010 SLR. One of the publications was from a
new study (Vogtmann, 2013) and four of these studies could be included in the dose-response
analysis (Vogtmann, 2013, Bamia, 2013, Fung, 2010; the latter publication provided data
from two different studies: the NHS and the HPFS). In total 24 studies (35 publications) were
identified on fruits and colorectal cancer risk, and 17 of these studies (20 publications) could
be included in the dose-response analyses. Study characteristics and results for all cancer
types are shown in the Table. For studies that reported fruit intake in servings per day or other
frequencies we used a serving size of 80 g for recalculation of the intakes to grams per day.

Colorectal cancer:
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Thirteen studies (16355 cases) were included in the dose-response analysis. The summary RR
for a 100 g/d increase in total fruit intake was 0.96 (95% ClI: 0.93-1.00, Passociation=0.03) and
there was high heterogeneity, 1=68.0%, Preterogeneity<0.0001. Although the test for small study
bias or publication bias was not significant, Egger’s test, p=0.07, there was some suggestion
of asymmetry which appeared to be driven by one study only (Sanjoaquin) and when
excluded the Egger’s test was attenuated, p=0.14. The summary RR ranged from 0.95 (95%
Cl: 0.92-0.99) when the EPIC study (Bamia, 2013) was excluded to 0.97 (95% CI: 0.94-1.00)
when the Swedish Mammography study (Terry, 2001) was excluded.

The test for nonlinearity was significant, Proniinearity<0.0001, and there was no further
reduction in risk above 300 grams per day.

Colon cancer:

Twelve studies (>6317 cases) were included in the dose-response meta-analysis of total fruit
intake and colon cancer. The summary RR per 100 g/d was 0.98 (95% CI: 0.96-1.01) with
low heterogeneity, 1=25.4%, Pheterogencity=0.09.

There was evidence of a nonlinear association between total fruit intake and colon cancer,
Proniinearity<0.0001, and the association was strongest at lower intakes. There was no further
reduction in risk above 600 grams per day.

Rectal cancer:

Nine studies (>2444 cases) were included in the dose-response meta-analysis of total fruit
intake intake and rectal cancer. The summary RR per 100 g/d was 0.98 (95% CI. 0.93-1.03)
with moderate heterogeneity, 12=54.9%, Pheterogeneity=0.02.

There was evidence of a nonlinear association between total fruit intake and rectal cancer,
Pronlinearity<0.0001, with the strongest reduction in risk observed up to an intake of 300 grams
per day. There was no further reduction in risk with higher intakes, and the association was
weaker and lost significance from 600 grams per day and above.

Study quality:

Total fruit intake was estimated from food intake assessed by FFQ inall studies, and in one
of the studies a combination of FFQ, food records and 24 hour recalls were used (van
Duijnhoven, 2009).

Loss to follow-up was low for the studies that reported such data, although some studies did
not provide data.

Cancers were identified by record linkages to health registries, cancer registries, mortality
registries, or death indexes.

All studies adjusted for at least age, and most of the studies adjusted for most of the
established colorectal cancer risk factors, including: age, physical activity, BMI, and alcohol
consumption, smoking, red meat and hormone replacement therapy in women.
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Table 33 Total fruit intake and colorectal cancer risk. Number of studies in the CUP

SLR

Number

Studies identified

24 studies (35 publications)

with lowest intake

Studies included in forest plot of highest compared

Colorectal cancer: 11 studies

Colon cancer: 10
Rectal cancer: 7

analysis

Studies included in linear dose-response meta-

Colorectal cancer: 13 studies

Colon cancer: 12
Rectal cancer: 9

analysis

Studies included in non-linear dose-response meta-

Colorectal cancer: 9 studies

Colon cancer: 10
Rectal cancer: 7

Table 34 Total fruit intake and colorectal cancer risk. Summary of the linear dose-
response meta-analysis in the 2005 SLR, 2010 SLR and the 2015 SLR

2005 SLR

Colorectal cancer

Colon cancer

Rectal cancer

Increment unit used

Per 1 serving/day

Per 1 serving/day

Per 1 serving/day

Studies (n)

