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TA8lE 2.-L1PIDS AND CARDIOV/~SCUlA'RDiSEASE: CUNJCAL STUDIES (SCJENCE SUMt.,~ARYUPDATE)-Continued

IRe'feren('~ Study design Study popu'latJon Duration ~\1ethodIlest / dose Results Assessment/comments

V'iell designed and well
executed study.

Suggests multifactorial
approach for reduction
eVD.

Exercise is important in
increasing level HDL

Dlet is important if'"
reduction of Te 1nd
LDL-C.

Well designed and
executed study.

Appllcable to men who
consume high SFA
diet (did not lnclude
women).

Consumption of JOW ~at

I
diet reduced serum
i1pids ~evels in young
healthy men who had
previously consumed
high fat diet.

Furthermore the authors
suggest some risk rnay
be involved as reduce
SFA in diet. <Jspecially
substitute PUF A for
MUFA

'5 week diet
phase; 1 wk!
washout
cross-over
arr~d repeat

, vear .....

20 men. average 34.7
yr norma'i die1~a t
37-43 oe 'o calories

Moderate'y
overweight
sedentar{ men :and
women (~3,2 each).
25 to 49 yT old:
-H9 men & 1~2

women completed
study; non­
smokers. ~ow

alcoholic
consumption.

C1jnical study of eHect
of types of dietary
fat on serum lipids.

Doubie blinded.
randomized. cross­
over.

G:1:inicai study of
effect of diet and
exercise on sen.Jm
~jpjds.

Randomized.
controlled.

Evaluation of diet and
activity by c1inica!
activity logs. 7 day
d~et records. and
telephone
linterviews.

V1iar6!aw '~990

r{Het ~4,~~.

Wood~99~

(Ret .~ 4.5).

nip\toe. Both vegetable Oll diets
,. 8utter-2 ,·VA..nlkn " .., , , (PUFA and MUFA)
2. .A reduced chof 16-21 %,
:3 'Sun-MUF;:.\ lDL-C 21-26~;o and

TG by 10-21 ~i?

compared to butter
diet

Serum chol fau,1s 'wiUlln ~

wk on vegetab~e oij
diets.

Dietary cho: raised from
190 to 500 mg/day
while on vegetable oj!
diet did not change
serum Te. LDL-C,
HDl-C or TG.

High Concentration of
IPUFA may have
pharmacological
effects on lowering
HDl-C, however, diets
containing 35% of
calories from fat and
P-S ratio < 1.5 are
not Hkely to ~ower HDl
significant'>,.

Divjded into 3 cohorts 44 80th NeE? groups
men & 44 women in reduced body fat
each cohort I significantly and BP.

1. Control, habitual diet. ....1 ~n men: Diet (+)
2. Hypocaloric NCEP diet .t exercise ~ncreased

1

3. Hy.pocaloric NCEP diet 11. HDL. while decreasing
(+-» exercise. • TG, apo B HDL

increased significantly
(13%) in men who
exercised over diet
alone.

In women: D~et alone &
( -~) exercise
significantly reduced
SP. Te. apo B
compared to controls.

Women in diet alone
group, had significantly
lower HDL-2 and apo
A-1 compared to
control.

Addition of exercise
decreased the
reduction of HDL-2 by
~ow 1at diet.

______............_. . 1... • ._-----'- '-- ~ L ... ..._....
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FUN 090:5-,ADOS

food l,abeUng: ~ieaJth Messages;
D,jetary Lipids-and Cancer

AGENCY~ Food and Drug Adnllnistration.
HHS,

ACT~ON: Proposed rule.

SUMMARY: The Food and Drug
Administration (FDi\) is proposing to
authorize health claims on foods and
food labeling that state that diets lo\v in
total fat rnay reduce the risk of son1e

types of cancer~ particularly colon.
breastand prosta te~ in the general
population. The agency revie\ved this

ander the provisi OTIS of the
r~lltrilion Labeling and Education Act of
1990, 'The agency's conclusion is based
on its re\-ie'lN of the publicly available
scientific literature. 'The strength and
consIs tency of the scientific da ta
supports such claims. Under this

,it also may not imply any
degree of risk reduction. Tbe

·In'!';(~nM··'C.''''rl rule requires that to bear such
a the food or food product must
rneet ;the criteria proposed in § 101.62 for
fa "'lollY' fat" clairn. FDA is proposing to

foods tha t qualify to use a
cornbined cancer-cardiol'ascular disease
Label statement and is requesting
rcornn1erlts addressing scientific and

cornpliance issues that may arise from
the use of such combined health claims.

D.ATES: \Vritlen comments by February
25, 1992. The agency is proposing that
any final rule that may issue baseu on
this proposal become effective 6 n10nths
following its publication in accordance
with requirernents of the Nutrition
Labeling and Education Act of 1990.

ADDRESSES: \Vritten comments to the
Dockets ~1anagementBranch (f-iFA­
,305). Food and Drug Administra lion. rn1.
1-23,12420 Parkla\vn Dr.~ Rockville. tv:1D
20857..

fOR FU,RTt.aER INFORMATION CONTACT:

fIe-Chong C. Lee. Center for Food Safety
and Applied Nutrition (I-IFF-265). Food
and Drug Administration. 200 C 51. S\V
\Vashington, DC 20204, 202-485-o~08,
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SUPPLEl.EN1'ARY INFORMATION:

t Ba(;k~round

"L J\Tu/rdion {,oh~\ll,r!:.:' i.:i;,l

E'ducc;l:'nn '/ie! or }D;IO

(In ~~10VC!~lberR, 1990, the Pn~~idt~n.

signed into lav\.' the Nutrition Labeling
and Educdtion Act of 1990 (Pub L. 101-0

,

(the 1~~90 3Inendrnents), \-vhich
anlends th2 Fcdend Food, Drug. itnd
CO:-HHctic i\ct (the 3Ct). The 19BO
an·:endnH'_~nts. in part. au1 horizc the
SecretafV of l-fe3lth and IIulnan S;~rvit;~~~8

(the Sec!~etary) (and by delegation FDA]
to issue regulations authorizing nutrient
content and health claims on the labe~

or labeling of foods. With respect to
health c!airns, the new provisions
provide that 3 product is misbranded if it
bears a clainl that characterize~ the
relationship of a nutrient to a discaBe or
health··related condition? unless the
elahn is rHade in accordance v"ith the
procedures and standards established
under the act (21 IJ.S.C. 343(r}{1)(BJ).

Published elsewhere in this issue of
the Federal Register is a proposed rule
entitled hFood Labeling: General
Requirements for l-Iealth Claims for
F09d,H \lvhich establishes general
requirements for health claims that
characterize the relationship of
nutrients 9 including vitamins and
minerals 9 herbs" and other nutritional
substances (referred to generally as
~(substances")to a disease or health­
rela ted condition on food labels and in
labeling. In that companion document.
FDA tentatively determined that such
cla-iolS \vould only be justified for
s!J.~stances in dietary supptenlents as
\Nell as in conventional foods if the
agency determines9 based on all of the
publicly available scientific evidence
(including evidence from well-designed
studies conducted in a manner \vhich is
consistent with g.enerally recognized
scientifie procedures and principles)~

that there is significant scientific
agreement, among experts qualified by
scientific training and experience to
eVfiluate such claims. that the claim is
supported by such evidence.

Sectio~.s 3{bJ(1){AJ(Hl~{b){l)(A){vi}ij
and (b)(l)(i\)(x) of the 1990 amendn1ents
require that within 12 D10nths of their
en.actrnent, the Secretary shall issu{;~

proposed regulations to inlplenlent
se(;tion 40a{r} of the act. and that such
regula Hons shall determine. among other
things~ \;vhether claims respecting 10
t011]C areas, including fats and CHncer~

rneet the requirements of the act. In this
docunlent the agency will consider
vvhether a claim on food or food
produGts 9 including conventional foods
Hnd dietary supplements. on the
relationshio between fats and cancer
\vould be j~.stifjt~d under the standard

j':'I)IH)SI:d in ,L,~ cunipanioli. docunH>.n1 on
:~?'ncrtd t'cqHilt"~~nents for hl';d1h ,Jli:~~';:..

l1. j1:!j)}j,_ lJ.. •.;.j!h ,'L,'r~·(:t:)

] , Pr~;\/ jd(~nu~ and EC~)nOrHic. hnpd:J

l'he import:Hlce of canc('.r as a publJC
health prob!ern in the Unitpd States
cannot he disputed. All forn1s of carH~er

taken together aff~ ranked as the second
h'~ading cnus~~ of death in the Unitpd
Slatc~:; :lod account for one in fhve
deaths. Dt)~l!hs due to cancer IHliT:ber::d
rnore than 475,000 in 1987. T'he lnir~~raB

econornic cost of cancer, jncludif~g th~~

Jir~ct health care costs and ioss{;s do~;

to olorbidity (~nd n1ortality. \v(~s

ps~hnated lo be $72.5 billion. TIH~ soc~al

in-lpact of cancer can be nlcasured in
part by the potential years of Efe lost by
dea th before age 65. Potentia! y(~aJ'S of
Hfr~ J.()~;t vV'ere 18 million years for cancer
c~:on1pared to 15 fi1illion years for hc~~rt

dist~asp (Ref. 1).
Risk of occurrence differs filarkedly

for various types of cancer. In 1990. the
leading types of cancer in men in the
U.S. \vere lung (35 percent of aU CanCf;l'

deaths), colorectal (11 percent), and
prostate CdnCf~r (11 percent). For \.VOJuen,
the leading types were lung (21 percent],
breast (18 percent), and colorectaJ
cancer (.13 percent) (Ref. 1).

2. Dietary Lipids in the United States

Lipids {fat and oils) with dietary
itnportance include fatty acids.
phospholipids~and cholesterol. I\S

dietary components, lipids are
commonly referred to 8S "fats:~

I-Ienceforth. the colloquial ternll1~'fatU

vvill be used In place of the Uiore
technically correct term ulipids."

The fatty acid components of fat are
classified as short chain (less than 6
carbons)~ nlediuln-chain (6 to 10
carbons). or long-chain (12 orlnorc
carbons). Fatty acids are also classified
as saturated (lacking double bonds)~ ,
nlonounsaturated (containing a single
double bond),1 or polyunsaturated
(contahling more than one double bond).
The polyunsaturated fatty acids are
subdivided mto those whose first double
bond occurs either three carbon a toms
fronl the Iuethyl carbon (omega-:~)or six
carbon a toms Ironl the filethyl carbon
{on1ega-6}..

Dietary fa ts serve several fila.jar
physiological functions, and only a brief
overvie\!\f w'H! be given here. Fats
facilitate the intestinal absorption of the
fat-soluble vitanlins. Small ~unounts of
linoleic and linolenic acid, two
polyunsaturated fatty acids, are
essential in the diet as precursors ()f

eicosanoids and phospholipids.,
Phospholipids~ as \vell as (;ho-lHsterot
are rna jor eornponents of an cell

:r5Cl:'"br;)n,~s and n'iyclin, the c04ti;nl-!.

dround IH~rv..~ fihers .. Cholesi,~nd IS .i;~·"'1

f !H~ pn_" :U1 sor of t h(~ ~'itl~r() id horn~~onr "':,
; I, ;; dot' 15 i ~ t n a c i eJ ;;', .

F~.;t is th~~ n)o~t cnn~:,)nli'~dcd Sl}'~:, ,:\' iIi'

d~(:tafY (~nergy of all the nutrient~,

suppiy}ng nine calories per grarn ~~1:)

c0l11pan\d to four- cd~ories per gfn.H11

t~itht~r r:;~rhohydrate or prote'n. !vfo:e
than ord~,-third uf the calories consuln~·d

by Inos~ ppopte ir; the lJailed St(~~pc.,', ;<,("

pnp;iided by fat. 111 19B5" estirna~~~d

a\!e~'age intake of fat \-vas as foHoY,;l';<: H~

to 50 year old nH~n, 36 per,:ent; leD to ~ln

year old \c\'0I11enij :';7 percent; 1 to 31 \:~,~:r'

old children 9 34 percent of energy
(cahH'ie] intake. The largest contriLtu1ur:-c;
LJ total fat intake for an sex. and age
~5\'OUPS v~;ere rneat poultry. and fish fj(;

\'\Jen as grain-products (including b~{ked

goods and cakes] and dairy prnduLb:~.

For aduHs~ meat poultry, and fish.
contributed 32 to 38 percent of tot(i~ Ld
intake 9 grain products contributed lH to
Z2 per(~ent and dairy products
contributed 13 to 15 percent. For'
children9 fruIn 1 to 5 years, dairy
products (28 percent) was the la.rge~t

contribu~or to total fat while Olcat}
poultry~ and fish contributed 22 perfen4
and grain products contTibuted 24
percent (Ref.. 2).

