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Nutrition and Cancer:
Where Are We Now?

1. History of the nutrition-cancer idea
2. What makes the science complicated
3. Recommendations (in the face of uncertainty)




Magnitude of the Cancer Problem
in the World

(Men and Women Combined: 2002 est.)

e Over 11 million new cases
* Nearly 7 million deaths

Estimates for 2020: 16 million new cases,
10 million deaths
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Diet and Cancer Prevention: History (1)

 Yong-He Yan (Song Dynasty, 960-
1279 AD): poor nutrition was cause
of esophageal cancer

« Wiseman (1676): cancer might arise
‘from an error in Diet’ and advised
abstention from ‘salt, sharp and
gross meats’



Diet and Cancer Prevention: History (2)

 Bennet (1849): ‘the circumstances which
diminish obesity, and a tendency to the
formation of fat, would seem, a priori, to
be opposed to the cancerous tendency’

 Shaw (1907): advocated more foods of
vegetable origin, less foods of animal
origin, less alcohol, tea, and tobacco



Animal experiments have proven
conclusively that nutritional
change can modulate
tumorigenesis —even for
genetically-determined

neoplasms.
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RELATIVE RISK

1.6

1.0

AGE- SEX- STANDARDIZED RELATIVE RISK OF LARGE
BOWEL CANCER MORTALITY IN MIGRANTS TO
AUSTRALIA, 1962-76, BY DURATION OF STAY.
AUSTRALIAN BORN = 1.0
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Environmental Causes of
Cancer

e Chemicals
 Radiation
 Infectious agents

e Nutrition



Diet and Cancer Prevention

The scientific evidence
seems ‘softer’ than that for
other preventable causes
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REMAKING THE CIA
Nv\\j Chief. New Mission




"An enamnhsurhﬁfpf book Foranyqnewhaia pmmﬁmabautdeu-eusing
their cancer risk h}' e optimal nutrition from food. Includes excellent
@raphs and healthy, delicious recipes.’ DAVID Y, WONG, M.D,

Foods That
" OMB/ ‘

The Nutritional
Way to Wellness

Maggie Greenwood-Robinson, ph.p.
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Summary of ‘convincing’ and ‘probable’ judgements

Lots of other foods

Foods containing dietary fibre
Aflatoxins

Mon-starchy vegetables’
Allium vegetables

Garlic

Fruits®

Foods containing folate
Foods containing lycopene
Foods containing selenium?
Red meat

Processed meat
Cantonese-style salted fish
Diets high in calcium®
Energy-dense foods’

Low energy-dense foods
Salt, salted and salty foods
Arsenic in drinking water
Maté

Sugary drinks

Alcoholic drinks®
Beta-carotene’

Physica| activity

sedentary living®

Body fatness

Abdominal fatness

Adult weight gain

Adult attained height
Greater birth weight
Lactation

Being breastfed

== .

) =

Convincing Frobable
decreased decreased
risk risk

Probable
increased
risk

Convincing
increased
risk

"Includes evidence on foods contalning
carotenolds for mouth, pharyme, langre; foods
containing beta-carotene for casophagus; foods
contalning vitamin  for cesophagus

*Includes evidence on foods contalning
carotanolds for mouth, pharyne, larygre and
lung; foods contalning beta-carcotens for
oesophagus; foods contalning vitamin < for
casophagus

A Includes evidence from supplamants for
prostate

* Evidence Is from milk and studies using
supplements for celorecurm

® Includes fast foods'

* convincing harm for men and probable harm for
worren for colorectum

7 The evidence Is dertved from studies wsing
supplements for lung

T includes evidence on televison viewing

* Judgement far physical activity applias to colon
nd not rectum
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Problems for Nutritional Epidemiology
of Cancer

Weak-Moderate Effects

 Confounding
« Exposure assessment error



Confounding

 People who consume diets high in
fat, or low In fiber, may differ from
their low-fat/high-fiber counterparts
on other dietary, lifestyle, behavioral,
or physiologic characteristics that
are truly causally related to cancer.



% Mortality in Coronary Drug Project
Participants

( ) = adjusted for 40 baseline variables)

Adherence Clofibrate Placebo
< 80% 24.6 (22.5) 28.2 (25.8)
> 80% 15.0 (15.7) 15.1 (16.4)

--NEJM 1980; 303:1038-41



Trials (1)

Randomized controlled trials
avoid confounding bias because
randomization makes
intervention and control groups
similar with respect to both
known and unknown factors
related to the disease outcome.



Trials (2)

 But trials are

—Not appropriate for all hypotheses
—Hard to do
—Expensive



Trials in the Nutritional
Epidemiology of Cancer:

How’s That Working Out?






PPT: Risk of Adenoma Recurrence Among
Participants Completing the Study

INTERVENTION CONTROL RISK RATIO
GROUP GROUP (95% ClI)
(N=958) (N=947)
No. /3 No. %
1+ adenoma 380 39.7 374 39.5 1.00 (0.90-1.12)
Largest adenoma 1+ cm 47 4.9 53 5.6 0.88 (0.60-1.28)

Advanced adenoma 60 6.3 66 7.0 0.90 (0.64-1.26)






WHI: Diet vs. Breast Cancer

 Change in % calories from fat: 8-10%
* 9.1% | reduction in BC (Il vs. C) (p=0.07)

—vs. 8.8 % | predicted from observ. data

Prentice RL et al. JAMA 2006



Calcium Supplements vs. Adenoma
Recurrence: Trial Results*

Placebo

% with 1+
adenomas

38

Placebo Calcium

Mean no. % with 1+
adenomas adenomas

0.73 31

Calcium RR of Ratio of
1+ mean no.
Adenoma Adenomas

Mean no.

adenomas

0.55 0.81 0.76

Baron J et al., NEJM, 1999



I ORIGINAL CONTRIBUTION

Folic Acid for the Prevention

of Colorectal Adenomas
A Randomized Clinical Trial

Context

Objective To
g colorects

ceurre
1 cm, or in

ack 5. Mandel, PhD, MPH

supplement
rimental carcin

Folate vs.
Adenoma
Recurrence




SELECT

Selenium and Vitamin F

Cancer Prevention 1rial

*32,000 men
*200 micrograms (ug) of selenium per day

a400 International Units (IU) of vitamin E per
ay

National Cancer Institute and
Southwestern Oncology Group




Can Physical Activity/Weight Control
Improve Prognosis Among Breast
Cancer Survivors?

