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Outline

1. World Cancer Research Fund update of
the scientific evidence on diet, nutrition,
physical activity and cancer

2. Preventability of cancer and premature
death in people with high intake of fruits
and vegetables




Top 10 causes of death by country income level, 2016

Lower income
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Lower respiratory infections
Diarhecel discases
Ischaemic heart disezse
HIV/AIDS

Stroke

Malaria

Tuberculosis

Preterm birth complications

Birth asphyxia and birth trauma

Road injury

Crude death rate (per 100 000 population)
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Lower-middle-income

Ischaemic heart disease

Stroke

Lower respiratory infections

Chronic obstructive pulmonary disease
Tuberculosis

Diarrhoeal dise ases

Cause Group

Communicable, matemal, neonatal

and nutritional conditions
Noncommunicable diseases

Injuries

Diabetes mellitus
Preterm birth complications
Cirrhosis of the liver

Road injury

Upper-middle-income

ischaemic heart disease
Stroke

Chronic obstructive pulmonary disease

- Traches, bronchus, lung cancers

Alzheimer disease and other dementias
Lower respiratory infections

Diabetes mellitus

Road injury
mm)  Liver cancer
mm)  Stomach cancer
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Higher-income

i

Ischaemic heart disease

Stroke

Alzheimer disease and other dementias

- Trachea, bronchus, lung cancers
Chronic obstructive pulmonary disease ;

Lower respiratory infections

mm) Colon and rectum cancers

Diabetes mellitus

Kidney diseases

=) Breast cancer

WHO, 2018



Cancer. A worldwide epidemic
Estimated number of new cases per year

Lung
093 876 (11.6%)

Breast
2088 849 (11.6%)

Colorectum
1849518 (10.2%)
Prostate
1276106 (7.1%)
Stomach
1033701 (5.7%)

Oesophagus Liver
572 034 (3.2%) 841 080 (4.7%)

Total : 18 078 957

Other cancers
8323 793 (46%)

Source: GLOBOCAN, 2018



World (7% American CU Continuous
Cancer Institute for Update
Research Cancer Project

Fund -~ Research

Analysing research on cancer
prevention and survival

Diet, Nutrition, Physical
Activity and Cancer:
a Global Perspective

« 2018: Third expert report

« Data from 9,991 publications

investigating risk of 17 different
cancers

EXPERT
REPORT

dietandcancerreport.org



Findings — Strong evidence for recommendations

SUMMARY OF STRONG EVIDENCE ON DIET, NUTRITION,
PHYSICAL ACTIVITY AND THE PREVENTION OF CANCER

To reference this matrix please

use the following citation:

World Cancer Research Fund
Intemational/American Institute
for Cancer Research. Continuous
Update Project: Diet, Nutrition,
Physical Activity and the
Prevention of Cancer. Summary
of Strong Evidence. Available at:
werf.org/cupmatrix accessed on
DD-MM-YYYY

Ining dletary flbre
In young adulthood

Abbreviation: SLR, systematic
literature review.

High-dose beta-carotene supplements
Physlcal activity ( moderate and vigorous)

Cantonese-style salted fish

Sugar sweetened drinks
HEEEE FE B BEC

“Western type’ diet

Glycaemic load

Beta-cartene

Cal clum supplements

Vigorous physical activity

Adult welght galn

Adult attalned helght *

Greater birthwelght

Having been breastfed

MO UTH, PHARYNX, LARYNX 2018

NASOPHARYNX 2017 (SLR)

OESOPHAGUS
(ADENOCARCINOMA) 2016

ODESOPHAGUS (SQUAMOUS CELL
CARCINOMA) 2016

LUNG 2017

STOMACH 2016
PANCREAS 2012

GALLELADDER 2015

LIVER 2015 - .
coanceim 21 EE EE B

BREAST PREMENOPAUSE 2017

BREAST POSTMENOPAUSE 2017

OVARY 2014

ENDOMETRIUM 2013 . . .