J" Relation of Dietary l~:ats to Cancer

F'at consunlption in the United States
is in excess of that needed to ID.eet the
physiological needs for energy and
essential fatty acids. Recent U.S.
Governnlent nutrition guidelines and
goals reconlnlend an American diet v..; j th
lo\ver fat (30 percent or fewer of the
calories), saturated fat (10 perc~nt 01"

fe~\rer of the calories)9 and cholesteroi
(less than 300:miUigranls (rog) d;aily).
The available evidence sho\vs:that
this excess intake of fat has significanY
consequences for the American
population. \Vhilc the most conyincirlg
evidence supports a relationship
hetween dietary fat intake and ;the risk.
of cardio"V'Hscular disease, high fat diets
also appear to be linked to increased
risk of some tYPE~S of cancer and obesHy
A recent National Research CounciYs; ..
(NRC's) Report9 UDiet and l-lealth:
Implications for Reducing Chronic
iJisease Risk'i (Ref. 3) concluded thHW
although there \'Vas less persuasive
evidence for the relationship b~tween

fat and caneer as con1pared to fat HfU-)

cardiovascular disease, the "veight of
evidence fronl epidemiologic and
experinlental anifnal studies suggest ....:d
that dietary fat may influence the risk of
Borne types of caneer, particularly
cancer of the breast, colon

9
and ...... -..".', ... ',,~,-",

and possibly the pancreas,
t3ndometrium 9 a.nd ovary. Although the



60766 Federal Register ; Vol. 56, No. 229 / "Wednesday~ Novenlber 27, ,}991 I Proposed Rules
vw

pn~cise quantificaHon ~lnd the nature of
the associatjon behveen dietarY fat and
fbc overall risk of cancer has n~)t been
deter-rnined. all rec(:nt general dielary
guidelines frorH the Federal GovernrrH:~nt

and the NRC have reC(lnlnH:~nded tha t
hn.\'er fa t intakes should be encouraged
in the lJnHed States fRef. l~ pp. JJ9-·120J.

( f'o!: 1Iet!u/otol}' l]istory

BecRuse therf:! vvas a ~ack of
Hgref~Jnenton the rehttionship bel\-vt~en

f~.1.1 and cholesterol and good health
'tvhen the agency's curren! regulation~

'~;vere adopted, FDA lin1ited the amount
of inforrnaHon that could be provided on
the food label about these food
cornponents. Current relevant
regulations are § l01.H(c)(6) (21 CFR
lOl.9(c)(6)), \J\lhich requires that the fat
content of a food be included in the
nutriUon label (38 FI{ 2132. Janunry 10~

'1973; and anlended at 38 FR 6951 ~ ~1arch

1..1. 1973), and § 101.25 (21 CFR 101.25)
(42 FR 14302, !vlarch 15, 1977), which
provides for the voluntary listing of
cholesterol and fatty acid content as
part of the food's nutrition label. No
other information on fat or cholesterol
content is pernliHed.

In '1986. however, vdth the enJergence
of a consensus tha t Ihnlting dietary
cholesterol would contribute to good
health. FDA published u proposal to
define ternlS that describe the
cholesterol content of foods (51 :FR
42584. Noven1ber 25.1986) and also
proposed to require tha t. i.vhenever
these or other terms describing
cholesterol content are used on the
label. the fatty acid content of the food
rnnst be declared on the nutrition label.

,As part of the Secretary's food
labeling initiative, FDA issued a
tentative final rule on cholesterol
labeling in the Federal Register of July
'19, '1990 (55 FR 29456). In that document
the agency proposed to !ifni! the fat and
saturated faHv acid content of foods
bearing cholc;terol claims. FDA
proposed to limit the use of "cholesterol
free" and ulo\tv cholesterol" to foods
-wvhich t in addition to containing the
requisite cholesterol levels, contain not
DlorH than 5 g of fa t and not more than 2
g of sa tura ted fa ts per serving. On a dry
\veight basis, these foods could contain
not more than 20 percent fat and not
more than 6 percent saturated fat.

For a complete description of FDAJs
regulation of the fat and saturated fat
content of foods, see the proposal on fat~

saturated fat, and cholesterol
descriptors published elsewhere in this
issue of the Federal Register. ,

In response to industry initiatives in
which health messages about the
reiationship of low fat diets to reduced
risk of cancer \vere placed on labels of

breakfast cereals, FDA proposed to
define health messages on August 4.
lUH7 (52 FR ~~8843). In that proposal, n
·'health rnessHge" was described a~a

clahn for a food that addressed the
rela tionship between that food in a diel
Hnd health. That relationship included
the linkage between certain health
problems (e.g.• heart disease) and
cf~"dain food factors and dietary hubBs.
Because of a number of comrnents
suggesting that this proposal \vas vague
and un\\iorkable, after seeking
conunents in an advanced notice of
proposed rule making on August 8, of
'1989 (54 FR 32610), FDl\ published a
reproposEd for regulating health
n1essages in Fcbrua~y 13, 1990 (55 FR
5176). In that docunlent, the agency
8t3 ted that it intended to review
available scientific ev}dence to address
1'vhether a claim ruay be made with
respect to a number of different topic
areas, including fats and cancer.

On November 8,1990, as stated
above, the 1990 amendments were
enacted, and FDA was charged with
reviewing 10 topic areas. l'his docunlcnt
presents the results of FDA's review of
the relationship between dietary fats
and cancer.

D. Evidence Considered ill Reaching the
,Decision

The agency has revie\.ved all releva,nt
scientific evidence on fat and its
relationship to cancer. rrhe scientific
evidence reviewed included all
conclusions reached in: uThe Surgeon
General's Report on Ntl tri tion and
l-Iealth H (Ref. 4) and the U.S. Department
of Agriculture (USDA) and U.S.
Department of Health and Human
Services (DHHS) report "Nutrition and
Your }-jealth: Dietary Guidelines for
Americans" (Ref. 6). It also considered
documents from other recognized and
scientific bodies, including: NRC·s "I)jet
and l-Iealth: Implications for Reducing
Chronic Disease Risk" (Ref. 3): NRC's
·'Recommended Dietary Allowances"
(Ref. 5): The World Health
Organizations (WHO), "Diet, Nutrition.
and the Prevention of Chronic DiseasesH

(Ref. 7); and the Life Sciences Research
Office (LSRO) report "The Role of
Dietary Lipids in Cancer" (Ref. 8). FDA
relied on these reports for a review of all
evidence available before 1988.

1'he agency upda ted the conclusions
reached by these reports by revie\ving
all human and animal studies released
since these documents were completed.

To ensure that its revie\v of relevant
evidence \vas complete, FDA requested~

in the Federal Register of March 28, '1991
(56 FR 12932). scientific data and
informaUon on the 10 specific topic
areas identified in section 3(b)(l)(A) of

the 'jB90 anlendments. lOhe topic of fat
and cancer \vas among the 10 subjectq
onvvhich the agency requested
in f0 fnUl ti0n.

E. G'onunenls Receil"ed hI .Response to
FD.4 Request for Scienlzfic .Data and
Inforrn (]tjon

In response to the March 28. 1091
federal Register request for scientific
data and information on fats and cancer"
FDf\ received 15 comments fronl the
food and dietary supplement industrh:s.,
a consumer advocacy organization~

trade associations, a state health
department, the Government of Canada.
a private nutrition research f()unda tion~
an organization of public health
professionals, and a consumer.

The comments dealt with the issues of
fat and cancer and related food label
requirements~as well as the general
goals and requirements of the 1990
HlnfHldments. FDA reviewed all of the
documents including letters, press
releases, scientific articles, review
articles, and recomrnendations included
in submissions. FDA included the data
sulnnitted in scientific articles in its
revie,,,t of scientific literature vvhich is
discussed belov;.

l"he con1ments received froIll the food
industry, the private nutrition research
fonnda Hon. the consumer advocacv
organization, and the consumer ,-
suggested that there was adequate
scientific evidence and scientific
agreenlent to justify claims for fat and
cancer. The comments from the dictarv
supplenlent trade association and "'
nutritional supplement manufacturers
stated that the conclusions in several
authoritative documents filed in the
FI)A docket on this topic are negative
\vith respect to the role of nutritional
supplements in providing the protective
nutrients that are associated with
disease. The dietary supplement trade
association suggested that FDA exercise
its independent judgment in revie\ving
th~ evidence on' nutrient-disease
relationships and not rely solely on
conclusions drawn in the authoritative
documents.

Comments froID a state health
department and an organiza tion of
professional public health nutritionists
reconlmended cauHon in approving
heal th claims and the need to preven t,
possible abuse of health clairrls or
misinterpretation by the general public.
These comments also expressed concern
a bOH t the many topics tha tare
candidates for health claims under the
'1990 amendments.

A comment from a major grain food
rnanufacturer suggested tha t one of the
requirements for a fat and cancer health
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chdrn shnuid bt~ that thc~ fnod prndoct
contains a nljnirrHl~l anlount of dif_~L!;:y

fiber ,HHi a staritJant k~v(~1 of an othr't
i=nportant nutrief.i1s cornn1C)nJy found in
that food. Criter'ia for qualifyir~g leve~s

for fat \vere 5uggc~tedas 10 p~rcent of
calorie8 frorn food.

A rnajor ~nanufacturerof food oUs an,d
related food products suggested that fat.
intake should be reduced primarily by
IOV\lering saturated fatty acid. intake.
This comment raised questions abont
lhe possibHHy of increasing the ris,k of
hea,rt disease anlong consumers by
reducing the relative proportions of
polyu.nsaturated fatty acid intakes along
\vith reductions in total fat intakes., It
suggested that health claims for fat and
cancer "vere justified only for foods
especially low in saturated fat rather
than total fat

Finally, the Government of Canada
submitted information that it considered
helpful in the context of increased.
harmonization of regulations or
standards affecting trade in specifie
products. The Director General, Food
Directorate, Health and, Welfare
Canada, described the official position
of Canada on the relationship of diet
and nutrients to disease, including
eancer9 and the metabolic effects of
nutrients, including fat., as stated in the
volume HNutrition RecommendationslJ

the Report of the Scientific Revie\'v
Conlmittee-1990" (Ref" 9).

The conclusions of theCalladiul1
Scientific Review Committee on fat and
cancer were that "the present level of
total fat, andparti.cularly of saturated
fat. in the Canadian diet constitutes a
risk factor for cardiovascular disease
and possibly for certain other diseases
including some forms of cancer." 1'be
Conunittee recoDlmended that total fat
intakes of Canadians be no more than 30
percent of energy. The Director General
also stated that food label health claims
or messages regarding the .role of fat in
canC'.,(!f fisk could result in a food
product being classified as a drug
because the Food and Drug Act in
Canada "prohibits the advertising and
sale to the general public of a food. that
is represented either by label or in
advertising as a treatment~ preventa.tive
or cure for some 46·diseases, disorders
or· abnormal physical sta tas includ.ing
cancer.. t»

II. Revie\v of fne Scientific Evidence

it Federal Govel"nmentDocllnlents

In wfhe Surgeon General's Report on
Nutrition and Healthtt [Ref. 4), the
potential relationship-of dietary fat to
cancer risk was evaluated by reviewing
results oJa range ofdifferent type.s of
studies. "fhe report concluded that

d ~ ~ hU IH~L nn t \,1 etcund us ~ \' ;, 'I

epb(h~:;'riolo;~;~';;dand anirn;d d:d;n

support an (p:soci.;di.on b(~tv\,'een

fat Hnd tht;) ris~~ of cancer, especially
hH~ast colon, and prostate canCf~r. IlHJ~

repurt stated that the effects of djffprC'n~

types of dit~tary fat (i.e., saturated
Vf~rsas unsaturated) have not been
separated in n'to~t hun1an studies aDd
considerable uncertainties reolain to he
resolved.

l'he Surg(~onGeneral's report
f:oncludt,~d that the vJeight of t.he stutHps
Hre strongly suggestive of the role for
dietary fat in the etiology of SOIne types
of cancer (Ref. 4~ p. 194).

l'he conclusions of the other
authoritative documents Croin. the
Federal government listed above
support the positive relationship
between dietary fa t and the risk of soh1e
types of cancer, particularly brc:'lst;
colon~ and prostate.. TIlese cona;lusions
were the basis, in part§ for the "Nutrition
and Your Health: Dietary Guidelines for
Americans" report that recommended
calorie intake £roIn total fat be less than
30 percent (R.ef. 6).

B. ()the:- DocanuJnts and Statenlents

The NR.Cts report i"Diet and lIealth:
Implications for Reducing Chronic
Disease Risk" (Ref. 3) included the
recomrnended goal to reduce total fat
intake to 30 percent or less of calories. It
stated that although less persuasive,
than the data supporting the fat and
cardiovascular disease relationship~ the '
weight of the evidence indicates that
high fat diets are associated \~itha high
risk of several types of cancerf

especially of the colon,prostate~ and;
breast. This report reviewed
epidelniologic data as welJ as,supportive
evidence from animal studies tha t
examined the mechanisDl of
carcinogenesis.