 Smaller trials in Canada, Norway
e Large trial under consideration in U.S




Problems for Nutritional Epidemiology
of Cancer

Weak-Moderate Effects

 Confounding
. Exposure assessment error



PEANUTSe by Chiles Schulz

[ CANT REMEMBER
WHAT T HAD FOR
SUPPER .

T CANT EVEN REMEMBER
WHAT T HAD FOR LUNCH.

[ CANT REMEMBER
ANYTHING ANYMORE




NATIONAL INSTITUTES OF HE‘ALT:I Ar-;;:r.\mw
DIET AND HEALTH STUDY

GENERAL INSTRUCTIONS

FFQ used in NIH-AARP Diet and Health Study

TYPE OF FOOD

Over the last 12 months, how
often did you eat the following
foods? {lgnore any recent
changes.)

Apple

Apples

Pears (fresh, canned, frozen)

Bananas

HOW OFTEN

16 |711 1 23 12| 34|56 1 2+
Times Times Time Times Times Times Times' Time Times
Per | Per | Per Per | Per | Per | Per | Per | Per
Year | Year Month Menth Week Week Week Day | Day

HOW MUCH

YOUR
PORTION SIZE

Less than 3/4 cup
34 to 1 1/2 cups
More than 1 1/2 cups

Less than 1 apple

1 apple
Maore than 1 apple

Less than 1 pear or 1/2 cup
1 pear or 1/2 cup
More than 1 pear or 1/2 cup

Less than 1 banana
1 banana
More than 1 banana
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Dietary Fat and Breast Cancer

.

(1996): n=2055;

1.32 (1.11-1.58) Calibrated — Calibration study
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OPEN STUDY

Observing Protein and
Energy Nutrition Study



OPEN: Methods

e Nn=486 men and women, age 40-69

2 FFQs, 2 24-hour dietary recalls
 Biomarkers
— 2 24-hour urines for nitrogen (protein)

— Doubly labeled water (DLW) for energy
expenditure (with replications in
substudy)






Conclusions

« There is substantial attenuation for FFQ-

derived absolute energy and protein (RR of
2.00~> 1.03-1.10)

« Attenuation is reduced by energy adjustment
but remains considerable (RR of 2.00> 1.24-
1.32)



Women's Health Initiative:
FFQ Fat and 4DFR Fat vs. Breast Cancer

//P-‘trend =0.02

P-trend = 0.24

Fat (g)

FFQ ——4DFR

*Cl excludes 1.0
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The Future: New Ways of Measuring
Diet and Physical Activity




Multiple Administrations of Automated,
Internet-Based 24-Hour Recalls



http://images.google.com/imgres?imgurl=http://hearts.sutterhealth.org/images/152/152_treadmill.jpg&imgrefurl=http://hearts.sutterhealth.org/about/ab_betr-care.html&h=196&w=152&sz=11&hl=en&start=3&tbnid=FGvhEjf9_4M-BM:&tbnh=104&tbnw=81&prev=/images%3Fq%3Dtreadmill%2Btest%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DX

24-Hour Dietary Recalls (1)

e Used in national surveillance and
as ‘reference instrument’

 With multiple administrations,
likely more accurate than FFQ

 Too expensive for large scale
studies



24-Hour Dietary Recalls (2)

 Automation and self-administration
can make this a practical tool—via
the internet



Vision for ASA24

 Multiple 24HRs can be collected for
minimal cost

— Complete system for probing, coding,
and calculation of intakes

— Easily updated

 Adaptable to multiple languages
and countries



%9 Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

i; c % “ | L |http 1172.51.43. 13,!'.35.324,|'

Autumated Self Administered 24-hour Dietary Recall

| SIGN IN

Username: jane

Passwﬂrd: o ok o ok 3 i ot o ok ot




%9 Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

6 C X « ||f| |http 172.51.43, 13,!'.35.324,|'
VW ACADA

Yesterday's date was: Wednesday, Sep. 24, 2008

September 2008
s M T w T F s
. : 1 2 3 4 5 5]
Remember, you will enter everything you
had to eat and drink yesterday. According 7 ] 9 10 11 12 13
to my precise calculations, yesterday was
Wednesday, Sep. 24, 2008. Please click 14 13 16 L7 18 19 20
the check mark button to continue. 21 22 23 24 25 26 27

| I 28 29 30
o |




YMozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

w C X & ||:1 | hitp:{72.51,43.13/asa24]
® TN ASAYZ
A

JIomated Self Admindtered 2

COMMANDS

ADD A MEAL ADD A FOOD

DELETE A MEAL

DELETE A FOOD
EDIT MEAL MOVE FOOD

COPY FOOD |

FOITFY ADD A MEAL |

Q0PS ! Name: Breakfast [ | |

Time: 7 .-||uu .-||A|u| | w

Location: Home | = |
Ate With: | No one (ate alone) ~ | |
I TV On?: | No v | |
: ) |
. \ |
|




I Mozilla Firefox

File

Edit  Wiew History Bookmarks Tools  Help

@ C X & ||:1 | hitp:{72.51,43.13/asa24]

® VASAYZ
Aytomated S Admindtersd 24-Bour Dietary Racall

7 - |id-]

COMMANDS MY SELECTIONS ADD FOODS
Breakfast - 7:00 AM '
ADD A MEAL ADD A FOOD - Search
DELETE A MEAL DELETE A FOOD -
& Butter (rea sSearch for:
EDIT MEAL & Tea (regular)
ADD A MEAL
o0oPS I Mame: Lunch | |
DONE WITH ALL MEALS | Time: | 12 --| | 00 -'| | PM |>

‘.