PROSTATE 2014

E
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KIDNEY 2015

BLADDER 2015

SKIN 2017 (SLR)

(AGGREGATED) 2016-2018 1

RISK OF WEIGHT GAIN, OVERWEIGHT
OR OBESITY 2018 33.24
I:I Convincing decreases risk [:I Probable decreases risk I:l Probable increases risk I:I Convincing increases risk - Substantial effect on risk unlikey

AERODIGESTIVE CANCERS .
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LIMIT CONSUMPTION LIMIT CONSUMPTION
OF RED AND OF SUGAR

PROCESSED MEAT SWEETENED DRINKS

LIMIT CONSUMPTION
OF ‘FAST FOODS’ AND LIMIT ALCOHOL
OTHER PROCESSED
FOODS HIGH IN FAT, World 7% American SONSUMETION
STARCHES OR SUGARS Cancer Institute for
Research Cancer
Fund Research

EAT A DIET RICH DO NOT USE
IN WHOLEGRAINS, SUPPLEMENTS

VEGETABLES, FOR CANCER

FRUIT AND BEANS c AN c E R P R EVE NTI 0 N PREVENTION
— Not smoking and alvoi(.iing l:’tthe{ faxposun? to tobaccq ind FOR MOTHERS:

ACTIVE exc_ess sun are also impo z_m |n_ re_ ucing cancer r_|s ; BREASTFEED YOUR
Following these Recommendations is likely to reduce intakes BABY, IF YOU CAN
of salt, saturated and trans fats, which together will help
prevent other non-communicable diseases.
AFTER A CANCER
BEA } DIAGNOSIS: FOLLOW OUR
HEALTHY WEIGHT dietandcancerreport.org RECOMMENDATIONS,

@ World Cancer Research Fund International
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Eat a diet rich in wholegrains,
vegetables, fruit and beans

Make wholegrains, vegetables, fruit, and pulses
(legumes) such as beans and lentils a major part of
your usual daily diet

L&

' Consume a diet that provides at least 30 grams per day of fibre* from food sources

Include in most meals foods containing wholegrains, non-starchy vegetables,
fruit and pulses (legumes) such as beans and lentils

Eat a diet high in all types of plant foods including at least five portions or servings
(at least 400 grams or 15 ounces in total) of a variety of non-starchy vegetables and

fruit every day

" If you eat starchy roots and tubers as staple foods, eat non-starchy vegetables, fruit
and pulses (legumes) regularly too if possible

@ World Cancer Research Fund International dietandcancerreport.org



Evidence of protection graded “suggestive”

Fruits, vegetables

Vegetables

Citrus fruits

Foods containing
carotenoids

Foods containing vitamin C

Oesophagus
Lung (people who smoke or used to smoke)
Bladder

Breast (oestrogen receptor negative)
Mouth pharynx and larynx
Nasopharynx

Stomach (cardia)

Lung
Breast

Lung (people who smoke or used to smoke)
Colon

Evidence of risk increase graded “suggestive”

Low consumption of fruits
and vegetables

Low consumption of fruits

Colorectal

Stomach



Data synthesis behind the cancer
recommendations

Continuous Update Project
Imperial College London
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Mouth, pharynx and larynx
(suggestive evidence )

Vegetables

Author Year Sex
Head and Neck cancer
George 2009 M
George 2009 W
INHANCE 2012 MW

Maasland 2015 MW

Oral cancer

Freedman 2008
INHANCE 2012
Maasland 2015

MV
MV
MivY

Pharyngeal cancer
Freedman 2008 MW
INHANCE 2012 MW

Maasland 2015 MMWét————07

Laryngeal cancer

Freedman 2008 MW
INHANCE 2012 MW
Maasland 2015 MW

UADT
Boeing 2006 MW

Grophaqmgeal cancer
INHANCE 2012 M/W

NOTE: Weights are from random
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High vs
Low Vegetable

Intake RR (95% CI)

0.98 (0.80, 1.19)
0.79 (0.53, 1.16)
0.66 (0.49, 0.90)
0.71 (0.51, 0.99)