The WI-fO study group report. i~Diel~

Nutrition, and the Prevention of Chronit~
Diseases u (Ref. 7) that presented the '
collective views of an international
grou.ps of experts, concluded that- ,

tI if 'iI even though the nrela tionship
bet \.veel1 specific dietary. components and ~

cancer are much less weUesfablished than
those behveen diet and cardiovascular
disease; 11 * j; a review of the :evidence .
indieated that a high intake of ,total fat and in
some case-control studies also saturated f~t

is associated with anUlcrcased risk of
cancers of the colo~pro'state. and breast:
The epidemiological evidence is not totaUy
consistent. but is-generaHy supported by ;
laboratory data from studies inaniulals. ~

.~ Ylj, {l]nt.akes of less than 30 percent of total
energy will be needed to attain a low risk .of
fat-related cancers.. :if 1l * {Mjost expert
groups now·consider· it 'prudenlto reduce fat
-intake~fin \Vesternsocieties from the -

i1:'t:Vdd;lig figun: of ,~bouj 4d pere:c-:ntt "~

l';~/'rgy l~)\\'dUJS ::0 fu 30 P('['f'C'u( figl:~f~,

1, E\· ~d~:;Jc~~ C~H)~:dd(~:"'C~d

'ro tIle extent possible,. tht_~ ;~gency

('~\iuluah~d data fronl studies in hun:ans
as \\:eH as in anir~:'i~ds. Th,~ criteria ~h,:d

the agency used to select pertin.enft.
recent studies required that they ha"':~~

been published and conducted after
NAS? HDiet and I·-Iealth" \'Vas puhHsh!·~d

fLe"~ afterHJ38j~ and that they:
tl) Present priln~.~ry data carrh'~d O~~~ hli

anin1al or in huma.n studies~

(2) Be avai1abh~ in English;
t3) IncJ.ude direct nleasurernent of

dietary fat intake as a single nutrient -Jr
as a CoulpOllent of foods; and

(4] Include direct l11easurenlen t of rjs~,

of ~;:incer (prognostic indit;ator,
incidence.) de\l,,'elopnlent prevale.nc(~. or
nlortaHty}.

FDA considered that experiments in
dHterent animal species can take geneti(,:
variability into account and pernlit Olore
intensive observation under controlled
experimental conditions. IIo\vever, the
,agency believes that extrapolation of
data from animal studies to humans is
linlited by the differences in metabolisn~

and physiology between animals and
humans~

\7adOBe types ofepi.denliologic studie~~

in humans also have limitations in
nlethodology. The strengths and
weaknesses ,of different kinds of
epidemiologic studies and the
methodologies for dietary Hssessulent
relevant to risk of chronic diseases are
revie\,\+ved else\~ihere IRef. 3;, PP. 23-32).
Despite the limitations inepidemiologi?
studies, repeated and consistent finding~

of an association between certain
dietary factors and diseases are likely to
be rea! and indicative of a cause-and­
effect relationship. Studies in aniu1.als
can be used to confirm findings in
humans and to elucidate mechanisr.n8
involved.

2. Evaluation Critena

'fhe data in humans and animals have
been evaluated ag,ainst general criteria
for good exp~rimentaldesign, execution_~
and analysis.. The criteria used in

, evaluating studies in animals include:
{l}\Vhetber experim,ental diets "vere

\vithinphysi9logical ranges of i~take,l

particularly ~hetherlevels of fish oil or
total fat in the diet were within :the .
range of curtent human consum:ption
and whether the diet provided qdequate
linoleic acid for 8fOWtbof the host and
tunlor cells {lnere .is evidence to suppo.rt
a linoleic acid requirement for optim~"]l

. tumorigenesis. Ina dose-response study~

O~Connor et aL (Ref. 27) tested
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HZ(lseri~)e-indllcedp(jnCr(~(1t i.~:

hHnorigenesis by nleasuring the
developrnent of atypical acinar cell
nodules (f\ ..ACN) in ratR. /\i\CN
development was not Hffeclcd when the
diet contained less than 5 \veight­
percent corn oil but was increased HS

the omega-6:omeg-3 fatty acid ratio
increased if the diet con tained rnore
than 5 weight-percent corn oil. l'his
result is consistent with the reports by
lp ct HI. (Refs. 20 and 71) that there is a
linear relationship of linoleic acid intake
to manlmary tumor development in rats
up to an intake level of 4 to 5 weight­
percent.);

(2) \tVhether confounding factors \-vere
controlled. particularly whether
isocaloric diets were used;

(3) Whether the animal species'
selected for study \vere sufficiently
sinlilar to humans in responses to
dietary modification;

(4) Whether the nunlber of subjects
\vas large enough to produce reliable
data;

(5) \Vhether duration of.exposure and
period of observation \verc appropriate;
and

(6) \Vhether the inethods used in the
measurernent of disease endpoints \vere
reliable and accurate.

The criteria used in evaluating huma~
epidemiological studies included:

(1) Reliability and accuracy of the
nlethods used in food intake analysis
~nd measurement of disease endpoints;

(2) Choice of control subjects(e.g~
hospital-based versus population
based);

(3) Representativeness of subjects;
(4) Control of confounding factors~

particularly energy intake which has a
high correlation wit,h fat intake, in data
ftnalysis;

(5) Potential for misclassification of
individuals with regard to dietary
exposure or disease endpoints;

(6) Presence of recall bias and
interviewer bias; and

(7) De-gree of conlpliance and hOlY

conlpHance was assessed.
FDA evaluated the weaknesses and

strengths of individual· studies (see
r--fables 1 and 2, asseSSlnent colunln). 'The
strength of the overall combined
evidence (e.g.* epidemiologic studies.and
animal studiesJwas then assessed
taking into account the strength of the
association, the consistency of findings,
specificity of the association, evidence
for a biological nlechanhnn·and presence
or absence of a dose-response , ,
relationship. FDA's conclusions reflect
the strength. consistency~ and weight of
the data.

~l. Revie\v of thn Evidence

[t. rlniJnol st~jdj(}s. Twentv-one aninud
studies 'NCl'e revie\ved and ~ritiqued in
Table 1. f\.iost studies used rats or nlice.
and a re"",· studies used hamsters. rv10st
rodent studies used a kno\vn cancer
initia tor~ pronloter. or both in
conjunction vdth fats. A few studies
us_ed the transplant technique of existing
tumor cells or cell lines.
, LLerel offat in the diet. Fourteen of

the' revie\ved animal studies examined
the' effect of levels of dietary fa ts on
h1Gidence or development of cancer at
the JoBo\ving sites: mammary gland
(Refs.l0~ 11 t and 12), colon (Refs. 13
through 16), pancreas (Refs. 17 through
19)t lung (Refs. 12~ 21, and 22),
gallbladder and common duct (Ref. 19)~

and skin (Ref. 23). The range of fat level
tested, in most studies, was 5 to 20
percent by weight. rrhe major dietary fat
source was corn oil or beef tallow.
Eleven of the studies examined the
effect ofonlega-3 fatty acids in the
development of cancer at the following
sites: mamnlary gland (Refs. 12, 24, and
25), colon (Refs. 15, 16, and 26), pancreas
(Ref: 27), lung (Ref. 12), skin (Refs. 28
and 29), as well as lymphoma and
thymoma (Ref. 30)~ and sarcoma (Ref.
31J.Themajor omega-3 fatty acid
sources tested were menhaden oil and
maxEPA. MaxEPA contains both
eicosapentaenoic acid and
docosahexaenoic acid as its major fatty
acids, while menhaden oil contains only
eicosapentaenoic acid as its major fatty
acid.

Although there were few studies that
examined the effect of fat consumption
with lung and skin cancer, their results
are consistent. All three studies of lung
tumorigenesis showed an adverse effect
of high fat versus low fat diets (Refs. 12.
21, and 22). Similar results were
obser\;ed for the single study of skin
tumorigenesis (Ref. 23).

HO\\leVer, mixed results were
ohs'erved for tumorigenesis at the
nlammary gland, colon. and pancreas:
One study showed a high risk of '
'nlalnmary cancer with high fat intakes
(Ref. 11). Two studies showed no

, significant relationship of mammary
tumorigenesis with fat intakes (Refs. 10
and 12). Shaoel a1. (Ref. 10) also
reported no association between intake
ortotal fats and mammary
tumorigenesis in nlice. }-Iowever, the
very high nontumor-related death rate
(26 of 60 total) observed among the
experimental animals makes it difficult
to interpret the findings.

For colon cancer•. one study (Ref. 16)
showed a high risk of colon
t'llmorigenesis with high fa tintakes. }\
second study (Ref. 15) showed a

significant relationship of a high fed diet
~o tun10r incidence, but not tumor
~nuHipHcHy. f\ third study (Ref. 14).
hovvever~ sho\ved no association.
Sinkeldanl (Ref. 13) also reported (i

significant effect of high fat on N­
1n1ethyl-N1 -nitro-N-nitrosogunnidine­
induced colon turnorigenesis in rats,
l-Io\'Vever~ the results might have been
confounded by an inadequate provision
of linoleic acid in the diet.

Similarly, for pancreatic cancer l OfH;

study (Ref. 17) sho\\!ed a positive
relationship. but another showed
inconsistent effects, of fat intake on
different lesions: a;denoma.
adenocarcinoma. or carcinoma·in sHu
(Ref. 19). Appel et al. (Ref. 18) did not
find a significant difference in azaserine
induced pancreatic neoplasnls in rats
between a grO\lp of rats given the 20
percent by weight lard (20 percent of the
diet as nl'easured by weight, not
calories) and a group receiving a
combination of 4~5 percent by \veight
lard and O~5 percent by weight safflower
oil. However~ the low lard diet might not
have provided adequate linoleic acid for
gro\vth of tumor cells.

Although the results of the anirnal
studies are not incomplete agreement"
taken as a whole,·and considered,in the
light of the aforementioned cri teria ~

rodents conslllninga high fa t diet
experienced significant elevation in the
occurrence of tumors as measured by
incidence. multiplicity, or nletastasis. As
djscussed above, some animal studies
showed significant reductions in the risk
of tunlorigenesis by reducing fat intakes
from 20 percent by weight to 5 percent
by weig~t. :However, there was no dose­
response: study that quantitatively
delineated the ,level of fa t reduc'tion in
the diet rtccessary to cause reduced
tumorigenesis. Tumor yield was
enhanced when a high fat diet was fed
after, but not before', initiation of
tumorigenesis, ,which suggests a
promotional effect of dietary fa t (Refs.
16 and 23).

ii. Fat levell/erst~s energy (calorie)
intaAe. Intake of dietary fat is highly
correlated with energy (in this
document energy is'usedin placeo!
calorie) intake~ and the question has
been raised as to whether energy intake
or fat intake is, the major dietary factor'
affecting tumorigenesis. In many recent
animal studies. rese.archers have tried to
determine the independent effect of
dietary fats on tumorigenesis by using
isocaloric diets or by training
experimentalanimals.to consume
similar energyJMost of these studies
with similar energy 'provisions alTIQng
test groups showed significant
associations hetween dietary fat lev(~l
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and cancer risk: Illamnlary tunlors (Ref.
11), pancreatic tumors (Ref. 17). and skin
tumors (Ref. 23). One study (Ref. 1B),
ho\vever, with similar energy provisions
showed inconsistent results in N­
nitrosobis (2-oxopropyl) amine-induced
pancreatic ductuJar tunlorigencsis. In
this study, high fat significantly
increased nlultiplicity of carcinonH1S in
situ but not multiplicities of adenomas
or adenocarcinomas. In addition, from a
1..1urine mamnlary tumor virus-induced
rnamrnary tunlor study in mice, Sha 0 et
a1. (Ref. 10) reported that energy
consul1ipHon rather than fat level affects
tumorigenesis. I-Iowever, t.his study had
severe linlita tions in i t8 methodology
and execution because of a high,
unexplained, nontumor death rate (26 of
60 total il1ice) which was even higher
than the tunlor death rate (19 of 60
tata]).