Location: | Work (not in cafeteria) | |
Ate With: | Co-worker(s) | |
I TV On?: | No v
' . I. I I



%9 Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

N e IR e
?

" Automated Self Administered 24-hour Dietary Recall

- G

COMMANDS MY SELECTIONS

" ADD FOODS

Breakfast - 7:00 AM

Browse | Search |

[ ADD A MEAL ] .~ ADDAFOOD |
. ) Lunch - 12:00 PM

[ DELETE A MEAL ]

| EDITMEAL |

| 00PS ]

[ DONE WITH ALL MEALS

"
\

Search for: ' hambur

B Hamburger Helper (Pizza
B Hamburger Helper (Potatc
& Hamburger Helper (Rice O
B Hamburger Helper (Salisb
& Hamburger Helper (Spagh
& Hamburger Helper (Strogz
& Hamburger Helper (Taco B
& Hamburger Helper (Three
& Hamburger Helper (unkno
& Hamburger on bread or bt
B Hamburger patty

& Jack-in-the-Box Hamburge
& Jack-in-the-Box Hamburge

& Jumbo Jack Hamburger

& Jumbo Jack Hamburger wi

| IE McDonald's Hamburger



I Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

@ C X ||j |http:,l',l'?2.51.43.13,!'.35.324,|' ) |'|':

Hamburger on bread or bun : Amount of sandwich eaten?

| I| ~ i

No image ! Y No imag

; available | ; availabl
| | | |

() 1/4 sandwich () 1/2 sandwich () 3/4 sa

() Less than 1/4 sandwich

et

\".
I. . () More than 1 sandwich
() Don't know

() 1 sandwich




I Mozilla Firefox

File Edit Wiew History Bookmarks Tools  Help

w C X ||:1 |http:,l',l'?2.51.43.13,!'.35.324,|' ) |'|':

French fries (home prepared) : Amount eaten?

.
\ .

() 1/4 cup ) 1/2 cup ) 3/4

@

) 1 cup ) 1 1/4 cups ) 1172

.- () Less thal
\ | () Maore the
\ \ ) Don't kn




ASA24
Next Steps

« Beta Testing
« Expected completion: Fall 2008
« Spanish version: 6 months later



| 3ACT 24" Microsoft Internet:Exp plorers
Fle Edit View Favorites Tools Help
@ Back - (g |ﬂ |§| ;.\J /f" Search *:t( Favorites &4 1_,_; L,rj ;‘i'; &
| Address | &) Http: fipazddey westat.comProject/Default. aspx
. Google (G~ I“_". Googd (D By~ 9% Bookmarks~ B15697 blocked %7 Check = 4 Autolink ~ LEoFl e Send to

Welcome to NCI ACT-24

The purpose of this brief guestionnaire is to capture what activities vou performed
yvesterday,

Flease report activities that you engaged in for a minimun of 15 minutes from midnight
yvesterday to midnight today.

You do not need to remember the exact minute that you did the activity, but can round
to the nearest 15 minutes.

Powered by Westat Privacy Policy | Accessibility | Contact Us | Help

% Locd intranet




|3 ACT 24, - Microsoft Internet Explorer:

Fle Edit View Favorites Tools Help

P Qi - © - [x) B & ) search 'z Favorites €2 1_,_; W - b & 3
: Address (] htip:fpa2ddey westat.com Project/sctivity, aspx E|
. Google (G~ oo @ B~ ¢ Bookmarks» B 5697 blocked %% Check + & AutoLink + LEoFl e Send to () Settings~

From the below list select the activity that you were doing at midnight I‘

yesterday 2/10/2008 Activity List

Please choose an activity below _ Yesterday, Sunday, February 10, 2008 L

Ead

Quick Pick List General Activity Categories

O sleep/Map O Fersonal Care/Essentials of Daily Living
O Bathe/Shower/Dress O PRoutine Chores/Care Giving

O Prepare meals/snacks O Quiet/Leisure Activities

QO Eat meals/snacks O Home ard Maintenance

O Drive/Ride in a vehicle O Exercise and Sports

O'Work O COther
(occupational/voluntesr)

O wialk
O Watch T/ Movies ideos
O Shop (not on-line)

O lse the computer

O Talk on phone/fin-person

End Time

v
| &

% Locd intranet




| 3ACT; 24 - Microsoft Internet Explorer;

Fle Edit View Favorites Tools Help

@ Back - (g |£| |§| ;;\I_ /'._" Search *:t( Favorites &4 1_,_; W - ) j fﬁ;’ 3B
| Address | &) bt fipazddey westat.comProject/Activity aspx E|
. Google (G~ oo @ B~ ¢ Bookmarks» B 5697 blocked %% Check + & AutoLink + WIEOFl | e Send tow () Settings~

Logout |_

|
Select the activity that you were doing at 1:30 PM yesterday, sty : i
2/10/2008 Activity List

Yesterday, Sunday, February 10, 2008 '

Please choose an activity below
Quick Pick List General Activity Categories
O sleep/Map O Fersonal Care/Essentials of Daily Living
O Bathe/Shower/Dress O PRoutine Chores/Care Giving

O Prepare meals/snacks O Quiet/Leisure Activitiss Exercise and Sports / Bicycling (8:00 AM - 9:00 AM)

QO Eat meals/snacks O Home ard Maintenance

O Drive/Ride in a vehicle O Exercise and Sports

1 Exercise and Sports / Running/Jogging 9:30 AM - 10:30 &

O Work O Other e p 9/Jogging (
(occupational/voluntesr) 1

® walk

O Watch T/ Movies ideos

O Shop (not on-line)

OUse the computer walk (12:15 FM - 1:30 PM)

O Talk on phone/fin-person

Powered by Westat Privacy Policy | Accessibility | Contact Us | Help &=
0 T

% Locd intranet




Combined Data:
New Statistical Approaches

« Combining multiple recall with
questionnaire data—frequency info
may complement, esp. for episodic
foods



Promise?