8

7

3

Cases (total number)

RR (95%CI)

0.97 (0.92-1.03)

0.97 (0.92-1.02)

0.94 (0.78-1.13)

Heterogeneity (1%, p-value)

68.9%, p=0.04

65.3%, p=0.003

72.0%, p=0.03

P value Egger test

2010 SLR
Colorectal cancer Colon cancer Rectal cancer
Increment unit used 100 g/day
Studies (n) 8 10 7
Cases (total number) 12775 6114 2303

RR (95%CI)

0.97 (0.94-0.99)

0.98 (0.95-1.01)

0.97 (0.92-1.02)

Heterogeneity (12, p-value)

51.2%, p=0.05

38.5%, p=0.10

38.4%, p=0.14

P value Egger test

2015 SLR

Colorectal cancer |

Colon cancer |

Rectal cancer
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Increment unit used 100 g/day
Studies (n) 13 12 9
Cases (total number) 16355 >6317 >2444

RR (95%CI)

0.96 (0.93-1.00)

0.98 (0.96-1.01)

0.98 (0.93-1.03)

Heterogeneity (12, p-value)

68.0%, p<0.0001

37.9%, p=0.09

54.9%, p=0.02

P value Egger test

0.07

0.55

0.41

Stratified analysis by geographic location

2015 SLR Asia Europe North-America
Studies (n) 2 4 7

RR (95%Cl) 0.87 (0.78-0.98) 0.90 (0.75-1.07) 0.97 (0.94-1.00)
Heterogeneity (12, p- value) 0%, p=0.77 79.1%, p=0.002 37.8%, p=0.14
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Table 35 Fruit intake and colorectal cancer risk. Results of meta-analyses and pooled analyses of prospective studies published after the

2005 SLR.
Author, Total . .
Year |Number of number of Studies Outcome Comparison RR (95%CI) P trend Heterogeneity
studies cases country, area (12, p value)
Meta-analyses
Huxley etal,|8 CC 2651 CC |North- Incidence/ High vs. Low 0.99 (0.90-1.08) - 25%, p=0.11
2009 6 RC 1005 RC |America, mortality 0.78 (0.63-0.97) - NA
8 CRC 7916 CRC |Europe, Asia 1.01 (0.86-1.18) - NA
Aune etal, (14 CRC  [14876 North Incidence High vs. low 0.90 (0.83-0.98) - 41.6%, p=0.05
2012 13 America, Per 100 g/d 0.98 (0.94-1.01) - 64%, p=0.001
11 CC Europe, Asia High vs. low 0.89 (0.81-0.97) - 30.2%, p=0.16
7RC High vs. low 0.91 (0.76-1.09) - 45.2%, p=0.09
Pooled analyses
Koushik, 14 5838 CC |North Incidence Quintile 5vs.1 |0.93 (0.85-1.02) 0.28 NA, p=0.62
2007 America, >400 vs. <100
Europe g/d 0.87 (0.77-0.97) 0.04 NA, p=0.90
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Table 36 Fruit intake and colorectal cancer risk.

Author, Year,
WCRF Code,
Country

Bamia, 2013
COL40964
Denmark,Fran
ce,Germany,Gr
eece,ltaly,Neth
erlands,Spain,
Sweden,UK

Vogtmann,
2013
COL40986
China

Fung, 2010
COL40828
USA

Fung, 2010
COL40828

Study name,
characteristic

S

EPIC,
Prospective
Cohort,
Age: 25-70
years,
M/W

SMHS,
Prospective
Cohort,
Age: 40-74
years,

M

HPFS,
Prospective
Cohort,
M/W

NHS,
Prospective

Cases/
Study size
Follow-up

(years)

4 355/
480308
11.6 years

398/
61274
6.3 years

132746

132746

Case
ascertainment

Cancer
registry, record
linkage, health
Insurance rec,

mortality

registry,
pathology and
active follow

up

Cancer
registry,
shanghai vital
statistics
office, medical
history

Self report
verified by
medical record

Self report
verified by

Main characteristics of studies included in the CUP SLR dose-response meta-analysis