Abundant data have shown that
energy restriction itself significantly
reduces cancer risk probably through
differen t mechanisDlS than the one
through which dietary fat exerts its
effect (Ref. 11). Although both fa ts and.
energy have been shown to have
independent effects, precise relative
contributions of fat and calories to
cancer incidence is beyond the scope of
this document.

iii. Types offat. the effects of
different types of fat (saturated fat~

monounsaturated fat, and
polyunsaturated fat) on tumorigenesis
have not been studied extensively, and
the results that do bear on this issue are
as yet inconclusive. Generally, both a
high corn oil diet (Refs. 11-, 12, 17, 21 and
23) and a high lard diet (Ref. 13) exerted
tumor-enhancing effects.

iv. Fish oil, omega-3 rich. The, '
relationship of omega-3 fatty acids to
cardiovascular disease is -addressed'
specifically as a separate topic area.
Therefore, this text will disc~ss only
scientific data relevant to the
association of omega-3 fatty acids 'N'ith
cancer.

Most studies, although concluding that
a diet high in fish oil suppresses
tumorigenesis, are limited by flaws in
methodology. The main limitation is that
the testing dose of fish oil in the diet,
from 10 to 20 percent by weight in most
studies, is unrealistically high for the
current U.S. diet. Another limitation is
that the diets under study often
contained fish oil as the sole fat source
or contahied very high amounts of fish
oil with very lo\v amountsof corn oil.

Tnosevery high fish oil diets would
not have provided adequate linoleic acid
for gro\vth of the tumor cells. There may
be·a·dietary requirem'ent of linoleic acid
at ,3 to 5 percent by weight to yield a
maxinlum carcinogenesis at the

Id;Jn11nary gland and pancreas in
rodents. The anlount of linoleic ilCid
required for maximal tumorigenesis is
higher than the linoleic acid requirenlcnt
for growth of the rodents, exclusive of
the tumor cells (1 to 2 percent ,energy,
which means 1 to 2 percent of the total
dietary intake as measured in calories).
The linoleic acid requirement for
tumorigenesis has not been examined
for tumors other than mammary and
pancreatic. However, it is not possible
to rule out the possibility that linoleic
acid deficiency, rather than fish oil,
nlight have caused, at least in part, the
observed tumor suppression in fish oil
studies. Therefore, FDA did not include
fish oil studies in which the animals
received very limited linoleic acid
provision, in their diets in the following
discussion.

There arc few fish oil studies in \vhich
the linoleic acid provision seeIns
adequate for growth of tumor cells as
well as for the animal in which the
tumor is present (Refs. 12, 15, 16 and 27).
Reddy et a!. (Ref. 16) reported that
a.zoxymethane-induced colon
tumorigenesis in rats was significantly
suppressed by a very high level of fish
oil (18.5 percent by weight) diet
compared to high levels of corn oil in the
diet. Unlike the effect of total fat on
tumorigenesis, the effect of fish oil was
evident during the initiation as well as
the postinitiation ,period.

O'Connor et al (Ref. 27) studied the
relationship of a linearly increased
omega-3:omega-6 fatty acid ratio in the
diet with azaserine-induced pancreatic
AACN. In this study, test levels of fish
oil and total fat included the level of
current consumption by the U.s.
population. An increased omega­
3:omega-6 ratio at 0.01 to 7.0
significantly decreased AACN in
number and volume. There was
significant regression ,between an
increased omega-3:omega-6 ratio and
decreased AACN diameter.

Deschner et a!. (Ref. 15) reported a
biphasic response of fish oil on azoxy­
methane-induced colon cancer in mice.
In this study, a 4.4 percent fish oil to 16
percent corn oil diet significantly
enhanced the tumorigenesis while a 10.2
percent fish oil to 10.2 percent corn oil
diet suppressed it~ Because the corn oil
level is not held constant as the fish oil
concentration is varied, His not possible
to comment on the tumorigenic effect of
fish oil alone, though this does suggest
that an increase in the fish oil to· corn oil
ratio may cause a decrease in tumor
production. Adams et a1.· (Ref. 12)
reported a nonsignificant tumor
inhibiting effect of high (15.5 to 20.5
percent by weight) fish oil on

transplanted malnmary tunlorigcnesis in
rats.

Although ll10st studies consistently
concluded that there is a suppressive
effect of fish oil on tumorigenesis, the
results cannot be extrapolated to
humans because of study design
limJtations described above.

v. Biochenlical lllechanisflls. Although,
several mechanisms have been
proposed, the biochemical mechanisnl
by which fa ts affect tumorigenesis has
not been definitely established. While
the required level of linoleic acid intake
for optimal expression of mammary and
pancreatic carcinogenesis in rats has
been determined to be 4 to 5 percent by
weight in the, diet, how linoleic acid
affects tumor development is not yet
clear.

Several hypotheses about the
mechanism of enhancement have been
debated. One suggestion is that
eicosanoid synthesis and changes in the
fluidity or microenvironment of cell
membranes affect tumorigenesis (Ref.
32). Another proposed mechanism is
that polyunsaturated fatty acids may
promote fat peroxidation at cell
membranes or subcellular sites such as
deoxyribonucleic acid (DNA),
mitochondria. or microsomes, leading to
the initiation of carcinogenesis (Ref. 32).
A third suggestion is that dietary fats
alter immune function, gene expression,
and metabolism of chemical carcinogens
(Refs. 34 and 35). Fats may also increase
levels of estrogen and androgen, thereby
enhancing the risk of such endocrine~

responsive tumors as cancer of the
breast and prostate (Ref. 36J.

With regard to colon cancer, the
effects of free fatty acids and bile acids
on the colonic,epithelium have also been
debated. The ionized forms of these
substances may be irritating and toxic
to colonic epithelial cells and may
increase cancer risk by promoting or
possibly initiating colon carcinogenesise
Bile acids,. particularly those modified
by.intestinal enzymes, may also
increase cancer risk by accelerating
turnover of intestinal mucosal cells (Ref.
33]. Omega-3.fatty acids found in fish oil
may suppress tumorigenesis by an
altering eicosanoid production.

b. Human studies. FDA considered the
following kin~s of human studies in this
review of the role of dietary fats in
cancer: (1) Correlational (ecologic)
studies-correIational studies· examine
the relationship between the e;xposure
and health outcome among populations
using grouped data. Because these
studies do not examine 'relalions among
individuals, they have been regarded
traditionally as useful for generating
hypotheses rather than cJ pfinitively
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testing such hypotheses; (2) analytic
epidemiologic studies-studies that
involve comparisons of individuals have
been regarded as the strongest type of
observational evidence in hun1an
populations. In case-control studies, the
relationship of an attribute to the
d:isease is examined by comparing
persons who already are diagnosed with
cancer (cases) to persons without cancer
[controls). A potentially serious
limitation of the case-control studv is
tha t diet is assessed in the cases <i'fter
diagnosis, so that cases may
unintentionally overestimate or
underestimate fat intake. Cohort studies
con1pare individuals who have been
exposed to a risk factor to those who
have not and observe the individuals
over time to determine if disease
develops. In cohort studies, diet is
assessed at the beginning of fol1owup.
before cancer develops.

Two criticisms have been raised in
regard to results of the analytical
epidemiologic studies of dietary fats and
cancer. Such studies are often carried
out in populations v..rith a fairly narrow
range of fat intake. Thus, it is difficult to
show a dietary fat effect, especially if
the true protective effect of a low-fat
diet emerges only at a level belo\lv the
intake of most members of the study
population. Also, because there is
considerable error in the assessment of
diet, there may be considerable
measurement error resulting in
misclassification of a substantial
proportion of subjects. Homogeneity of
dietary intake in populations, together
with misclassification of dietary data,
tends to weaken the observed
association and limits the ability of
epidemiologic studies to demonstrate a
true direct relationship between dietary
fa ts and cancer.

"rhirty-one original epidemiological
research articles published since 1987
\'vere reviewed and are critiqued in
Table 2.

i. Breast cancer. In relation to breast
cancer, 2 ecologic studies (Refs. 37 and
38),2 cohort s£udies (Refs. 39 and 40),11
case-control studies (Refs. 41 through 51 1

and Refs. 87 and 89), 2 surveys (Refs. 52
and 53),. and 6 studies eX31nining
prognostic indicators of breast cancer_
(Refs. 53 through 58), and 1 metaanalysis
of 12 Gase-control studies (Ref. 73) are
included in Table 2.

The Hursting, et al. correlational
(ecologic) study (an international
correlation study combining data from
20 countries (Ref. 38)) found significant
associations between estimated total fat
intake and the incidence of breast
cancer. Energy intake. which is highly
correlated with fat intake, was adjusted
in the data analysiso:Therefore. the

effect of dietary fat on the cancer
nncidence was assessed independently
or the effect of energy intake. VVhen the
.results were adjusted for intake of other
component fats as well as total calories.
the intake of saturated fatty acids was
significantly associated with the
incidence of breast cancer. The intake of
omega-6 polyunsaturated fatty acid \-vas
also associated with breast cancer
incidence. However, intake of
monounsaturated fatty acids or ornega-3
polyunsaturated fatty acids was not ­
associated with any cancer risk.

In another correlational study.
Prentice (Ref. 37) also examined the
relationship between estimated per
capita fat intake and breast cancer in 21
countries. Dietary fat, but not protein or
carbohydrates, was significantly
associated with breast cancer incidence.

In conclusion, the correlational
studies demonstrated a significant
positive association between dietary fat
and breast'cancer. The effect of dietary
fat on breast cancer risk seems to be
independent of the effect of energy. No
specific fat type was found to be
responsible for the observed risk of
breast cancer.

:t\-1ost of the case-control studies found
a significant association between
dietary fat intake and breast cancer risk
(Refs. 44, 46, 47, 50, 51 and 87). Amqng
those six studies with positive results,
three studies (Refs. 46, 50 and 87)
adjusted energy intake in the risk
estimation. Gerber (Ref. 43) reported a
borderline (p=O.07) association but did
not adjust for energy intake. Holm (Ref.
53) reported that patients with higher
fat-energy intakes had larger tumors
than patients with less fat~energyand
higher carbohydrate-energy intakes.
However, the authors did not consider
the possible confounding effect of lead
time (the period of time between start of
tumor growth and clinical diagnosis of
cancer) among individuals with different
levels of fat intake. A case-control study
investigating the relationship between
diet and histologic types of benign
breast disease among Canadian women
(Ref. 89) found that severe a typias and
borderline carcinomas'in situ were
associated with frequent meat fat
consumption but the results were not
sta tistically significant.

Two studies (Refs. 42 and 45) resulted
in no associations. In one (Ref. 42).
intakes of energy, protein, or
carbohydrates were also not associa ted
with the risk of breast cancer. However.
dietary habits of the papulation may
have been homogeneous, thus reducing
the ability to detect variation in disease
risk associated with variation in dietary
intakes. In the other negative study by
Pryor (Ref. 45). subjects (ages 20 to 54)

'~vere asked about their food habits
during the adolescent period. Errors in
recall of dietary intake up to 40 years
before might have biased the results,
because of a selective memory
difference behveen the cases ~nd the
controls.

In a study of 85 Israeli 'women, Eid
and Berry (Ref. 52) reported tha t fa tty
acid composition in breast tissue was
not associated with the risk of breast
cancer. In this study, the percent
con1position,but not the alTIOunt of faUy
acids. was reported. Studies in faden is
have demonstra ted tha t after a
requirement for linoleic acid is met. total
amount rather than type of fat in the diet
is responsible for tumorigenesis.
Therefore. the results of Eid and Berry
are not contradictory to the current fat
and cancer hypothesis. On the other
hand, Neoptolemos et al. (Ref. 59) found
tha t tissue arachidonic acid was
decreased in colon cancer patients
whereas there w'as no difference in
dietary intake. The authors suggested a
possible disturbance in fat metabolism
in cancer patients. .

Howe (Ref. 73) performed a meta­
analysis of 12 case-control studies of
diet and breast cancer. He found a
consistent, statistically significant
positive association behveen breast
cancer risk and saturated fat intake in
post menopausal women. HO"vVever, he
was unable to adjusfthe results for total
caloric intake.

Considered together, the case-control
studies support the conclusion that there
is a positive association between
dietary fat and breast cancer. The effect
of fat intake on the risk of breast cancer
is indep'endent of the effect of energy
intake. The total amount of fat rather
than any specific type of fa t seems to be
responsible for the elevated risk of
breast cancer.

The Howe et a1. cohort study, (Ref. 40)
found a weak but significant association
between total fat intake and the risk of
breast cancer in a prospective study in a
large cohort (56,837 \vornen, 519 cases
during a 5-year. followup). The group
that consumed the highest arnount of fat
demonstrated a risk of developing
breast cancer that was 1.3 times as great
as the group that consunled the least
amount of fat after adjustment for other
sources of energy. Intake of various
types of fat (saturated,
monounsa tura ted, and polyunsatura ted
fa tty acids) showed a g'eneral pa ttern of
increasing risk of breast cancer with
exceptions in the lowest quartile for
intake of sa tura ted and
monounsaturated fatty acids. On the
other hand. in a 20-year prospective
study with a smaller cohort (3,988
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vvomen, 54 cases) in Finland. Kneck t et
al. (Ref. 39) found no association
behveen energy-adjusted fat intake and
risk of breast cancer. l'he strength of the
association bet\veen fat intake and the
breast cancer risk could have been
underestimated in this studv because of
possible changes over time 'in dietary
habits during the 20 years before
diagnosis.