* Incorporation of more intensive diet
and PA assessment instruments into
large prospective cohorts may help
advance the nutritional epidemiology
of cancer and other chronic diseases.



Even in the Face of Uncertainty, We Know
Enough to Make Recommendations

¥ S0,LETME GET
W THIS STRAIGHT,
(|0 \EGETABLES,
Wl NO CARBS, NO
SUBARS ANP




Summary of ‘convincing’ and ‘probable’ judgements

Foods containing dietary fibre
Aflatoxins

Mon-starchy vegetables’
Allium vegetables

Garlic

Fruits®

Foods containing folate
Foods containing lycopene
Foods containing selenium?
Red meat

Processed meat
Cantonese-style salted fish
Diets high in calcium®
Energy-dense foods’

Low energy-dense foods
Salt, salted and salty foods
Arsenic in drinking water
Maté

Sugary drinks

Alcoholic drinks®
Beta-carotene’

Physica| activity

sedentary living®

Body fatness

Abdominal fatness

Adult weight gain

Adult attained height
Greater birth weight
Lactation

Being breastfed

e

) =

Convincing Frobable
decreased decreased
risk risk

Probable
increased
risk

Convincing
increased
risk

"Includas evidence on foods contalnin:
carotenolds for mouth, pharyme, langre; foods
containing beta-carotene for casophagus; foods
contalning vitamin  for cesophagus

*Includes evidence on foods contalning
carotanolds for mouth, pharyne, larygre and
lung; foods contalning beta-carcotens for
oesophagus; foods contalning vitamin < for
casophagus

A Includes evidence from supplamants for
prostate

* Evidence Is from milk and studies using
supplements for celorecurm

® Includes fast foods'

* convincing harm for men and probable harm for
worren for colorectum

7 The evidence Is dertved from studies wsing
supplements for lung

T includes evidence on televison viewing

* Judgement far physical activity applias to colon
nd not rectum
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CHAPTER 12

Public health goals and
personal recommendations




The evidence that overweight and obesity increase the risk
of a number of cancers is now even more impressive than

in the mid-1920s. Since that time, rates of overweight and
obesity, in adults as well as in children, have greatly
increased in most countries.




BODY FATNESS, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence.

DECREASES RISK INCREASES RISK
Exposure Cancer site Cancersite

Desophagus?
Pancreas
Colorectum
Breast (postmenopause)
Endometrium
Kidney
Abdominal fatness Colorectum

Body fatness Breast (premenopausa) Body fatness Gallbladdar

Abdominal fatness Pancreas
Breast (postmenopausa)
Endometrium

Adult weight gain Ereast (postmenopause)

Limited — Body fatness Liver
suggestive Low body fatness Lung

Substantial
affect on risk Mone identified
unlikely




Figure 6.1.6 BMI and colorectal cancer; cohort studies

Relative risk (95% CI)

shimizu 2
shimizu 2
Kah

T5 1 1.5

Relathve risk, per 1 kg/m®




Figure 6.1.11 BMI and postmenopausal breast cancer;
cohort studies

Relathve risk (95%: CI1)

[

Tulinius 1
Tehard

1 1.5
Relative risk, per 2 kg/m®




BEMI and endometrial cancer; cohort and
case-control studies

Ralative risk (35%% CI)

Cohort
Bwartz 1984
Baanders-van Halewsn 1985
Tornberg 1994
Tullrilus 1957

Folsomm
Furberg 2

Slhvera
Lukanowva 2006
summary estimata

Endometrial
cancer




BMI and pancreatic cancer; cohort
| studies

Relative risk (95% CI)

amen




RECOMMENDATION 1

BODY FATNESS

Be as lean as possible within
the normal range! of body weight

PUBLIC HEALTH GOALS

Median adult body mass index (BMI) to be
between 21 and 23, depending on the
normal range for different populations?

The proportion of the population that is overweight
or obese to be no more than the current level,
or preferably lower, in 10 years

PERSONAL RECOMMENDATIONS
Ensure that body weight through
childhood and adolescent growth projects® towards the

lower end of the normal BMI range at age 21

Maintain body weight within
the normal range from age 21

Avoid weight gain and increases in
waist circumference throughout adulthood




The evidence that physical activity of all types protects
against cancer and also against obesity, and therefore indi-
rectly those cancers whose risk is increased by obesity, has
continued to accumulate since the early 1990s,




PHYSICAL ACTIVITY, AND THE RISK OF CANCER

In the judgemeant of the Panel, physical activity! modifies the risk of the
following cancers. Judgements are graded according to the strength of
the evidence.

DECREASES RISK INCREASES RISK
Colon?

Breast
(postmenopause)

Endometrium

Lung
Pancreas
Breast (premenopausa)

Substantial
affect on risk Mone identified
unlileely




Figure 5.4.1

Wu 1987 Men

Wu 1987 Women

Lee 1991 Men

Thune 1996 Men <45 yrs
Thune 1996 Women <45 yrs
Thune 1996 Men 245 yrs
Thune 1996 Women 245 yrs
Pietinen 1999 Men

Schoen 1999

Nilsen 2001 Men

Nilsen 2001 Women

0.2

0.5

1

2

Total physical activity and colorectal cancer;
cohort studies

Relative risk (95% Cl)

5

0.89 (0.50-1.59)
0.40 (0.20-0.80)
1.02 (0.65-1.60)
2.23 (0.88-5.66)
0.62(0.31-1.24)
0.66 (0.40-1.09)
0.66 (0.33-1.33)
0.47 (0.31-0.71)
0.80 (0.43-1.50)
0.54 (0.37-0.79)
0.81(0.54-1.22)

Relative risk, highest vs lowest exposure category

Colon Cancer and Polyp



Figure 5.4.6 Recreational physical activity and
postmenopausal breast cancer;
cohort studies

Relative risk (95% CI)
McTiernan 2003 0.97 (0.95-1.00)
Patel 2003 0.97 (0.94-1.00)
Dirx 2001 0.97 (0.94-1.00)

Summary estimate 0.97 (0.95-0.99)

0.6 0.8 1

Relative risk per 7 MET-hours per week
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RECOMMENDATION 2
PHYSICAL ACTIVITY

Be physically active as part of everyday life

PUBLIC HEALTH GOALS

The proportion of the population that is sedentary’
to be halved every 10 years

Average physical activity levels (PALs)! to be above 1.6

PERSONAL RECOMMENDATIONS

Be moderately physically active, equivalent
to brisk walking,? for at least 30 minutes every day

As fitness improves, aim for 60 minutes or more
of moderate, or for 30 minutes or more of
vigorous, physical activity every day??3

Limit sedentary habits such as watching television




Evidence shows that foods and diets that are high in energy,

particularly those that are highly processed, and sugary drinks,
increase the risk of overweight and obesity. Some foods low
in energy density probably protect against some cancers.