0.56 (0.37, 0.84)
0.69 (0.61, 0.79)
0.71 (041, 1.24)

0.56 (0.31, 1.01)
0.62 (0.47, 0.81)
0.52 (0.24, 1.10)

0.77 (0.49, 1.22)
0.55 (0.35, 0.86)
0.83 (053, 1.29)

0.80 (0.49, 1.31)

0.62 (0.48, 0.80)

effects analysis

Study
descnpfion

NIH-AARP

NIH-AARP

Pooled 20 case-control
NLCS

NIH-AARP
Pooled 20 case-control
NLCS

NIH-AARP
Pooled 20 case-control
NLCS

NIH-AARP
Pooled 20 case-control
NLCS

EPIC

Pooled 20 case-control

Fruits

I
2

4 1

417

High

vs Low Fruit Study
Author Year Sex Intake RR (95% Cl) description
Head and Meck cancer
George 2008 M — 0.84 (0.68, 1.04) MNIH-AARP
George 2008 w —_— 0.70 (D.48, 1.02) NIH-AARP
INHANCE 2012 MW — 0.52 (0.43, 0.62) Pooled 20 case-control
Maasland 2015 MW 0.77 (0.56, 1.04) NLCS
Oral cancer
Freedman 2008 MW e 0.81 (0.54, 1.22) NIH-AARP
INHANCE 2012 MW —— 0.46 (0.38, 0.56) Pooled 20 case-control
Maasland 2015 MW é&——— 0.56 (0.33, 0.97) NLCS
i:’haryngeal cancer
Freedman 2008 MW ——— 0.72 (D.37, 1.39) NIH-AARP
INHANCE 2012 MW  — 0.59 (0.50, 0.69) Pooled 20 case-control
Maasland 2015 MW ———1— 0.73 (0.39, 1.37) NLCS
Lar}rngeal cancer
Freedman 2008 MW  —— 0.77 (0.49, 1.22) NIH-AARP
INHANCE 2012 MW —— 0.59 (D.45, 0.79) Pooled 20 case-control
Maasland 2015 MW —_— 0.95 (D63, 1.42) NLCS
UADT cancer
Boeing 2006 MW ——— 0.60 (0.38, 0.97) EPIC
Chyou 1995 M e 0.65 (0.39, 1.07) HHP
t}ropharyngeal cancer
INHANCE 2012 MW  — 0.60 (0.51, 0.69) Pooled 20 case-control
NOTE: Weights are from random gffects analysis

I
33 1 3.03

World ;% American
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Fund
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Oesophageal cancer and fruits intake
(suggestive evidence)

Per 100 g/day
Author Year Sex RR (95% CI) % Weight
Steevens 2011 M/W . 0.81 (0.63, 1.08) 16.01
Ad eno- Freedman 2007 M/W = 0.91 (0.81, 1.03) 82.20
Gonzalez 2006  M/W < 0.72 (0.32, 1.64) 1.78

C a rC i n O m a Overall (I-squared = 0.02%, p = 0.671) O 0.89 (0.80, 0.99) 100.00

MNOTE: Weights are from random effects analysis

32 1 3.13
Per 100 g/day
Author Year Sex RR (95% CI) % Weight
S Steevens 2011 M/W —= 0.85 (0.63, 1.17) 11.60
q Uamaous Yamaji 2008 M —=— 0.81 (0.66, 0.98) 21.70
ce | | Freedman 2007 M/W - 0.88 (0.74, 1.05) 24.43
Tran 2005 M/W = 1.01 (0,93, 1.10) 42.27

(
C a rC | n O m a Overall (lsquared = 49.2%, p = 0.116} ¢ 0.91 (0.81, 1.03) 100.00

MOTE: Weights are from random effects analysis

32 1 313
World 7% American CUP Sggg?:ous
Cancer Institute for Project
Research Cancer
Fund Research Analysing research on cancer
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Lung cancer, fruits and vegetables intake
(suggestive evidence)
Vegetables