The results of these two prospective
studips are contradictory regarding the
relationship between dietary fat and
cancer. To date, only a small nunlber of
prospective studies that have examined
this association have been completed.
Because of the long latency period of
breast cancer, a suitable length of time
for a prospective study is likely to be 20
years or more, which presents many
difficulties in its administration. In
addition, in order to demonstrate an
effect, the fat intake of the population
\vould have to show sufficient variation
to detect an effect.

To test the feasibility of lo\v-fut
dietary maintenance over time, a 2-year
intervention study by Insull et a1. (Ref.
60) required that subjects maintain a
diet comprised of only 20 percent of
total calories for 2 years. Compliance
was good, thus supporting the authors'
inference that studies that requiring
maintenance of a low-fat diet are
feasible.

ii. Colon cancer. There have been fe\v
studies published on the relationship of
dietary lipids to colon cancer since the
authoritative documents. An overview
of these studies is given in Table 2 and
discussed below.

The Hursting, et a1. correlational
(ecologic) study (Ref. 38) found a
significant association of energy­
adjusted, estimated total lipid intake
and the incidence of colon cancer. When
the results were adjusted for intake of
the saturated fat component of lipids as
\v-cll as total calories, the intake of
saturated fat \vas significantly
associated with the incidence of colon
cancer. The intake of omega-6 or oInega­
3 polyunsatura ted fa tty acids were not
associated with the risk of colon cancer.,
(See Table 2 for detailed critiques for
each study.) Morales Suarez Varela-et
a1. (Ref. 90) evaluated the relationship
bet\veen Spanish diet and rectal or
colon cancer and found a positive
correIaHan between rectal or colon
cancer and total fat consumption.
However, the results were not adjusted
for total energy intake or for lifestyle
confounders such as tobacco smoking.

A case-control study in Utah (Ref. 61)
also reported a significant associaHon of
total fat intake with the risk of colon
cancer in both females and males. In
females, the group consuming the

greatest quantity of total fat exhibHed
1.9 tinlcs the risk of colon cancer as the
group consunling the lowest quantity. In
n1ales. the risk was 2.0 tio1cS as grea t.
Ilowever, various lipid types (saturated
fa t, monounsa tura ted fa t, and
polyunsaturated fat) were not
consistently associated with the risk.
Energy intake, not adjusted in the risk
assessment, may have confounded the
results.

De Verdieu (Ref. 77) in a Swedish
case-control study of colorectal cancer
found an increased risk Yli th increased
energy intake and with increased total
fat intake but only the trend of
increasing risk with increasing
consumption levels was sta tisticaHy
significant. None of the individual fat
consumption levels was associated \\lith
increased risk of colorectal cancer. The
results were adjusted only for fiber
intake and not for total energy. Also,
there was a high nonresponse rate
among the cancer cases, 21 percent
which may have biased the results.

Slattery, et a1. (Ref. 88) conducted a
case-control study of colon cancer in
Utah that found a nonsignificant
increase in cancer associated with total
fat intake. The results were not adjusted
for total energy intake.

Cohort studies-a prospective study
of 88,751 registered nurses was
performed by Willett. et al. (Ref. 62).
During a ,6 year followup period, 150
colon cancer cases were identified.
After adjusting for the difference in age
and energy intake, a positive association
\vas found between fat and colon
cancer. Specifically, the group with the
highest total fat consumption
demonstrated a risk of developing colon
cancer that was 2.0 times as great as the
group with the lowest fat intake. The

. groups with the highest consumption of
animal fat, saturated fat, and
monounsaturated fat also showed a
higher risk of developing colon cancer of
1.9, 1.4, and 1.7 times the groups with the
lowest consumption, respectively.
Intakes of linoleic acid, vegetable oil,
and cholesterol were not associated
with cancer risk.

A prospective study of 8006 Hawaiian
Japanese men (Ref. 85) was conducted
to assess the impact of fat and calcium
intake on the risk of developing colon or
rectal cancer. The cohort was follo\ved
for 22 years. The results, \I\'hich were not
adjusted for total energy intake~

demonstrated that fat intake did not
affect colon or rectal cancer risk.

Thus, recent human studies on fat and
colon cancer show an inconsistent
association between intake of total fat
and the risk of colon cancer. ~1any of
the studies are difficult to interpret

because the results \vere not adjustpd
for the effects of energy_

iii. Other cancer. CorreIa tional
(ecologic) studies (Ref. 38) demonstrlltt~d

a significant association of energy­
adjusted, estimated total tipid intake
and prostate cancer but not with the
incidence of cervical or lung cancer.
When the results were adjusted Jor
intake of component fats as well as total
calories, the intake of saturated fat and
omega-6 polyunsaturated fat was
significantly associated with the
incidence of prostate cancer. The intake
of monounsaturated fat or ornega-3­
polyunsaturated fat was not associated
with of risk of cancer. See Tabl~ 2 for
detailed critiques for each study.

Ghadirian et a1. case-control studies
(Ref. 63) found significant associations
of total lipid and saturated fat intake
with the risk of pancreatic cancer in a
case-control study in Montreal;
however, cholesterol was not
significantly associated with risk. Age,
sex, energy intake, response status, and
cigarette smoking habits were adjusted
in the data analysis.

Baghurst, et a1. (Ref. 75) in a case­
control study of pancreatic cancer found
an increased risk with increased
cholesterol intake but not with
polyunsaturated fatty acids. Thus, the
results are somewhat contradicfory. A
\vell done case-control study of .
pancteatic cancer (Ref. 78) found no
increased cancer risk associa ted with
consumption of total fat, saturated fat,
cholesterol, or omega-3 fatty acids. The
results were adjusted for total caloric
intake as well as for all major risk
factors for pancreatic cancer other than
diet. Finally, LaVecchia, et al. (Ref. 82)
also found no rela tionship between
pancreatic cancer and indicators of
dietary fat in a well-controlled case­
control study.

A case-control study in Hawaii (Ref.
64) sho\ved that male lung cancer
patients consumed significantly more
fats (total fats, saturated fats, and
monounsaturated fats) compared to the
controls after adjustnlents for age,
ethnicity, and cigarette smoking.
I-Iowever, there was no significant
associ'ation between lipid intakes and
risk of lung cancer in felnales. Another
case-control study of lung cancer (Ref.
79) found a borderline increased risk of
lung cancer associated with high levels
of cholesterol consumption but not with
total fat consumption. A case-control
study of laryngeal cancer found no
association with indicators of dietary fat
(Ref. 81).

Steineck (Ref. 65) reported a dose­
response relationship between total fat
intake and the risk of urothelial cancer
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iin a cClse-conlrol stud v in S\vedcn.
Gender" age, and slHoking habits. but
oat energy intake. \'vere adjusted in the
data analysis. Maclure. et a1. (Ref. 83)
found a \veak association bet\\'een risk
of renal cancer and fa t consumption.
(See Table 2 for detailed critiques of
these studies.)

Slattery, e t a1. (Ref. 86) in a case­
control study of prostate cancer found
no association ~\'ith a high fat diet
consulned as adolescents and a slight
association \<vith a high fat diet
consun1ed by cases as adults.

ThuS1 one correlational study found a
positive, energy-independent
association of total fat intake "vUh the
risk of prostate cancer but not y\lith the
risk of cervical or lung cancer. One case­
control study found a positive. energy-­
independent association of total fat
intake with the risk of pancreatic
cancerJ but three other case-control
studies of pancreatic cancer found no
association with fat intake. The results
of two case-control studies of lung
cancer were not consistent for males
and females, thus raising questions of
interpretation. Various types of fat did
not show any specific effects on risk of
the various cancers examined. In
conclusion, there is some evidence that
total fat intake may increase the risk of
prostate cancer but not the risk of
pancreatic, cervical, pancreatic or lung
cancer. The effect of fat seems to be
independent of the effect of energy.

iv. Studies testing fat-containing
foods. A few studies tested the
association of lipids as constituents of
food with the risk of breast cancer (Refs.
41,44,46,48,49,62 and 65 through 68).
The results of these studies were
contradictory. Meat consumption "vas
positively associated with risk of colon
cancer or rectal cancer (Refs. 62, 66 and
(7) and \tvith stomach cancer (Ref. 76).
but not with risk of breast cancer (Refs,
41. 44J 46 and 49), lymphoma (Ref. 68).
J.rothelial cancer (Ref. 65). or oral cavity
or pharyngeal cancer (Ref. 69). An
additional case-control study of stomach
cancer found a decreased cancer risk
with increasing consumption of
vegetable fat (Ref. 74). Consumption of
\vhole milk (Ref. 48) or milk (Ref. (8)
was significantly associated with the
risk of cancer of the breast, colon, rectal.
lung. bladder, prostate, oral cavity, and
of lymphoma, but not with ovarian
cancer (Ref. 84). Consumption of dairy
products was significantly associated
with the risk of cancer of the breast (Ref.
46), rectum (Ref. 67), and lymphoma
(Ref. 68) but not with the risk of colon
cancer (Ref. Bi). Consumption of
Inargarine was not associated "vith the
risk of colon cancer (Ref. 66).

~lethodological Hinitalions ~nherent in
case-control studies using food
frequency questionnaires n1ay ha\'€
contributed to the difficulty of
interpreting these results. These
Hrnitations include recall bias,
interviewer bias1- inconsistencv in
estin1ation of food consumptidn t and
homogeneity of the population tested.
~nteractionsamong nutrients or other
food components beyond fat might also
have \veakened the results.

4. Other Relevant Infonnation

a. Breast cancer and colon cancer:
public health aspects. Breast cancer is
the second leading cause of cancer
death among women. In 1990,
approxirnately 44.000 women died of
breast cancer in the U.S., while 150.000
ne\lY fenlale cases were diagnosed.
Approxima tely 1 \'Voman in every 10 \vill
develop breast cancer in her life (Ref. 1.
pp. ·415-6). The prevalence of breast
cancer in the United States 1tvas
estimated to be 1,517,882 cases in 1990.
Thus breast cancer represented 24
percent of all cancers in 1990 and 39
percent of all cancers in fernales (Ref.
73].

Breast cancer risk increases with age.
but the slope of the age-specific
incidence is different before and after
menopause. Risk rises rapidly up to
about the age of 50 to 55, at which tinle
the rate of increase slows or even
reverses in some papulaHons. After
menopause, another rise occurs in high­
risk populations.

Breast cancer has tended to be n10re
common among higher socioeconomic
groups and among Caucasians.
Recently. ho\vever, rates have been
rising among blacks. Hispanics J and
people of Asian origin. The health care
costs for breast cancer for 1990 are
estimated at $8.5 billion, with an
additional $16.5 billion, if lost wages due
to disability and early mortali ty are
considered (Ref. 73).

Colon cancer is a common disease in
developed countries. It is the third
leading cause of cancer death in the
western \'Vorld, exceeded only by lung
and breast cancer. In the United States.
colon cancer is a major cause of illness
and death~ accounting for 14 percent of
all cancers diagnosed. The current U.S.
age-adjusted incidence rate for colon
cancer is .34.7 new cases per 100,000
population (Ref. 70). In 1990 the
prevalence "vas 338,980 cases in men
and 4321435 cases·in women in the
United States (Ref. 73). Both incidence
and nl0rtality from colon cancer have
been relatively stable for the past 30 to
40 years. Recently, however, there has
been an ,indicaHon tha t mortality is
decf1easing among \varnen in North

.A.merica and possibly among rnen in the
lJnited States (Ref. 3/ p. 118). f-Iea1th
care costs for colon cancer (1990) \vere
estimated at $4.3 binion. \vith an
additional $8.. 4 billion in lost V·/8ges due
to disability and I110rtaHty (Ref.
73).

b. Potential concerns of diel:'JT\'
intake restricfjon. Restrictioil in the

intake of dietarv fat Inav reduce the
consumption o(essenU~l fatty acids.
'The requirement of linoleic acid to ayoid
essential fatty acid deficiencv is 1 to 2
percent of total caloric intak~. Currentlv,
the average linoleic acid consumption i'"n
the U.S. ranges behveen 5 and 10
percent of total calorie intake, and
deficiencies of essential fatty acids are
rare in the U.S. Thus. a reduction of total
fat consumption fronl the current 36 to
37 percent of total calorie intake to
about 30 'percent is not likely to cause
essential faHy acid deficiencies in the
general population.