Towes

A A quarter-pound
cheeseburger, large
fries and a 16 oz. soda
provide:

=» 1,166 calories

=» 51 g fat

=» 95 mg cholesterol

=» 1,450 mg sodium

The Dark Side of the All-American Meal

—— WITH A NEW AFTERWORD —
This year. Americans will spend mare money on fast food than on higher education Schiossar
h @ fast food industry conquered both appetite and landscape * Tl Mos (s




fruits
and
vegetables

substitute one or two of these options for the
chips, and you will have a satsfying snack with

fevwer calories.




RECOMMENDATION 3

FOODS AND DRINKS THAT
PROMOTE WEIGHT GAIN

Limit consumption of energy-dense foods!'
Avoid sugary drinks?

PUBLIC HEALTH GOALS

Average energy density of diets® to be lowered
towards 125 kcal per 100 g

Population average consumption of sugary drinks?
to be halved every 10 years
PERSONAL RECOMMENDATIONS
Consume energy-dense foods' 4sparingly

Avoid sugary drinks?

Consume 'fast foods' sparingly, if at all




The evidence that diets high in vegetables and fruits protect
against cancer is overall less compelling than in the mid-
1990s. However, vegetables and fruits, and other foods con-
taining dietary fibre, probably protect against a number of

Cancers.

Food sources of fiber include whole wheat,
bran, fresh or dried fruits, and vegetables




VEGETABLES,! FRUITS,! PULSES (LEGUMES), NUTS, SEEDS, HERBS, SPICES,
AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence.

DECREASES RISK INCREASES RISK

Exposure

Non-starchy vegetables!

Allium vegetahles!
Garlic?
Fruits’

Foods containing folate?
Foods containing
carotenoids®

Foods containing
beta-carotane®

Foods containing

ly copanea?

Foods containing
vitamin C24

Foods containing
salenium s

Cancer slte

Mouth, pharynx, larymx
Oesophagus
Stomach

stomach
Colorectum

Maouth, pharyrmx, larynx
Oesophagus

Lung

Stomach

Pancreas

Mauth, pharymx, larynx
Lung

Oesophagus

Prostate
Oesophagus

Prostate

Exposure

Cancer slte




Figure 4.2.8 Non-starchy vegetables and stomach cancer;
cohort and case-control studies

Relathve risk (9

0.5 0751 15 2

Relathve risk, per 100 giday




Fruits and lung cancer; cohort
studies

Ralathve risk (952 Q)

Colwort
Alavan]a 2004 (pesticide applicators)

M (appllcator spouses)

Frazer 1591

Fu 1987

larsen 2004 i 5—1.04)
rliller 2

olson 2

shibata 1292

Skuladottir 2004

Takaza

Vorrlps

SUmMmary es




CEREALS (GRAINS), STARCHY ROOTS AND TUBERS, PLANTAINS, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidenca.

DECREASES RISK INCREASES RISK

Exposure Cancersite Exposure Cancer slte

Aflatoxins’ Liver

Foods containing Colorectum
dietary fibre®

Foods containing Dasophagus
dietary fibre2

Mone identified




Figure 4.1.2 Dietary fibre and colorectal cancer;
cohort studies

Relative risk (95% CI)

Hellbrun 1984 Men
e

Fuchs 1999 Womean

Termy 2001 Women

Colbert 2001 Men

Kanlngs

Konlngs

Higginkotham 2004 Warmen

Women

Summary estimatea

0.5 1

Relathve risk, per 10 giday




Figure 4.1.3

Qlan 1934 Men
Wang 1996
¥u 1957 Men

Hun 1995 Men

Aflatoxins and liver cancer;
cohort studies

Relathee risk (952 CI)

500 (2. 11-11.85)

80 (1.11-12.96)

1

Relathve risk, highest vs lowest exposure category




RECOMMENDATION 4

PLANT FOODS

Eat mostly foods of plant origin

PUBLIC HEALTH GOALS

Population average consumption of non-starchy!
vegetables and of fruits to be at least 600 g (21 oz) daily?

Relatively unprocessed cereals (grains) and/or pulses
(legumes), and other foods that are a natural source of
dietary fibre, to contribute to a population average
of at least 25 g non-starch polysaccharide daily

PERSONAL RECOMMENDATIONS
Eat at least five portions/servings
(at least 400 g or 14 oz) of a variety? of

non-starchy vegetables and of fruits every day

Eat relatively unprocessed cereals (grains)
and/or pulses (legumes) with every meal?

Limit refined starchy foods
People who consume starchy roots or tubers?

as staples also to ensure intake of sufficient
non-starchy vegetables, fruits, and pulses (legumes)



The evidence that red meat, and particularly processed

meat, is a cause of colorectal cancer is stronger now than it
was in the mid-1990s.




MEAT, POULTRY, FISH, EGGS, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence.