Exposure

assessment Olieerie

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer, women

FFQ

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer

Incidence,
colon cancer

FFQ Incidence,

colon cancer

Incidence,
rectal cancer

Incidence,
rectal cancer

Incidence,
colorectal
cancer, men

FFQ

Incidence,

FFQ colorectal

Comparison

384.8vs 83.1
g/day

384.8ws 83.1
g/day

384.8vs 83.1
g/day

>239.24 vs 0-
42.38 g/day

>239.24 vs 0-
42.38 g/day

per 20 g/day

>239.24 vs 0-
42.38 g/day

per 20 g/day

perl
serving/day

perl
serving/day

RR (95%Cl) Adjustment factors

1.03(0.97-
1.08) Age, sex, BMI, centre location,
cereal, dairy products
1.01(0.91-  consumption, educational level,
1.12) ethanol, fish, fruits, legumes,
lipids, meat, physical activity,
1.02 (0.90- smoking
1.17)
0.67(0.48-
0.95)
0.76 (0.49- Age, alcohol, BMI, diabetes,
1.20) educational lewel, energy
Intake, family history of
0.98 colorectal cancer, Income, met-
hours per week, occupation, red
0.56 (0.33- meat, smoking, total meat
0.97)
0.97
Age, alcohol Intake, aspirin use,
) BMI, colonoscopy, energy,
1.01(0-96 family history, history of
1.05) ; .Y
polyps, physical activity,
smoking
0.95 (0.90-
0.99)

Missing data
derivedfor
analysis

Distribution of
cases and
person-years

Midpoints,
distribution of
person-years

Conwersion of
serv/d to g/d

Conversion of
serv/d to g/d
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Author, Year,
WCRF Code,
Country

USA

George, 2009
COL40789
USA

van
Duijnhoven FJ,
2009
COL40785
Denmark,Fran
ce,Germany,Gr
eece,ltaly,Neth
erlands,Norwa
y,Spain,Swede
n,UK

Study name,
characteristic

S

Cohort,
M/W

NIH-AARP,
Prospective
Cohort,
Age: 615
years,
M/W,
Retired

EPIC,
Prospective
Cohort,
Age: 35-70
years,
M/W

Cases/
Study size
Follow-up

(years)

5039/
483338
8 years

1667/
452755
8.8 years

Case
ascertainment

medical record

Cancer registry

Cancer
registry, health
Insurance
records, active
followup and
mortality
registry

Exposure
assessment

FFQ

FFQ

Outcome

cancer, women

Incidence,
colorectal
cancer, women

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer, women

Incidence,
colorectal
cancer, men

Incidence,
distal colon
cancer

Incidence,
proximal colon
cancer

Incidence,
colorectal
cancer

Incidence,
colorectal
cancer

Incidence,

Comparison

1.9-5.58 vs 0-
0.6
cups1000kcal/
d

1.59-5.13ws
<0.44
cups1000kcal/
d

>342.7vs 0-
92.7 g/day

>342.7vs 0-
92.7 g/day

>342.7 vs 0-
92.7 g/day

>342.7vs 0-
92.7 g/day

>342.7 vs 0-
92.7 g/day

per 100 g/day

per 100 g/day

RR (95%ClI)

0.93(0.79-
1.09)

0.94 (0.84-
1.05)

0.87 (0.72-
1.04)

0.89 (0.72-
1.12)

0.84 (0.64-
1.09)

0.81(0.62-
1.05)

0.88 (0.76-
1.01)

0.97 (0.92-
1.02)

0.98 (0.96-

Missing data
derivedfor
analysis

Adjustment factors

Age, alcohol, BMI, educational Conwersion of

level, energy Intake, family cups/tlool%kcalld
history, marital status, migp%ir;ts
menopausal hormone use, distribution ’Of
physical activity, race, smoking cases and

status, vegetable Intake
person-years

Age, alcohol consumption,
centre location, cereal fibre,
energy from fat, energy from
nonfat sources, fish, height,
physical activity, processed

meat, red meat Intake, smoking
status, vegetable Intake, weight

Midpoints
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Author, Year,
WCRF Code,
Country