5. Conclusions

Although the results of animal studies
are not entirely consistent, taken as a
whole, the results sho'w that high fat
diets enhance carcinogen-induced tUD10r

development of the nlammary gland.
colon. pancreas. and lung, independent
of the effect of energy intake. There
seems to be an optimal intake of linoleic
acid to yield maximum mammary and
pancreatic carcinogenesis in rats. The
anlount of dietary linoleic acid (3 to 5
percent by ,"'eight) for maxin1um
mamlllary tumorigenesis in rodents is
higher than the linoleic acid requiremen t
for the ro~ent, exclusive of the tumor
cells (1 to 2 percent by energy), and
approximates the current, average
consumption of linoleic acid in the IJ. S.
Once the linoleic acid requirement is
met, the total amount of fat in the diet.
ra ther than types of fa t seems to be
responsible for tumor development
(Refs. 20 and il).

The effects of different types of fat on
tumorigenesis have not been studied
extensively, and the results are as vet
inconclusi~e.Generally, both a high
saturated fat diet and a high
polyunsaturated fat diet sho\v tumor·
enhancing effects. Most studies tha t
examined the effects of omega-3 fatty
acid-rich fish oils on tUlnorigenesis
consistently concluded there was a
suppressio; of tumorigenesis. I-Io',vever.
most of these studies \vere flawed in
biological plausibility, and the results
are not easily extrapola ted to hun1ans.
The mechanism by which fat affects
tumorigenesis has not been definitively
es tablished. -

International correlational studies of
human populations reported that dietarv
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inl'd'ke, Lndcpenden~of en!:l'~~Y

;in'tdke" iis i,tS30cia ted \vith tUln(Jrig(~{H~Sis

of ~he breast. co,!un. ~i nd
Pf(lstule but not vvi th the incidence of
C!8f\',ical Of lung cancer. These results
sugg'8st that the effect of fat int8ke un
cancer :incidence may be SI te-spf:cific,

Four cohort studies ~\'cre revje\v{~d. 111
d :=:O-year foHo\ivup study in Finla nel.
(8nef',~~v-aa]u~;tea totd! fat intake 1.vas nut
lo<)"JV\'-"';"l,I.~'Ul ~vHh the risk of breast
iC.Clnoer.. In :a large, 5 year followup study
lin Canada. the enerQy-adjusted intake of
itG'talldl~vas\lveakiy~butsignificantIy
(dssociated \vith the risk of ore<3st
cancer,. An three fat types (saturated.
IQlonOUHsaturated. and polyunsaturated)
sho:vved a general pattern cf increasing
risk \vHh increasing fat intake. In a large
cohort study of 88,752 nurses. vVillett et
at [Ref.. 52} found a significant
association of dietary total fat, animal
ifaL saturated fat. and monounsaturated
fa:twHh the incidence of colon cancer.
If-Io1tvever, a Japanese cohort study
de,monstrated that fat intake did not
Ii ncrease the risk of colon or rectal
cancer [Ref. 85).

'The total fat intake 1,vas associated
with the risk of breast cancer in most.
but not an. case-control studies: Six
studies found a significant relationship,
one study found a borderline
associaH"on~and t"vo studies found no
relation.ship. As in the animal studies,
no specific effects of differen t types of
fatwvere found in these studies. In SOn1€

studies~ aU types of fatty acids were
associated with carcinogenesis: in sorne
other studies~ only saturated or
monounsaturated fatty acids \lvere
associated.

Because energy intake and lipid
in take are highly correIated. it is
!pO!SSllt:~le that the associa tion between

fa ts and cancer is confounded
by energy intake. It also has been
demonstrated in animal and human
studies that energy intake in excess of
an essential requirement is of prinlary
,',n->n ...... ·t-\!"r"""",,...'n in deternlining the incidence
of and spontaneous tumors.
hlo\ve'\;"er, FD.A. s evaluaUon of recent
research reports:. both in anirnal and
nUl11an studies. provides convincing
e'vidence that the effect of dietary lipids
oulturnorigenesis is independent of the
effect of energy.

fre~\' studies evaluated fats in the
con text of overall food consurrlption.
'The ,results of studies of the association
behveen the risk of cancer and
consumption of mea L milk. or dairy
products are inconsistent
ll\Iethoaologicallirnitations may have
obscured any association that exists.

'There have been no clinical trials or
intervention studies examining

the quanbtaHve relationship between

r',:dli('~;J)n 1il Ld in't<i~.l~ dnd (dh~l'pd

c:, I 11 (;c r risk in p() pu L1!i 0 P ~;. T h t ~ rc 1'u rt~i !

i s n~) 1 p 0-; S j ~ )h~ 1{) con (J ud t~ .h 0 ',v n1i 1C h
r'cdllct1::,;n in Ld inta;\.e is necessary. or
ho\v sn'JO in ide H l!1HlSt COm!1H~nC(~. to
rcdllr:(~ the risk of C~H1cer in the U,S.

tion, [nicrventir'ln studies of
C':1l1Ler are difficult to per1'onn t~ec.,lusc

th\ ~ r, Hi tY 0 f 0 utco nH:~ for spee i I'i c ty P{~S

of CdflCPf requires enonnOllS s<.trnple
sizes. In addition. the long latency, 20 tu
JO ye:ifs ror B10St types of cancer, TT1dKPS

such studies difHcBH Rnd costly. For this
redsun, obs:er\'ationa~eplderniolo;~.v

'Sludit~S are generally accepted as
sufficient as \\'as the case for the first
Surgeon (;ent~r(JI 3 Report on smoking.
Ne\~crthel€ssl thelAei~d-ltof evidence'
shovlt's that a diet that-is 10w in total fat
is consistent \vHh a lovv risk of son1e
types of cancer.

'Thei7-,rear foUovrlup study of the
National Center for I-Iealth Statistics'
First National Health and Nutrition
Exan1ination Survey (Ref. '.72) exan1ined
the relationships between dietary fat
and the risk of cancer of the breas t.
prostate~ and colon in 5,454 rnen and
'7,876 women. No evidence of increased
risk of cancer in the group with the
highest fat intake was found. The
difference in fat intake bet"veen the
groups \vith the highest and the lo'\'vest
fat intakes, 37 percent energy versus 32
percen t energy. was not as great as the
differences in fat intakes between
countries. 'These results suggest that a
reduction in fat intake to less than 30
percent of total calories [nay be needed
to observe any reduction in cancer risk
in the United States.

Thus. the conclusions of the
authoritative revie~rs that dietary fats
have an lfi1portant influence on cancer
incidence and mortalHy, particularly at
sites such as the breast. colon, and
prostate. are supported by the ff'c.;UltS of
recent animal and ecological stt>, ies.
Results of human prospective i"1 nJ case­
control studies are less suppn: tive, in
part because of limitations ~ll the
experimental design. ,Hc\,vever1 the
rnajority of case-control studies are
consistent \vUh the conclusion that fa t
intake is associated with the risk of
breast and colon cancer.

Pdthough cancer at rnany sites ,\-vas
affected by fat intake in animal studies,
epidemiologic studies failed to shav':
convincing evidence for the fat an.d
cancer relationship at various sites.
Furthermore, an international ecologic

found an associaHon between fa t
and cancer of the breast. colon.

and prostate but not of the cervix or
lung>These results suggest that the
effect of fat on cancer D1ay be site-

Fru tn nH~ :['\:: ~'ie\v of uther d tI thUl'i L I ~ i \'c
dULurnc11ls :Jnd recent resPdn:h i'(~P0l'ts.

the ~}Qenc}' concludes ,thtd ~Jipt(lry f,d
inldke rn.ay affect ~he risk of breast,
colon. Hnd prostale cancer" ~1()re studic~

,el re nereded to exarnine the l'cLJtionship
behvpen Cd ~ntc:k!~~'S ~1nd s .. !t1CTr at o1her
'S i tf~S,

No scit:ntific It:\',idl>nce is .:J\'dilahle
that denlonslrates that dny specific fill
type 1S if110re causaUve of cancer th(ln
'llnother. AH types of f(It tsa tura tcd.
n1 OD{) II n s,(1. tura 't ed, and pol yun sat t tr ~l ted J

n1dY ue ,associated. 'Therefore. to~ai f{lt
content. father than any specific type.
n1ay be responsible for the tumor
enhancing activity of fat in the CUITen

j

diet of :the U.S. population.

Ill. Tentative Decision to Authorize a
Health Claim Relating Ingestion of
Dietary Fat to Reduced Risk of Cancer

FDI'\ has fevle~~/ed the Federal
government and other revie\v
documents as~veH as recent research
and review articles relevant to dietary
fat and cancer risk. In addition. the
agency cons1dered all commen ts
received in response to the Federal
Register notice of ~1arch 28, 1991.
requesting scientific data and
information on fat and cancer. The
agency has tentatively concluded that
all the publicly available evidence
supports an association between dietar:
fat and cancer risk. FDA tentatively
finds, based on this evidence and the
authoritative reports. that there is
significant scientific agreement an10ng
qualified experts, 'The agency is
proposing to authorize a health clairn fo
fat and cancer on the label and labeling
of foods pI'ovided that such statements
comply with the requL'ements of
proposed § 101.73. Under this proposaL
the claim~liH convey the message that
diets low in fat may reduce the risk of
some types of cancer .. particularly
breast. colon. and prostate. FD.A. also
tentatively concludes that the rnessage
must be restricted to these three types (
cancer because of the HnlitaHons of
scientific data about other types of
cancer.

IV. Description of and Rationale for
Regulations

A. :/...,'UJU"..iV.llu''''1J Behv'een Dietary Fats
end Concer

Based on aU of the evidence~FDi\ ha'
tentatively determined that-there is
significant scientific agreement an10ng
experts qualined by training and
experience to evaluate such claims1 tha
all of publicly a vaHable evidence
supports the conclusio:l that diets high
in fat incr:eBse the risk of cancer. and,
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In01'e importantly, that diets l()\v in Ld is
associated vdth the reduced rj~k of
cancer. Fl11\ recites this fact in propos(~d

§ 101.7~)(b)(1) and states that the
research to date shows that it is total
fat, and not any particular type of fa {­
that is associated with cancer risk.

The specific health clainl topic, as
described in sl~ction (3J(bJ(1}(l\)(vil of
the 1990 an1endrnents was dietary lipids
and canccr~ FDA has tentatively found
that ihe intake of dietary lipids is
associated with cancers of the brcdsL
colon, and prostate. This tentative
finding is based on the conclusions of a
nunlber of comprehensive reports by the
Federal Co~/ernlnentand the NRC \vhich
identified Gancers at these particular
sites as having a relationship to dietary
fats. It is also supported by research
published since the authoritative reports
to determine if more recent research
would necessitate modification of
previous conclusions.

B. SignIficance of the Relationship

To reflect, in part, proposed
§ 101.14(d}(2J(v), FDA is including in
proposed § 101.73(b)(2) dietary
guidelines to recommend that total fat
intake be at or below 30 percent of
calories. Currently, adults in the United
States consume, on average, a total fat
intake of 37 percent of calories. The
proposed regulation states that
significant public health benefits can be
derived from decreased~consumptionof
foods high in fa t, including the reduced
risk of breast colon, and prostate
cancer.

c. Generalllequjre111enls

1. Conformity vVith Proposed § 101.14

Proposed § 101.14 sets forth the
general provisions applicable to health
claims. In proposed § 101.73(bJ(3)(i),
FDA is proposing tha t health claims
relating to an association behveen
dietary lipids and cancer must meet all
requirements for health claims proposed
in § 101.14, as set forth elsewhere in this
issue of the Federal Register.

2. Qualifying Nutrients: Total Fat

In proposed § 101.73(b)(3){ii), FDA is
proposing tha t a health claim relating
diets lo\v in fa ts· to reduce the risk of
cancer nlust n1eet requirements for ·'low
fa i" or "fat free."

The evidence for the associa tion
bet\,\reen intake of dietary lipids and risk
of cancer pertains to total dietary fa ts.
In the companion document on general
requir-ernents for health clainls for food
(published elsevvhere in this issue of the
Federal Register), FDA is proposing tha t
for a substance such as dietary fats for
\vhich a lol.-v level of intake is needed to

achicv(~ dietary goals, the suhst:_!F1c;C be
P!(~sl~nt in a food at a lovv enough level
to justify a cldjn~. FDi\ is proposing that
th;!t level be the level that is necessarv
to nHJ kea" Ia \v fa t" 0r "n0 fa l" cIa iD1" •

l\S proposed in the conlpanion
dOCUlnent on "Definitions of Nutri.en.f
Content Clailns for the Fat, Fatty f\chL
;;nd Cholesterol Content of Foods:~
these levels are, for a jjlo\v fat" cl3inl,
less than 3 g of fa t per reference anlount
customarily consumed, per labeling
serving size, and per 100 g. For a "no
raft clainl, FD1\ i3 proposing tha.t·the
food con tain less than 0.5 g of fa t per
reference arnount custoInarilv consu111cd
and per label serving Si7~~. ..