Convincing

Probable

Limited —
suggestive

Substantial
effect on risk

unlikely

Exposure

Fish
Foods containing
vitamin D*7

DECREASES RISK

Cancer site

Colorectum
Colorectum

INCREASES RISK

None identified

Exposure Cancer site
Red meat’ Colorectum
Processed meat? Colorectum
Cantonese-style Nasopharynx
salted fish?
Red meat' Oesophagus
Lung
Pancreas
Endometrium
Processed meat? Oesophagus
Lung
Stomach
Prostate
Foods containing iron®® Colorectum
Smoked foods® Stomach
Grilled (broiled) or Stomach

barbecued (charbroiled)
animal foods®




Red meat and colorectal cancer;
cohort studies

Relative risk (95% Cl)

Pietinen 1999 1.05 (0.74-1.48)
Norat 2005 1.49 (0.91-2.43)
Larsson 2005 Women 1.43 (1.05-0.95)
Summary estimate 129 (1.05~1:59)

I I
0.5 1 2

Relative risk, per 100 g/day
Werld I American

Cancer W  |nstitute for
Research Fund Cancer Research

CONVINCING




Red meat and colorectal cancer;
cohort studies

Relative risk (95% CI)

Willet 1990 Women 1.81(1.17-2.80)
Bostick 1994 Women 0.96 (0.80-1.14)
Giovannucci 1994 Men 2.20 (1.24-3.91)
Singh 1998 4.51 (0.38-53.27)
Chen 1998 Men, NAT rapid 2.57 (0.78-8.84)
Chen 1998 Men, NAT slow 0.88 (0.45-1.75)
Tiemersma 2002 Men 3.44 (0.83-14.18)
Tiemersma 2002 Women 1.42 (0.22-9.00)
English 2004 1.23 (0.88-1.73)
Summary estimate 1.43 (1.05-1.94)

I I I
02 05 1 2

Relative risk, per time/week

World q@ American
Cancer ' Institute for
Research Fund : Cancer Research

CONVINCING




Processed meat and colorectal cancer; ‘Data do not show

cohort studies any level of intake
that can confidently
be shown not to be
associated with risk.’

Relative risk (95% CI)

Goldbohm 1994 . 1.69 (1.10-2.58)
Pietinen 1999 - - 0.99 (0.79-1.24)
Chao 2005 Men —— 1.40 (1.04-1.88)
Chao 2005 Women L 1.14 (0.64-2.05)
Norat 2005 -— — 1.30 (0.93-1.80)
Larsson 2005 Women —.— 1.13 (0.85-1.51)
Summary estimate 1.21 (1.04-1.42)

I I
05

[ I
2

1

1.25 ;
Relative risk, per 50 g/day
1.00
e ——
World _"{' American
Cancer /) Institute for
Research Fund b Cancer Research 0.75
0 20 40 60 go &/day
4 procesed weat +—e Bed mewt ol o Mt jall Pood it dfrechs, @ Moat (e
FIGURE 4 — Dose-response analysis of relative risk of colorectal

cancer for meat consu II'I|‘|iI|I'I.

CONVINCING



Salted fish and nasopharyngeal cancer;
case control

Relative risk (95% CI)

Yuan 2000 1.73 (0.66-4.52)
Lee 1994 I 1.17 (0.85-1.61)
Zheng 1994 2.50 (1.63-3.85)
Sriamporn 1992 —— 1.35 (1.06-1.72)
Yu 1989 . 1.10 (1.00-1.21)
Yu 1986 -.- 1.31(1.13-1.51)

(

(

(

(

Weiming 1995 —— 1.71 (1.08-2.70)
Cai 1996 ] 1.06 (1.00-1.02)
Zou 1999 -.— 1.32 (1.13-1.54)
Summary estimate 1.28 (1.13-1.44)

1
Relative risk, per time/week

World & American
Cancer Institute for
Research Fund M Cancer Research

PROBABLE




MILK, DAIRY PRODUCTS, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence.

DECREASES RISK INCREASES RISK

Exposure Cancer site Exposure Cancer site

Convincing

Probable Millk"4 Colorectum gh in calcium?? Prostate

Bladder Milk and dairy products® Prostate
<= Cheese* Colorectum
Substantial

effect onrisk None identified
unlikely

CONFLICTING PROBABLE — :lnﬁ_ EEg:é\nEthNg¢;:§>RN for

DAIRY PRODUCTS




RECOMMENDATION 5

ANIMAL FOODS
Limit intake of red meat! and
avoid processed meat?
PUBLIC HEALTH GOAL
Population average consumption of red meat

to be no more than 300 g (11 oz) a week,
very little it any of which to be processed

PERSONAL RECOMMENDATION

People who eat red meat!
to consume less than 500 g (18 oz) a week,

very little if any to be processed?




RECOMMENDATION 5
ANIMAL FOODS

Limit intake of red meat! and
avoid processed meat?

PUBLIC HEALTH GOAL

Population average consumption of red meat

to be no more than 300 g (11 oz) a week,
very little it any of which to be processed

PERSONAL RECOMMENDATION
People who eat red meat!

to consume less than 500 g (18 oz) a week,
very little if any to be processed?

Meat is valuable source of
nutrients (protein, iron,
zinc, vitamin B12)

*For those eating flesh
foods, amount of red meat
can be limited by choosing
poultry, fish.



Quantitative Recommendations
for Red Meat Intake

* Individual goal = 500 g/week

— There is a continuum of increasing risk with
increased intake; this is level at which the
increased risk becomes statistically significant

 Population goal = 300 g/week

— This is the estimated average intake for a
population distribution within which 500
mg/week is at the upper range




The evidence that all types of alcoholic drink are a cause of
a number of cancers is now stronger than it was in the mid-
1990s.




ALCOHOLIC DRINKS, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence,

DECREASES RISK INCREASES RISK

Cancer slte Exposure

Alcoholic drinks

Alcoholic drinks

Alcoholic drinks (adverse effect): kidney?

Cancer slte

Mouth, pharynx and
larynx

Desophagus
Colorectum (mean)’
Breast (pre- and
postmenopause)

Liver?
Colorectum (women)?