Per 100 g/day
Author Year RR (95% Cl) % Weight
People who smoke
Buchner 2010 -4 0.92 (0.85, 1.00) 23.06
Wright 2008 1.01 (0.98, 1.05) 25.31
Liu 2004 4L 0.97 (0.75, 1.26) 11.26
Holick 2002 — — 0.78 (0.70, 0.88) 20.53
Voorrips 2000 —W— 0.72 (0.57, 0.91) 12.44
Steinmetz 1993 —@— 0.79 (0.55, 1.13) 740
Subtotal (-squared = 81.0%, p = 0.000) <__>| 0.88 (0.79, 0.99) 100.00
People who have never smoked
Blchner 2010 1.00(0.83, 1.20) 25.02
Wright 2008 T 0.96 (0.86, 1.08) 65.56
Liu 2004 i E— 1.34 (0.89, 2.02) 5,06
Voorrips 2000 —_— 1.29 (0.74, 2.26) 274
Steinmetz 1993 > 1.32 (0.64, 2.73) 163
Subtotal (-squared = 0.0%, p=0.436) < 1.00 (0.91, 1.10) 100.00
People who used to smoke
Buchner 2010 1.02(0.94, 1.14) 26.38
Wright 2008 ; 0.98 (0.94, 1.01) 67.89
Voorrips 2000 ————o——— 0.72 (0.51, 1.00) 4.35
Steinmeiz 1993 = 0.90(0.49, 1.64) 1.38
Subtotal (I-squared = 24.8%, p= 0.263) 0.97 (0.92, 1.05) 100.00

NOTE: Weights are from random effacts analysis

I
4
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Fruits

Per 100 g/day

Author Year RR (95% CI) % Weight
People who smoke
Bichner 2010 -- 0.94 (0.88, 1.00) 24.36
Wright 2008 0.98 (0.93, 1.04) 24.89
Liu 2004 Ji 1.00 (0.81, 1.24) 8.13
Sauvaget 2003 L 0.68 (0.44, 1.05) 255
Holick 2002 L 0.91 (0.84, 0.97) 22.66
Ozasa 2001 0.37 (0.14, 0.96) 0.57
Voorrips 2000 — 0.81 (0.70, 0.93) 13.60
Steinmetz 1993 " 1.01 (0.67, 1.51) 2.83
Fraser 1991 ¢—--—7"""-—"7"-—"" 0.27 (0.09, 0.83) 0.42
Subtotal (I-squared = 56.6%, p = 0.018) =5 0.91 (0.85, 0.98) 100.00
People who used to smoke
Buichner 2010 <.-» 0.93 (0.85, 1.02) 29.87
Wright 2008 . 1.00 (0.94, 1.06) 60.15
Sauvaget 2003 0.77 {(0.30, 1.99) 0.27
Voorrips 2000 —u— 0.94 (0.80, 1.11) 8.99
Steinmetz 1993 0.78 {0.44, 1.40) 0.71
Subtotal (I-squared = 0.0%. p = 0.685) @ 0.97 (0.92, 1.02) 100.00
People who have never smoked
Takata 2012 1.02 (0.95, 1.10) 64.29
Biichner 2010 1.01 (0.87, 1.18) 14.50
Wright 2008 1.00 (0.86, 1.16) 14.98
Liu 2004 1.69 (0.78, 3.65) 0.58
Sauvaget 2003 ————>  1.65 (0.68, 4.01) 0.43
Voorrips 2000 ——a—— 1.13(0.86, 1.48) 4.44
Steinmetz 1993 > 0.96 (0.45, 2.04) 0.59
Fraser 1991 2.16 (0.60, 7.81) 0.20
Subtotal (I-squared = 0.0%, p = 0.705) > 1.03 (0.97, 1.09) 100.00
NOTE: Weights are from random effects analysis