Nomura, 2008
COL40663
USA

Study name,
characteristic
S

MEC,
Prospective
Cohort,
Age: 45-75
years,
M/W

Cases/
Study size
Follow-up

(years)

1023/
191011
7.3 years

Case
ascertainment

Exposure

assessment Qlicome

colorectal
cancer

Incidence,
colon cancer

Incidence,
coloncancer

Incidence,
colon cancer

Incidence,
rectal cancer

Incidence,
rectal cancer

Incidence,
rectal cancer

Incidence,
colorectal
cancer, men

Incidence,
colorectal

cancer, women

FFQ-

Cancer registry quantitative

Incidence,

men

Incidence,

coloncancer,

women

Incidence,

coloncancer,

Comparison

>342.7 vs 0-
92.7 g/day

per 100 g/day

per 100 g/day

>342.7vs 0-
92.7 g/day

per 100 g/day

per 100 g/day

295.9v5 30.1
01000 kcal/day

3815w 475
g1000 kcal/day

2959w 30.1
g1000 kcal/day

3815w 475
01000 kcal/day

295.9vs 30.1

RR (95%ClI)

1.01)

0.84 (0.71-
1.00)

0.96 (0.90-
1.02)

0.97 (0.94-
1.01)

0.96 (0.76-
1.21)

0.99 (0.95-
1.04)

0.98 (0.89-
1.07)

0.80 (0.64-
0.99)

0.83 (0.65-
1.06)

0.75 (0.58-
0.97)

0.87 (0.65-
1.15)

0.80 (0.53-

Missing data
derivedfor
analysis

Adjustment factors

Age, alcohol Intake, aspirin use,
BMI, calcium Intake, energy
Intake, ethnicity, family history
of colorectal cancer, folate

Intake, history of polyps, conwversion of
multivitamin, pack-years of | g/1000 kcal/d to
smoking, physical activity, red g/d
meat Intake, time, vitamin d

Distribution of
cases and
person-years,
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Author, Year,
WCRF Code,
Country

Park, 2007
COL40697
USA

Study name,
characteristic
S

NIH-AARP,
Prospective
Cohort,
Age: 50-71
years,
M/W

Cases/
Study size
Follow-up

(years)

2048/
488043
2121664
person-years

Case
ascertainment

Exposure

assessment Qlicome

rectal cancer,
men

Incidence,
rectal cancer,
women

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer, men

Incidence,
colorectal
cancer, women

Incidence,
colorectal

cancer, women

Cancer registry FFQ

Incidence,
distal colon
cancer, men

Incidence,
rectal cancer,
men

Incidence,
coloncancer,
men

Incidence,
proximal colon
cancer, men

Comparison

g1000 kcal/day

381.5ws47.5

g1000 kcal/day

0.24 vs >1
servings1000
kcal/day

29w 04
servings1000
kcal/day

0.24 vs >1
servings1000
kcal/day

3.5vs 0.6
servings1000
kcal/day

29w 04
servings1000
kcal/day

29w 04
servings1000
kcal/day

29w 04
servings1000
kcal/day

29w 04
servings1000
kcal/day

Missing data
derivedfor
analysis

RR (95%Cl) Adjustment factors

1.21)

0.77 (0.46-
1.27)

1.24(1.03-
1.49)

1.06 (0.91-
1.23)

1.06 (0.73-
1.54)

1.09 (0.88-
1.36)

Distribution of
person-years,
conversion of
serv/1000 kcal/d
tog/d

Alcohol consumption, calcium
Intake, educational level,
physical activity, red meat

1.14 (089' Intake

1.48)

0.99 (0.75-
1.30)

1.11(0.93-
1.32)