1\5 explained in the cornpaIiioll
docunlent on general requirements for
health claiIns, FDi\ is proposing tha t the
food contain "low" or lino" fat to ensure
that it contains a level of fat that is
appropriate for inclusion in a diet that is
lov\l in fat. FDA seeks comments on
whether a food that qualifies for a
"reduced fat" or comparative clainl
should also qualify to bear this health
claim.

IJ. Speciji·c Requjrenlents

In proposed § 101.73(bJ(4}(i), FDf\ is
proposing to require that any health
claim made rela ting to dietary lipids and
cancer specifically state that it is diets
tha t are low in fa ts tha t nlay reduce the

, risk of some types of cancer.
In proposed § 101.73(b)(4)(ii). to reflect

the strength of the scientific evidence
regarding the relationship of dietary
lipids to risk of cancer, FJJA is proposing
that any health claim make clear that
ingestion of diets low in fa ts "mayH
reduce the risk of cancer. This .
requirement is based on this
relationship and is supported by ­
evidence documented and summarized
in Federal government reports, in other
authoritative documents, and in the
science review incorporated previously
in this document. Ho"vever, given the
fact that the etiology of cancer is
multifactorial the claim cannot state that
a low fat diet will definitely reduce the
risk of this disease.

In respect to the multifactorial nature
of the disease in proposed
§ lOl.73(b)(4}(iii), the agency is
proposing to require that health clain1s
ackno\vledge the existence of other risk
factors for cancer in addition to the
dietarv risk factor of fat intake. The
agency believes tha t this additional
inforn1a Han provides a context tha t is
essential for an understanding of the
nutrient to disease relationship.

As· for terminology, in proposed
§ 101.73(b)(4)(iv), FDA is proposing that
health claims refer to the nutrient
disease relationship using the ternl

"total fat." TillS terminology is
consistent 'hiith colloquial usagf'. Thus_
the clairTI \vill be clear and not
n1isleading to the public. !talsa reflects
the available evidence. In proposed
§ 101.73(b)(4J(iv). FDi\ provides that i.1

coolbined fat and cancer and fat and
cardiovascular claim filay be used if a
food qualifies for both clainls. In
proposed. § 101.73(a), FD.-\ is
sun1marizing the scientific evidence th~1 f

establishes a relationship that exists
between saturated fat, cholesterol. and
total fat and cardiovascular disease.
FDA is proposing to authorize health
clairns on qualifying foods that rncet the
criteria for "lovv" saturated fat,
cholesterol, and total fat or no
cholesterol and total fat.

For the estimation of attributable risk.
in proposed § 101.73(b)(4)(v), FDA
proposes that no statement may be
made on the precise level of reduction of
risk of cancer that may be expected as a
result of consuming a diet low in total
fat. This requirelnent is proposed in
confarmity wi th proposed
§ 101.14(d)(2)(iii) which requires that the
claim not be misleading. The revIew of
Federal government documents and
other authoritative reports and n10re
recent scientific evidence revealed no
scientific agreement on a precise level of
risk reduction for 'the relationship of
dietary fat to cancers.

In § 101.73(bJ(4)(vi), FDA is proposing
tha t the claim m.ay not specify the
particular types of fats and fatty acids
that. may be related to the risk of cancer.
FDl\ tenta tively finds that the evidence
is not sufficient to characterize the
relationship more specifically than
beh-\reen cancer and total fa t.

E. OptionallnformaUon

For total dietary context, in proposed
§ lOl.73(b)(5)(i), FDA proposes to permit
claims to refer to the latest u.s. Dietarv
Guidelines for Anlericans (Ref. 6J~ The"
agency is proposing to permit such
referencesto help ensure that the claim.
is presented in a \vay that will help
consumers to understand it in the
context of a total daily diet. The agency
recognizes that a statement about the
importance of good nutrition that does
not Inake a connection' between any
substance and a particular disease, a.s is
the case with many of the Dietary
Guidelines, is not a health claim. If.
Rept. 101-538, 101st Cong., 2d sess. 20
(1990). However, as is stated in the
document on the general principles for
health claims, FDA believes that it is
appropriate for it to provide for the use
of governmental dietary informa Hon in
conjunction \vith a health claim to
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It'T1:s;ue that lhLlt infunnation is used in d

(Hi'S 1':) ten t 3 nd non rn is1ead ing rn: J nnp!'

:Ur"'\l",,'~~nln additional hp<dlh CLt:nl
,j 0[ ~ ;f'();' ,m ~d ion, in. prop oscd
~~ HH .'73(b)(5)(ii), th(~ agency is pruposing
itu :a11o\'\1 manufacturers to provide nl0re
dcL:L\!led inforrnation to conSU01crs. This
~n'furrnationm.ay provide a more
,(-1ccLlfdle and coo1plcte description of ~ ht~

if'c:\al1onships among both dietary fats
;cLlld r~sk of cancer and heart disease.:'\
:siLah:rnent on how to obtain this
d'.hJHrlonal informH tian may be prov~dcd

ij n or near the health claim. Such
('HJdHional information, ho'vve~.ler, is not ,:a
,'St:\bst~tute for that required in a health

Ilea lth G--jainls

FIJi\ is also providing in proposed
lOl,,'73(b)(6) two sample health clain1s.

~rhese rnodel claims have been prepared
the agency to reflect all the

requirements of proposed § 101.73. They
3re only samples, however. if these
sample health clnims are adopted by the
agency, manufacturers will be free to
use them. Thev vvHI also be free to
devise their o~n o1essage provided tha t
it complies with the regula Han.

V,. Environmental Impact

l'he agency has determined under 21
CFR 25.24(aH11) tha t this action is of a
type that does not ~ndividuallyor
c\~rnulatively have a significant effect on
the hun1an environrnent. Therefore,
neither an environnlental assessn1ent
nor an environmental imDact statement
ns required. "

VI. Effective [}[:te

FDi\. is proposing to make these
regula tions effective 6 months after the
publication of a final rule based on this
proposal.

~llt Comments

Interested {nay, on or before
February 25~ sub.mit to the Dockets
l\/Xanagen1ent Branch (address above)
1J1;rHten cornInents regarding this
proposal. T\vo copies of any conlments
are to be subrniHed. except that
individuals nlRY submit one copy.
Comn1ents are to be identified \vith the
docket nunlber found in brackets in the
heading of this document. Received
C01TI!nents may be seen in the office
above between 9 a.rn. and 4 p.m.,
rv10nday through Friday.

'VHI. Economic In:pact

The food labeling reform initiative,
taken as a whole, \vill have associated
costs in excess of the $100 rnillion
threshold that defines a major rule.
T'herefore, in accordance with Executive
()rder 12291 and the Regulatory

F~(~\d)iLty l\Ct (Pub. L. D(j·.<l54), 1"1)/\ has
d(~\\~:()pcd one conlprehensive

UL'Y iIl1pact analysis (RIl\.j tha t
1~";f~n1s tlH~ costs and benefits of all 01

t !v~ rcod LllJeling provisions taken
:()~~(~lher. The RIA is published
,t~lsevvhel'f~ in this issue of the Federal
P.egister. The agency rcque~;ts coninH~nLs

un the RI ..\.

iX. l'\ppendb£ to the Preamble-··
Consumer Summary on Dietary Lipids
,and Cancer and IJieial'Y Lipids and
Coronary 11eart fJisease

..\5 dc~_:cribcd ill the cOlopanion
docu~ncnt [publi~~heJ elsewhere in this
issue uf the Federal Register) on general
requirements for health claims, the
agency is reqlleshnr~ comment on the
need for consumer health claims
:sununaries. The focus of the consurner
sunllnary ~vould be LJI provide factual
information to ,aid lnr.: consumer in
unders tdndingjh~ Ji e t-disease
rela tionship. The foUowing appendix is
a proposed conSUIner summary on
dietary lipids and cancer. The role or
relationship of dietary fats to cancer risk
is discussed, aiung'with the relationship
of dietary fa ts to coronary heart disease.
FDA solicits COInrnen't on this document
as explained in the proposal on general
heal th claims published elsewhere in
this issue of the Federal Register.

ilppendix-Dietary Lipids and Cancel'
and Dietary Lipids and Coronary Heart
Disease

Under the provisions of the Nutrition
Labeling and Education l\ct of 1990,
manufacturers 111£1y put clear
inforn1ation on the food label about the
relationship bet;.,veen a nutrient, such as
fat or cholesterol, and a disease or
health-related condition. 'To prevent
consumers froal being 111isk:d, the Food
and Drug Adrninistration (FIJA) allows
only truthful label staternents about diet
and health relationships that are firmly
supported by the current scientific
evidence. 'rhere is that the
scientific evidence enough to
allow heal th cia ims a bouJ
associaHon bet'\;v'eeniota] fat in the diet
and the risk of sonl e t:vpes of cancer and
the association bet'Vveen sHturated fat
and cholesterol in the diet and the risk
of coronary heart disease.
~1any COnSUlTlerS have said that

health claims on food iabels could be
useful to them in making in1provements
in their diets. flo\vever, label space is
often limited. Therefore, this pamphlet
provides information about diet and
health claims that supplelnents what
you nlay see on food labels.

In addition to the association between
fa t and cancer and between sa tura ted
fat and cholesterol and heart disease!

FD/\. li:-; allowing health cia inlS about
cdlciurn and osteoporosis dnd scdi1.l11)
dod hyperten~-;ion.For rnfonndlinn al)(Hd
~hese other diet and heaith
:r{~LJ t ionships, write to: iTC) BE
L\JSERTEDI

11/hol Coronory flcl:.~n' l}isf.'(],';i:'?

Coronary heart JiseD.se is a brodJ
terrn that includes a nuo1bcr of diseases
for \vhich various medical narnes are
used, ~ncluding heart disease and
a trlerosclerosis. NarrcHving C'f blood
vessels [olcdicaHy called ­
atherosclerosis) occurs in thest~

diseases, \rvhich results lin decreased
now of blood to some part of the body.
The diseases include coronary heart
diseuse that affects the heart and its
supporting blood vessels, and other
diseases that affect the blood vessels in
other areas of the body Atherosclerosis
can result in angina pectoris. bC3rt
attack. sudden death, stroke or uther
serious problems.

Atherosclerosis occurs because of
raised fatty or fibrous deposits (plaque)
that develop in the walls of blood
vessels in the affected area. The process
of plaque development is gradual, and
often begins in childhood.

r,tlhat is Cancer?

Cancer is not one disease, but n10re
than 100 different diseases. In each of
these diseases, cells begin to grow out 0:

control at one site in the body, and thes(
abnorn1al cells spread to other parts of
the body. .

Why .Are Heart Djscase and Cancer
Afojor .Public Health Concerns?

Coronary heart disease and cancer
are public heal th concerns because they
are the two leading causes of death in
this country. Illness and death from
these cis'eases cost billions of dollars in
health care costs and in lost \vork.
Moreover. early de~ th~ from these two
diseases cheat many victims of valuable
years of life. .-

Despite the recent sharp decline in th~

death rate fro!TI this condition, coronary
heart disease still accounts for the
largest number of deaths in the United
Sta tes. Cancer is the second leading
cause of death in this country. The
leading causes of cancer death are lung
cancer, colorectal cancer, breast cancer j

and prostate cancer.

I-Vha! Causes Cancer and Coronarv'
flea!'t Disease? .

Both of these diseases are caused OV (
combination and interaction of multiple
environn1entaL behavioral. social, and
hereditary factnrs. It is clear that diet
one of the environmental factors. pla~'"
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an in1portant role in the developrnen~ of
these db,C3SCS.

Heredity and other factors. including
elevated blood scrUBl cholesterol.
cigarette srnoking, high blood pressure~

obesity, and an inactive life style, are
kno\vn to increase a person '8 risk of
developing coronary heart disease.
Elevated blood cholesteroL one of t.he
major risk factors for coronary heart
disease, is associated \vi th excess fa t~

especially saturated fat. and cholesterol
in the diet.

I\1anystudies have established a
strong association between a diet high
in saturated fat and cholesterol and
increased risk of coronary heart disease ..
I-Iigh saturated fat and cholesterol diets
are es tilna ted to be associated vvi th one­
third of the cases of coronary heart
disease reported in this country.

The \rvay diet affects blood cholesterol
varies cUEong individuals. I-Iowever,
blood choL.:sterol does increase in ilHJst
people vvhen they ea t foods high in
sa tura ted fa t and cholesterol and
excessive in calories. Of these,
saturated fat has the greatest effect;
dietary cholesterol has less.

Cancer has many causes and several
stages in its developnlent. The risk
factors for developing cancer include a
family history of a specific type of
cancer (such as breast, prostate or colon
cancer), cigarette smoking, alcohol
consuHlption, radiation, and dietary
factors.