T T

4 ak: 1.4

© World Cancer Research Fund International
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Per 40 mg/day
Author Year RR (95% CI) % Weight
People who smoke
Roswall 2010 P 0.96€ (0.90, 1.03) 36.03
Yuan 2003 L — 0.79 (0.62, 1.00) 12.01
Voorrips 2000 —— 0.84 (0.75, 0.93) 29.15
Yong 1997 — 0.83 (0.72, 0.95) 22.81
Subtotal (-squared =61.8%, p = 0.049) = 0.87 (0.79, 0.96) 100.00
People who used to smoke
Roswall 2010 —— 0.96 (0.81, 1.12) 32.45
Yuan 2003 ——1—— 1.08 (0.74, 1.59) 5.82
Voorrips 2000 — 0.94 (0.84, 1.06) 61.73
Subtotal (-squared = 0.0%, p = 0.799) > 0.96 (0.87, 1.05) 100.00
People who have never smoked
Roswall 2010 =1 0.92 (0.70, 1.20) 34.03
Yuan 2003 —— 0.97 (0.74, 1.26) 34.90
Voorrips 2000 s 0.82 (0.67, 1.18) 31.07
Subtotal (I-squared = 0.0%. p = 0.900) - 0.93 (0.79, 1.08) 100.00

NDTE: Weights are from random effects analysis

[
! 7
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distandeancerreport.org

Lung cancer and dietary vitamin C
(suggestive evidence)
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Cardia stomach cancer and citrus fruits intake
(suggestive evidence)

Per 100 g /day
Author Year Sex RR (95% CI) % Weight
Gonzalez 2012 /W —— 0.72 (0.50, 1.04) 29,15
Steevens 2011 M/ W —_— — 0.60 (0.42, 0.86) 29.31
Freedman 2008 M/ W - 0.93 (0.73, 1.18) 41.54
Overzall (l-squared = 52.8%, p = 0.120) @ Q.76 (0.58, 0.99) 100.00
MOTE: Weights are from random effects analysis
I |
3 i 3
& World Cancer Hesearch Fund Intemational UIE'.EIM:EI":E[FEFH'I.DFE{
. Continuous
e ¥ kol CUP et
Research Cancer
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Oestrogen/progesterone receptor breast

cancer and vegetables intake

(suggestive evidence)

Per 200 g/day
Author Year RR (95% CI) % Weight
ER-/PR-
Emaus 2016 - 0.85 (0.74, 0.98) 59.78
Suzuki 2013 — - 0.86 (0.58, 1.28) 21.99
Boggs 2010 _— 0.55 (0.35, 0.87) 18.23
Overall (I-squared = 37.0%, p = 0.205) <> 0.79 (0.63, 0.98) 100.00

MOTE: Weights are from randoem effects analysis

|
354

2 World Cancer Research Fund intematlonal

World ;% American
Cancer Institute for
Research Cancer
Fund Research

1
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dietandcancemepart.ong

CU Continuous
Update
Project

Analysing research on cancer

prevention and survival



Breast cancer and plasma serum carotenoids

Plasma/serum
carotenoids

Plasma/serum
beta-carotenes

World ;% American
Cancer Institute for
Research Cancer
Fund Research

Per 100 pg/dl

Author Year RR (95% CI) % Weight

Eliassen 2012 —I:— 0.82 (0.69, 0.96) 86.29

Maillard 2010 i : 0.87 (0.57, 1.31) 13.71

Overall (l-squared = 0.0%, p = 0.784) <> 0.82 (0,71, 0.96) 100.00

NOTE: Weights are from random effects analysis |

I |
57 1 131
Per 50 pg/di
Author Year RR (95% CI) % Weight
Pouchieu 2014 —-i—— 0.68 (0.34, 1.32) 5.94
Eliassen 2012 - 0.80 (0.65, 0.97) 70.33
Maillard 2010 —'i-- 0.80 (0.56, 1.14) 21.70
Wald 1984 — 0.44 (0.14, 1.43) 2.03
Overall (I-squared = 0.0%, p = 0.769) ¢ 0.78 (0.66, 0.92) 100.00
MOTE: Weights are from random effects analysis :
] I
34 1143
CUP gantver
Project