1.04 (0.81-
1.34)
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Cases/

Author, Year, Study name, : Missing data
e Study size Case Exposure . o . .
W(élglljn?rode, characsterlstlc Follow-up ascertainment assessment Outcome Comparison RR (95%Cl) Adjustment factors dzgz\alleiif:r
y (years) y
Incidence, 35w 0.6
coloncancer, = servings1000 O'Qf §3f)75
women kcal/day '
Incidence, 3.5 0.6 i
proximal colon | servings1000 0'93 g%;z
cancer, women kcal/day '
Incidence, 3.5 0.6
distal colon | servings1000 0'917 51%)63
cancer, women kcal/day '
Incidence, 3.5vs 0.6
rectal cancer, = servings1000 1'53 4(&1)0 4
women kcal/day '
MCS, I(:nc;:llcij reenc(;gl, Midpoints,
Akhter, 2007 Prgzﬂicrilve 307/ Self- cancer everyday vs 1.06 (0.70- dlsé;gét;?]g of
COL40632 o 40-64 21199 Cancer registry administered <I- ' 1 61.) Age ErSON-Vears
Japan Age: 11 years questionnaire 2times/month ' P years,
years, conversion from
M frequencyto g/d
T IWHS’ T T T T T T T T
McCarl, 2006 Prgzziittlw 954/ Incidence, 55 98 079 (0.65- Midpoints,
COL40633 EC v 35197 Seer registry FFQ colorectal o ' g Age conwversion of
Age: 55-69 servings/week 0.97)
USA years 15 years cancer serv/wk to g/d
w
WHS, Followup Age, alcohol consumption, Distribution of
Lin, 2005 Prospective 223/ guestionnaires Incidence, 3815 0.6 0.79 (0.48- aspirin use, BMI, family history erson-vears
COL01831 Cohort, 36976 (self report), FFQ colorectal se.rvin /da ' 1 30') of specific cancer, history of Eonvers?/on ofl
USA Age: 45-years, 10 years medical record cancer,women g/day ' previous polyp and prior servid to a/d
W, and pathology endoscopy, menopausal status, g
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Author, Year,
WCRF Code,

Country

Sato, 2005
COL01930
Japan

Sanjoaquin,
2004
COL01182
UK

McCullough,
2003
COL00367
USA

Flood, 2002

Study name,
characteristic
S

professionals

MCS,
Prospective
Cohort,
Age: 40-64
years,

M

OVs,
Prospective
Cohort,
Age: 18-89
years,
M/W

CPS I,
Prospective
Cohort,
Age: 50-74
years,
M/W

BCDDP, 1973,

Cases/
Study size
Follow-up

(years)

165/
41835
7 years

91/
10998
17 years

298/
133163
6 years

485/

Case

ascertainment

reports

Population
registry

Population/invi
tation

Cps-II cohort

Breast cancer

Exposure

assessment

Questionnaire

FFQ

Semi-
quantitative
FFQ

FFQ

Outcome

Incidence,
coloncancer,

Incidence,
rectal cancer,

Incidence,
colorectal
cancer,

Incidence,
coloncancer,
men

Incidence,
coloncancer,
men

Incidence,
coloncancer,
women

Incidence,
coloncancer,
women

Incidence,

Comparison

>242 vs 0-95
g/day

>242 vs 0-95
g/day

>10vs <4
times/week

>6.2vs 0-1.1
serving/day

<0.39ws 1.2+
serving/day

>6 vs 0-1.1
serving/day

<0.46vs 1.2+
serving/day

>0.38 vs 0-

RR (95%ClI)

1.45 (0.85-
2.47)

1.41(0.73-
2.73)

0.60 (0.35-
1.02)

1.11(0.76-
1.62)

1.26 (0.83-
1.90)

0.74 (0.47-
1.16)

1.86 (1.18-
2.94)

1.15 (0.86-

Adjustment factors

physical activity,
postmenopausal hormone use,
randomized treatment
assignment, red meat Intake,
smoking status, total energy

Age, sex, alcohol consumption,
BMI, educational level, energy
content, family history of
specific cancer, meat
consumption, physical activity,
smoking status