Figure 4.8.2 Alcoholic drinks and mouth, pharynk, and Figure 4.8.6 Alcoholic drinks and oesophageal cancer;

larynx cancer; cohort and casecontrol studies cohort and case-control studies
Relative risk (95% CI) relathve risk (95% CI)
cohort _ Cohort
Klaerhelm 1958 1.26 (1.10-1.44)
Boelng 2002 1.24 (1.18-1.30) Kjae-rhelrn 15956 T 1.26 |_11|:h1 A—":l
Summary estimate 1.24 (1.18-1.30)
Case control Case control
Martinez 1963 1,02 (1.01-1. Tuyrs 1583 Men —i— 1.12 (1.07-1.17)
Martinez 1969 Men 1.03 (1.01-1.4 Tuyns 1983 Women » 1.04 (1.00-1.09)
Elwood 1984 1.05 (1.04-1 )
Brownson 1987 1.02 (1.02-1. Decaril 1987 = 1.04 {1.03-1.05)
Blot 1908 1.05 (1.04-1. La Vecchla 1580 T 1.01 {0.95-1.03)
T T e Franceschi 1950 L] 1.02 {1.01-1.04)
Falk R 1988 1.02 {1,001,
Merlett 1589 Men 1.01 (0,951, De Stefani 1950 Men L] 1.04 (1.03-1.06)
Marlett] 1985 Women 1,10 (0,951, D2 Stefanl 1990 Woman = 1.13 (0.95-1.29)
La Veachla 1991 103 (1.01-1. sankaranarayanan 1921 Men ([ 1.02 {1.01-1.03)
Chol 1981 Men 1.17 (1,081 4
chel 19841 Wormen 1.03 (0,851, cheng 1952 | 1.08 (1.07-1.09)
Frarceschl 1952 102 (1.01-1. Tavanl 19583 = - 1,03 (1.00-1.06)
Mashberg 1953 101 (1.00-4. Tovan! 1554 - e
Hegrl 1983 1.02 (1.02-1.4
Day 1983 White 1.05 (1.04-1. Hanaoka 1524 —— 1.24 {1.14-1.33)
Day 1993 Black 1.05 (1.03-1. Erown 1594 Black men B 1.04 {1.03-1.04)
ke 1oz 1:1.-:11-1. Browen 1284 White man B 1.03 (1.05-1.07}
Mg 1993 Women 1.07 (0,981
S0 1808 Men 1.8 (1,031 Castelletto 1294 = 1.05 (1.03-1.07)
Frarcaschi 195 1.03 (1.02-1. Gammon 1997 B 1.07 (1.05-1.08)
Hayes 199 Men 1.03 (1.03-1.4 )
Zavras 2001 1.02 {1,001, FIZREER | 1.68 {1.03-1.03)
Garmote 2001 102 (1.01-1. Takezakl 2001 1.00 (0.96-1.04)
al Mass 2002 1.02 (1.01-1.4 Sharp 2001 : 1.00 {0.95-1.05)
Plsa 2002 1.04 {1.01-1.4
Lt 1.04 [1.011. poonyaphiphat 2002 | 1.05 {1.04-1.07)
Pelucchl 2003 1.03 (1.02-1. Dial Masse 2002 || 1.03 (1.02-1.04)
Castellsague 2004 1,01 (1.01-1.4 Lee 3005 m .99 {0.87-1.00)
altier 2004 1.03 (1.02-1.4
i 1,04 {1.03-1. ¥ang 2005 B 1.05 (1.03-1.06)
Summary estimate 1,03 (1021 surnmary estimate 1.0 {1.03-1.05)
I I I
0.5 0.75 1 1.5 1 1 I
0.8 1 1.2% 1.5

Relative sk, per drinkrveek

Relathve risk, per drinkhweek




Figure 4.8.10

Wu 1987

Kreger 1992 Men
Kreger 1992 Women
Goldbohm 1994 Men
Goldbohm 1994 Women
Giovanucci 1995 Men, =646 pog/day folate intake
Chyou 1996 Men
Murata 1994 Men
Colbert 2001 Men
Harnack 2002 Women
Nakaya 2005 Men

Summary estimate

0.2 0.5

1

Relative risk (95% ClI)

2

Ethanol and colon cancer; cohort studies

1.18 (1.06-1.21)
1.00 (0.92-1.09)
0.88 (0.71-1.10)
1.08 (0.95-1.23)
1.07 (0.90-1.29)
1.02 (0.e4-1.61)
1.17 (1.06-1.28)
1.12 (0.94-1.28)
1.03 (0.96-1.12)
1.05 (0.80-1.28)
1.25 (1.06-1.47)
1.09 (1.03-1.14)

Relative risk, per 10 g/day




Figure 4.8.15 Ethanol and breast cancer; cohort studies

Relative risk (95% Cl)

Holmberg 1995 - 432(1.34-13.89)
Rissanen 2003 2.33(1.28-4.24)

Dumeaux 2004 1.41 {1.21-1.64)

Willett 1987 1.19 (1.11-1.29)

Lin 2005

Hines 2000

Rohan 2000

Codman 1997

Schatzkin 1989 @ ———

Summary estimate

1
Relative risk, per 10 g/day




Figure 4.8.19 Ethanol and liver cancer; cohort studies

Relative risk (95% Cl)

Oshima 1984 1.24 (1.03-1.50)
Ross 1992

Murata 1996

Miyakawa 1996 HBV-carrier :

Khan 2000 1.09 (1.00-1.20)
Sharp 2005 1.26 (0.82-1.93)

Summary estimate 1.10 (1.02-1.17)

0.5 1 2
Relative risk, per 10 g/day




RECOMMENDATION 6

ALCOHOLIC DRINKS

Limit alcoholic drinks

PUBLIC HEALTH GOAL

Proportion of the population drinking

more than the recommended limits to be
reduced by one third every 10 years! 2

PERSOMNAL RECOMMENDATION

If alcoholic drinks are consumed,
limit consumption to no more than two drinks a day
for men and one drink a day for women! 23




Some methods of food preservation, processing, and prepa-
ration affect the risk of cancer. The strongest evidence con-
cerns processed meats, preserved by salting, smoking,

pickling, addition of chemicals, and other methods (see rec-
ommendation 5, above); salt from all sources; and salt-pre-
served foods.