Analysing research on cancer
prevention and survival



Colorectal cancer, low fruits and vegetables
intake

(suggestive evidence)

Fruits

2
Best fitting cubic spline
- — — — - 95% confidence interval
1.5
@ \ N
o N
R
Q ~
5 S
£ P e
b7 1 e
5
0 100 200 300 400 500 600 700 800
Fruit (g/day)
World »% American
Cancer Institute for
Research Cancer
Fund Research

E=timated RR

15

Vegetables
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100 200 0 400 00 600
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Other evidence supporting the
health benefits of fruits and
vegetables



“Healthy” dietary patterns, breast and
colorectal cancer

Colorectal cancer Breast cancer

Terry, 2001 F (healthy)

Fung, 2003 F (prudent)

Dixon, 2004 ATBC M (vegetable)
Dixon, 2004 NLCS M (vegetable)
Dixon, 2004 NLCS F (vegetable)
Dixon, 2004 SMC F (vegetable)

Kim, 2005 F (healthy)

Kim, 2005 M (healthy)

Kesse, 2006 F (healthy)

Butler, 2008 (vegetable)

Flood, 2008 M (fruit and vegetable)
Flood, 2008 M (light)

Flood, 2008 F (fruit and vegetable)
Flood, 2008 F (light)

Kumagai, 2014 (fruit and vegetable)
TOTAL

P=12%

0.79 (0.56, 1.11)
0.78 (0.53, 1.15)
1.22 (0.87, 1.71)
1.04 (0.78, 1.39)
0.91 (0.65, 1.27)
0.99 (0.77, 1.27)
0.98 (0.58, 1.66)
0.81 (0.52, 1.26)
0.77 (0.49, 1.21)
1.02 (0.83, 1.25)
0.81 (0.70, 0.94)
0.82 (0.72, 0.93)
1.06 (0.86, 1.31)
0.87 (0.71, 1.07)

0.76 (0.60, 0.96)
0.89 (0.83, 0.95)

Mannisto, 2005 NLCS (vegetables)
Mannisto, 2005 ORDET (vegetables)
Mannisto, 2005 SMC (vegetables)
Agurs-Collins, 2009 (prudent)

Butler, 2010 (vegetables, fruit, soy)
Baglietto, 2011 (vegetables)

Baglietto, 2011 (fruit and salad)

Link, 2013 (plant-based)

Link, 2013 (ethnic)

Catsburg, 2015 CSDLH (healthy pattern)
Catsburg, 2015 CSDLH (ethnic pattern)
Catsburg, 2015 NBSS (healthy pattern)
Catsburg, 2015 NBSS (ethnic pattern)
TOTAL

P=26%

0.90 (0.67, 1.21)
0.79 (0.50, 1.25)
0.91 (0.79, 1.05)
0.86 (0.68, 1.09)
0.82 (0.63, 1.07)
0.98 (0.76, 1.26)
0.81 (0.63, 1.04)
0.85 (0.76, 0.95)
0.94 (0.85, 1.04)
0.73 (0.58, 0.92)
1.18 (0.96-1.45)
0.84 (0.65-1.09)
1.20 (0.83-1.73)
0.90 (0.84, 0.96)

2

From: Grosso et al. doi: 10.1093/nutrit/nux012
Nutrition Reviews 2017 Vol. 75(6):405—-419



Diet, nutrition, physical activity and the cancer process

Diet, nutrition and physical activity, other environmental exposures
and host factors interact to affect the cancer process

Normal epithelium Preneoplasia

Folate deficiency

Low dietary fibre

vegetable intake
Low levels of
carotenoids, vitamin
A C E

Diet/Lifestyle
Factors

2 5

Nutrients, Energy intake, Phytochemicals,
Other food components, Alcohol, Physical activity,
Smoking, Other lifestyle factors

© World Cancer Research Fund International dietandcancerreport.org

Invasive cancer

DNA uracil
misincorporation

Low butyrate

Oxidative stress,
inflammation

.