Age, sex, alcohol consumption,
smoking habits

Age, aspirin use, BMI, calcium,
educational level, energy
Intake, family history of

colorectal cancer, multivitamin,

physical activity, red meat
Intake, smoking habits

Alcohol consumption, BMI,

Missing data
derivedfor
analysis

Midpoints

Midpoints,
distribution of
person-years

Midpoints,
distribution of
person-years

Conversion of
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Cases/

Author, Year, Study name, : Missing data
e Study size Case Exposure . o . .
W(élglljn?rode, characsterlstlc Follow-up ascertainment assessment Outcome Comparison RR (95%Cl) Adjustment factors dzgz\alleiif:r
y (years) y
COL00410 Prospective 45490 screening colorectal 0.09 1.53) calcium, educational lewel, serv/d to g/d
USA Cohort, 386142 centres cancer, servingday/100 energy Intake, grain Intake,
W person-years 0Kj height, nsaid use, physical
activity, red meat Intake,
smoking habits, supplement
use, vegetable Intake, vitamin d
'C”(fl'gfencﬁgi >2vw0-1 | 0.68(0.52-
serving/day 0.89)
cancer
Incidence, >2 vs 0-1 0.76 (0.55-
coloncancer serving/day 1.06)
SMC, Incidence, i i Midpoints,
Terrv. 2001 Prospective 460/ Mammoaraoh proximal colon si?wyr? (/)d; 0'917 ((33)57 distribution of
COIE/(’)0059 Cohort, 61463 screer?in phy FFQ cancer g/day ' Age, red meat & dairy product cases and
Sweden Age: 40-74 588270 ‘o ramg Incid Intake, total caloric Intake person-years,
years, person-years prog dins('iéll ig‘ig’n >2 vs 0-1 0.91 (0.53- conversion from
w cancer serving/day 1.55) serv/d to g/d
0.54(0.33-
Incidence, >2vs 0-1 0.89)
rectal cancer serving/day
Incidence, >5vs 0-1 | I
HPFS’_ colon cancer serving/day 135 Age, alcohol consumption, Included in the
_ Prospective 368/ : 1 aspirin use, BMI, family history — dose-response
Michels, 2000 Cohort, 47375 Pobulation Semi- Incidence, per 1 1.08 (1.00- of colorectal cancer, height, analysis. No
COL00365 = Age: 40-75 repistries quantitative  coloncancer | serving/day 1.16) pack-years of smoking, physical ~ confidence
USA years, 416616 g FFQ Incidence, >5 vs 0-1 ' activity, red meat Intake, intervals were
M. person-years rectal cancer, | serving/day 2.04 sigmoidoscopy, supplement  provided for high
Health . Intake, total caloric Intake vs. low analysis
Incidence, per1 1.09 (0.94-

198



Author, Year, Study name,
WCRF Code, characteristic
Country S

professionals

NHS,
Prospective
Michels, 2000 Agcec.’hgogf’%
COL00365 )
USA years,
w,
Registred
nurses
NLCS,
Voorrips, 2000 Case Cohort,
COL00578 Age: 55-69
Netherlands years,
M/W

Cases/
Study size
Follow-up

(years)

569/
88764
1327029
person-years

331/
120852
6.3 years

Case Exposure
ascertainment assessment
. Semi-
Population .
s quantitative
registries FFQ
Semi-
Cancer registry  quantitative
FFQ

Missing data
Outcome Comparison RR (95%Cl) Adjustment factors derivedfor
analysis
rectal cancer, = serving/day 1.26)
Incidence, 25 vs 0-1 0.80 Age, alcohol consumption,
coloncancer  serving/day aspirin use, BMI, family history  Included in the
Incidence, per 1 0.96 (0.89- of colorectal cancer, height, dose-response
coloncancer = serving/day 1.03) menopausal status, pack-years analysis. No
: of smoking, physical activity, confidence
Incidence, 25vs 0-1 0.66 postmenopausal hormone use, | intervals were
rectal cancer,  serving/day red meat Intake, provided for high
Incidence per 1 0.96 (0.83- sigmoidoscopy, supplement | vs. low analysis
rectal cancer,  serving/day 1.11) Intake, total caloric Intake
Incidence, 55\ 34  1.33(0.90-
coloncancer, Ida 1.97)
men grday '
noldence, 34365 0.73(048-
' g/day 1.11)
women
Incidence, — og5\534  0.85(0.55-
rectal cancer, )
men g/day 1.32