SUGARS AND SALT, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence.

DECREASES RISK INCREASES RISK

Cancer slte Exposure Cancer slte

Salt? Stomach
Salted and salty foods Stomach

Foods containing sugars? Coloractum

Mone identified




Total salt use and stomach cancer; cohort
and case-control studies

Relative risk (95% CI)

Cohort
vian de brandt 2003
Tsugane 2004 Men
Tsugane 2004 Waomen
surnmary estimate

Case control
Yol 19
MWazarls 1993
Famon 19493
a 1oaE
Satlgevan 2000
KMunoz X0
Tsukinio 2004
Satlawan 2005
Satlgwvan 2005

surnmary astimate

07 (087 -1.18)
d4{1.08-1.21)
01 {0e2-1.11)
06 {1.00-1.17)

1.00 {0.99-1.01)
1.17 {1.08-1.27)
1.36 {1.01-1.82)
1.03 {0.98-1.07)
1.02 {0.99-1.04)
0,06 {0.53-1.00]
0,98 (0.B8—1.10)
1.00 {0.EB6-1.16]
0,95 (0.99-1.04)
1.01 {0.90-1.04)

| |
0.75 1 1.5

Relathve risk, per giday




RECOMMENDATION 7

PRESERVATION, PROCESSING,
PREPARATION

Limit consumption of salt?
Avoid mouldy cereals (grains) or pulses (legumes)
PUBLIC HEALTH GOALS

Population average consumption of salt from
all sources to be less than 5 g (2 g of sodium) a day

Proportion of the population consuming more than 6 g
of salt (2.4 g of sodium) a day to be halved every 10 years

Minimise exposure to aflatoxins
from mouldy cereals {grains) or pulses (legumes)
PERSONAL RECOMMENDATIONS

Avoid salt-preserved, salted, or salty foods;
preserve foods without using salt!

Limit consumption of processed foods with added salt
to ensure an intake of less than 6 g (2.4 g sodium) a day

Do not eat mouldy cereals (grains) or pulses (legumes)




WATER, FRUIT JUICES, SOFT DRINKS, HOT DRINKS, AND THE RISK OF CANCER

In the judgament of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence.

DECREASES RISK INCREASES RISK

Cancer site Exposure Cancer site

Arsenic in drinking water? Lung

Arsenic in drinking water” Skin
Maté® Oesophagus

Arsenic in drinking water Kidney

Bladder
Maté? Mouth, pharynx, larynx
High-temperature drinks Cesophagus

Coffee: pancreas; kidney




Figure 4.7.1 Coffee and pancreatic cancer; cohort and
case-control studies

Relathve risk (95% CI)

Michaud 2
Michaud 2

Relathve risk, per cupiday




Randomised controlled trials have produced strong evidence

that high-dose supplements of some nutrients modify the
risk of some cancers.




DIETARY CONSTITUENTS AND SUPPLEMENTS, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below maodify the risk of cancer. Judgements are graded according to the strength of the evidence.

DECREASES RISK INCREASES RISK

Cancer site Exposure Cancer site

Beta-carctene Lung
supplements?

Calcium? Colorectum
Salenium? Prostate

Retinol® SkinS Retinol supplemeants’
Alpha-tocopherol2 Prostate Salenium supplements2
Selenium? Lung?

Colorectum®

Bota-carotena’: prostate; skin (non-melanoma)




RECOMMENDATION 8

DIETARY SUPPLEMENTS

Aim to meet nutritional needs
through diet alone’

PUBLIC HEALTH GOAL
Maximise the proportion of the population achieving
nutritional adequacy without dietary supplements
PERSONAL RECOMMENDATION

Dietary supplements are not recommended
for cancer prevention




LACTATION, AND THE RISK OF CANCER

In the judgement of the Panel, the factors listed below modify the risk of cancer. Judgements are graded according to the strength of the evidence.

DECREASES RISK INCREASES RISK

Exposure Cancer site Exposure Cancer slte

Lactation Breast (pre- and postmenopause)

Lactation

MNone identified




Cohort
Mk hels 1996
Kvale 1087
Goodman 1997
Ll 2005

summary estimate

Total duration of lactation and breast
cancer (age unspecified); cohort and
case-control studies

Relathve risk (95% CI)

1.00 (0.57-1.02)
0.97 (0.84-0.99)
0.96 (0.85-1.09)
0.96 (0.82-1.13)

098 (0.97-1.00)




SPECIAL RECOMMENDATION 1
BREASTFEEDING
Mothers to breastfeed; children to be breastfed!
PUBLIC HEALTH GOAL

The majority of mothers to breastfeed
exclusively, for six months? 3

PERSONAL RECOMMENDATION

Aim to breastfeed infants exclusively?
up to six months and continue
with complementary feeding thereafter®

The evidence on cancer supports the evidence on well-being,
positive health, and prevention of other diseases: at the
beginning of life, human milk is best.




The available evidence on cancer survivors has limitations.
It is of variable quality; it is difficult to interpret; and it has

not yet produced impressive results. The evidence for this
review does not include the active treatment period.

SURVIVOR!
i 2

: %\» j \ | have breast cancer.

This is my blog.

Welcomel!



SPECIAL RECOMMENDATION 2

CANCER SURVIVORST

Follow the recommendations
for cancer prevention?

RECOMMENDATIONS

All cancer survivors? to receive nutritional care
from an appropriately trained professional

If able to do so, and unless otherwise advised,
aim to follow the recommendations for
diet, healthy weight, and physical activity?




Recommendations and the
Meaning of Life

The Panel emphasises that food and life should be enjoyed.
The Panel recognises that for many people, these recommen-
dations will involve change. People tend to enjoy ways of life
that they have become used to. However, when they change,

people often enjoy their new ways of life as much or more.
The Panel is aware of the importance of aspirational goals
and recommendations. To achieve substantial public and per-
sonal health gain, some of these need to be challenging.
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