Potential impact of diet, nutrition, physical activity

and height in increasing susceptibility to cancer

M Systeme fmpact m

Greater body fatness

Hallmarks possibly affected

Hyperinsulinemia r’\;:TOR/PBK/AKT, Reduced_apopt_c>_5|s; increased proliferation,
genome instability
(rerceees cesizals MAPK/ERK/PI3K Increased proliferation in ER+ tissues;
genome instability
Reduced apoptosis, increased cell division,
STAT3/NF-kB altered macrophage function, etc.; genome

Inflammation instability

Genome instability

Reduced apoptosis; increased proliferation

Increased inflammation, genomic instability,
reduced apoptosis; increased proliferation

VARV

Increased oestradiol MAPK/ERK/PI3K Increased proliferation in ER+ tissues

Greater alcohol

intake

Greater physical

activity

Greater height

Reduced apoptosis, increased cell division,

Inflammation altered macrophage function, etc.

STAT3/NF-kB
Folate deficiency;
interference with
1-carbon metabolism

DNA el . Genome instability
mlslncorporatlon
Increased apoptosis; reduced proliferation,

P . mTOR/PIBK/AKT,
FREIEHE ) M. less genome instability

Reduction in L .

" Reduced proliferation in ER+ tissues;
oestradiol and MAPK/ERK/PI3K . . '
S A reduced genome instability

Increased apoptosis, increased cell
Reduced inflammation STAT3/NF-«kB division, altered macrophage function etc;
(long term); improved reduced genome instability
immune function
E.g. WNT, P53 E.g. cellular energetics, etc.
Higher IGF-I mlgi/Pl?}K/AKT, Reduced apoptosis; increased proliferation

World American - CUP/ Gontinuous
cancer @ O | Institute for WCI‘f.OI‘g/ cancer-process gﬂggﬁ?
Research Cancer
Fund Research Analysing research on cancer

prevention and survival



I International Journal of Epidemiology, 2017, 1-28
doi: 10.1093/ije/dyw319
Original article

Original article

Fruit and vegetable intake and the risk of
cardiovascular disease, total cancer and all-
cause mortality—a systematic review and dose-
response meta-analysis of prospective studies

Dagfinn Aune’?3*, Edward Giovannucci*®®, Paolo Boffetta’, Lars T.
Fadnes®, NaNa Keum®?®, Teresa Norat?, Darren C. Greenwood?®, Elio
Riboli?, Lars J. Vatten' and Serena Tonstad'®

Systematic literature review
95 cohort studies (142 publications)



Fruits and vegetables

All-cause mortality
15 studies, 71 160 cases, 12: 82.5%
RR 200 g/d: 0.90 (0.87-0.93)

Azlaive Risk
Sy {05% Cl)
Bongard, 2016 —_— 075058, 1.00)
Wguyen, 2016 I 0195 [ 0.94, 0.96)
Siefler, 2018 : 095 (0,88, 1.04)
Hiartaker, 2015 » 089 (0,83, 0.97)
Kobyleck, 2015 091 {057, 0.97)
Oyebods, 2014 087 084, 0.91)
Bellavia, 2013 B 085 (081, 0.92)
Leenders, 2013 . 097 [0.95, 0.98)
Kovaavik, 2010 — 084 (057, 1.08)
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Preventability: Fraction of deaths attributable to
low fruit and vegetable intake worldwide, 2013

562 056 cancer deaths attributable to fruit
and vegetable intake below 500 g/day
657 923 cancer deaths attributable to
intake below 800 g/day

All-cause | deaths ‘

11.3%| 16.3 % 9.4 million premature deaths attributable to

fruit and vegetable intake below 500 g/day
7.8 million attributable to intake below 800
g/day

m Less than 500 g/day )

m Less than 800 g/day

Aune et al. Int J Epidemiol. 2017 doi: 10.1093/ije/dyw319



Imperial College CUP Research Team

Key message: Additive, complementary, and synergistic
effects of numerous foods (dietary pattern) do matter in
cancer prevention, especially when combined with
adequate energy balance (physical activity and weight
control).
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