Currently, the strongest scientific
evidence reia ting diet to cancer is that
the an10unt of total fat in the diet nlav
have a relationship with cancer. In "­
particular, many experts agree tha t a
high fat diet may influence the risk for
developing breast, colon, and prostate
cancers.

Not enough is known currently for
scientists to decide whether different
kinds of fats (animal or vegetable;
saturated' or unsaturated) may be
responsible for an increased risk of
developing cancer.

Because ()f scientific agreement that
reducing total fa tand saturated fat is
likely to lower the rates of theset\vo
major chronic diseases, it is
reconunended that Anlcricans 2 years of
age and older choose a diet low in total
fat and saturated fat. Animal products
are the source of all dietary cholesterol.
Eating less fat from animal sources will
help to lower the cholesterol' as well as
the saturated fat in your diet.

Do Most People Get Too Much Fat,
Saturated Fat and Cholesterol in lV17at
They Eat?

The average U.S. diet, it's estimated,
contains about 37 :percent of calories
from total fa t, 13 percent ofcalories

from saturated fat, and 360 milligran1s
lrng) of cholesterol per day. I Iealth
experts recomolend diets that contain 30
percent or less of calories fronl toLd fat
1() iH~:rcent or less of cnloriesfrorn
saturated fat, and 300 rng or less of
cholesterol a day. The U.S. Public
I leaIth Service has set a national health
goal tha t all persons who arc 2 years of
age and older consume these levels of
fat and cholesterol by the end of this
deC'-ide.

11cJtv Do You Learn HO~1/ .A/ueh }'ot and
Cholnsterol Foods Contah1?

You nlay or may not be able to ten
that there's fat in a food by looking at it.
Butter, margarines, shortenings, and oils
are the nlore obvious sources of fat. In
other foods, such as cheese. baked
goods, nuts, and salad dressings, the fat.
is not as easily detected. Cholesterol
content is not obvious at all in foods.

l\ good \vay to learn abolit fat and
cholesterol content is to read nutrition
labels. Most foods now have nutrition
information on their labels.

1'he amounts of total fat and saturated
fa t in a serving of food are listed in
granls (g) on the nutrition label.
Cholesterol is listed in mg.

"Daily values" for fat, saturated fat,
and cholesterol also appear on food
labels. These numbers have been
established by FDA for several nutrients
that are important in diet and health
relationships. The daily values are to
help you learn how the amount of a
nutrient in a serving of food relates to a
reasonable amount for the day.

~rhe daily value for total fat is 75 g,
and for saturated fatis 25 g. That means
total fat for a day of 75 g, of vvhich no
lTIOre than 25 g should be from satura ted
fa t. These numbers are based on a 2,350­
calorie diet that has 30 percent of
calories from fat and 10 percent from
saturated fat. A 2,350-calorie diet is
about the calories recolnmended for.an
adult vvoman.

If you consume a·different number of
calories a day, it's not hard to figure out
your own daily values for total fat and
saturated fat. First, multiply the nUlnber
of calories you consume by 30 percent
(for example, 2000 X .30 = 600). Then
divide that number by nine, which is the
number of calories each g of fat provides
(600 divided by 9=67 g of fat a day).
Repeat for saturated fat (2000 X .10=200;
200 divided by 9=22 g of saturated fat a
day).

The daily value for cholesterol is 300
nlg, which is an upper limit that is
generally recommended for healthy
people. A food that contains 150 mg of
cholesterol per serving, therefore, would
provide about half of the daily value for
cholesterol.

IVhal Do Label C]ainJ8 Abollt Fr;l ;.7/ui
Cholesterol Alean?

In addition to the an1QUnt of fat lind
cholesterol1isted on the nutrition labeL
you may see other claims about fat and
cholesterol content on son18 food
packages. There are two types of these
claims-nutrient content clainls and
health claims.

Nutr~ent content claims describe the
anlount of fat, saturated fat, or
cholesterol a food contains. These types
of claims can be used on a label onlv if a
food n1eets several definitions ~,

established by FDA.

Cholesterol Clainls

i\ "cholesterol free" food has lCf;S

than 2 mg of cholesterol and 2 g or less
of saturated fat in a serving. , -

A "low cholesterol" food has 20 Dlg or
less of cholesterol in a serving and in
100 g of food and 2 g or less of saturated
fat in a serving.

A "reduced cholesterol" food has it~;

cholesterol content reduced by 50
percent or more compared to the regular
food product and contains 2 g or less of
saturated fat in a serving.

Cholesterol claims may be made only
on foods that contain a limited amount
of fat (no more than 11.5 g per serving
and per 100 g) unless the claim also tens
the total amount of fat, for example,
"cholesterol free, contains 12 g of fat per
serving."

Fat Claims

A "fat free" food has less than-a lf2 g
of fat in a serving and no added fat or
oil.

A "lovi faf t food has 3 g or less of fat
in a serving.

A "reduced fat" food has a 50 percent
or more reduction in fat with at least a 3
g reduction in fat content.

A "low saturated fat" food has 1 g or
less of saturated fat in a serving and no
more than 15 percent of its calories from
saturated fat. -

A "reduced saturated tat'~ food has its
saturated fat content reduced by 50
percent or more compared to the regular
food product with' at least a 1 g
reduction in fat.

Also, the labels of son1e foods in
\vhich fa t or cholesterol has, been
significantly reduced, but not enough to
meet the definitions above, may have a
statement that tells how much less fat or
cholesterol the product contains than a
comparable product;, for example, "This
pound cake contains 40 percent less fa t
than our regular pound cake."

Foods such as fruits and vegetables
tha t meet the definitions for fa t or
cholesterol without special processing
Dlayhave claims on them. Ho\vever the
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htbel Olust say that fat or cholpsterol is
not usually present in the food, for
eXCtmple, Hbroccoli. a fut-free fqou,"
"frozen perch. a lo\v fa t food," or
"braspberries, a low saturated fat food."

IIealth claims are those made about
the relationship between the amount of
H nutrient you eat and the risk of a
disease, for example, bet\tveen total fat
Hnd cancer or bet\veen saturated fat and
cholesterol and heart disease.

}--lealth claims about the relationship
bet\veen fa t and cholesterol and heart
disease can only be made· on products
tha t are low in sa tura ted fa t and
cholesterol. and have 15 percent or less
of their calories from fa 1. To make a
health claim, the product also cannot
Gontain another nutrien t that increases
the risk of a diet-related disease other
than atherosclerosis, for exanlple, a high
amount of sodium which has a
rela tionship to high blood pressure.

Health claims about the relationship
between fat arid cancer can bernade
only on foods that are lo\tv in fa t and do
not, contain another nutrient that
increases the risk of a diet-related
disease other than cancer.

These are some of the kinds. of foods
on ,which you may see health claims
about nutrients related to cancer and
heart disease: fruits, fruit juices,
vegetables, breakfast cereals, dried peas
and beans, skim milk, pasta products,
and diet salad·dressings.

Other Risk Factors for ('ancer and'
lleart Disease

Coronary heart diseases and cancer
are complex diseases with multiple
causes, and they (usually) develop over
a long period of life. Hereditary as well
as environmental factors contribute to
the risk for developing these diseases. In
addition to practicing good nutrition,
several other controllable factors are
part ofa healthy lifestyle and may help
to decrease your chances of
cardiovascular disease and cancer.
These include maintaining a healthy
body weight and good physical fitness,
not smoking cigarettes, drinking only in
Inoderation if at all, and not abusing
drugs.

Facts To Keep in h1ind

Ifs the total combination of foods that
you eat regularly-both the kinds and
the amounts-that is important in terms
of good nutrition. Eating a particular
food or a specific food is not a magic
key that will assure you have a more
healthful diet.

Eating a healthy diet, initself,does
not guarantee good health. A healthy
diet, however. is an important part of a
healthy lifestyle.

In addition to \vhat you eat nlclny
factors {nay be related to your o\\'n
chance of dp.veloping a particular
disease, for exanlple, your heredity. your
en\'irOnnlent, and the health care that
:rOll get. Our kno\'vledge about fil0st di(~t­

health relationships is incOInpletc, and
\vill inlprove as scientific knowledge
increases. llowever, enough is known
today about some of these relalionshipB
to encourage specific dietary practices
that are believed to be beneficial.
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List of Subjects in 21 CFR Part 10:1

Food labeling, Reporting and
recordkeeping requirements.

Therefore, under the Federal Food.
Drug, and Cosmetic Act and under
authority delegated to the Commissioner
of Food and Drugs, it is proposed that 21
CFR Part 101 be amended as follows:

PART 101-FOOD LABELING

1. ~rhe authority citation for 21 CFR
part 101 is revised to read as follows:

Authoritv: Sees. 4, 5, 6, of the Fair
Packaging ~nd Labeling Act (15 U.S.C. 1453.
1454,1455): secs.201,301,402,403,409,501,
502, 505, 701 of the Federal Food, Drug. and
Cosmetic Act (21 U.S.C. 321, 331. 342, 343, ~l-:Ut

351, 352, 355, 371).

2. Section 101.73 is amended bv
adding paragraph (b) to read as iol1o\'vs~

§ 101,,73 Health claims: lipids and
cardiovascular disease and lipids and
cancer..

(b) Cancel'-(l) Relationship' belJ,veen
lipids (fa~) and cancer. (i) Cancer is not
one disease, but a constellation of more
than 100 different diseases, each
characterized by the uncontrolled
gro\vth and spread of abnormal cells.
Cancer has many causes and stages in

its developnlent. Doth environnlPntal
llnd genetic risk factors may IH~ in\'nh(~d

in affecting the risk of cancer
occurrence. Risk factors include (J fc.ltnilv
history of a specific type of cancer, .
cigarette snloking, alcohol conSlllnption.
ultraviolet or ionizing radiation. and
dietary factors.

(ti) l'he strongest positive associa Uon
between fat intake and cancer risk has
been found between total fat intakf? and
SOIne types of cancer. Based on the
totality of the evidence available at this
!inle. and despite some inconsistencies
found in results of human studies, there
is significant scientific agreement among
experts, qualified by training and
experience to evaluate such evidence.
that diets high in total fat are associated
"vith an increased cancer incidence.
Research to date, although not
conclusive. demonstrates that the total
an10unt of fats, rather than any specific
type of fat, is positively associated with
cancer risk. The mechanisnl by which
total fat affects cancer has not yet been
established.

(iii) A question that has been the
subject of considerable researcn is
\vhether the effect of fa t on cancer is
site-specific. Studies which compared
fat intake and cancer mortality in
different countries or population groups
found an association between total fat
intake and cancer of the breast, colon.
and prostate, but not at other sites.
Although both human and animal
s tud:ies are consistent in the associa Hon
of fat intake with specific sites, the
studies relying on animal data are more
conlpelling. FDA concludes tha t the
claim must be restricted to cancer of the
colon, breast, and prostate due to the
lack of adequate evidence for other
types of cancer.

(iv) ~rhe question of \vhether the
association of total fat intake to cancer
risk is independently associated with fHt
intakes, or whether the associa tion of
fa twith cancer risk is the result of the
higher energy (caloric) intake normally
associated with high fat intake, has been
raised. After reviewing the evidence.
FD.l\. has concluded that there is
adequate evidence fronl both aniInal
and human studies to find that total fa t
intake alone, independent of energy·
intake, is associated with cancer risk.

(2) SignlJi'cal1Ce of fat intakes a.nd ri;;k
of cancer. Currently the average U.S.
diet is estimated to contain 36 percent to
37 percent of calories from total fat.
Current dietary guidelines and nutrition
goals for the na tion recommend tha t
dietary fat intake be reduced to a level
of 30 percent or less of energy {calories}
froJn total fat. The scientific evidence
supports the conclusion that this
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io\vcretllev,:J is ;i~,sociated v/i th ~i

DotCJ1H;H redtF:i:iu:1 in the risk of br(~as!.

co~nn an.(~. pror;f:afe cancer, Although
there is eviden~~e thed reductions in tot~d

fat intake belo\-\I tht~ level of ~iO percent
of Gu!ories fron} total fat may (;onfer
ev(~n greater health benefits, the
recornrnendf-ni levels for lot.';! fat were
set at ~30 Dercen~ of calones because
thei] can he achieved \vHhout d:5.-·astiG

.. in usua I dietary patterns and
vvithout undue ri;;k uf nu tTient
deficiency.

{~3J General rL;(.j~}irel1;e;:ls. f\ food lubel
or labeling n1ay contain a health c;lairn
stating that diets lo~;\' in total fa! rnay
reduc(~ the risk of SOIne types oi cancer~
particularly colon. breast~ and prostate
CanCel\ in the general population
provided that the follo'\l\'in.j condH;on!3
are nlet by the product:

(iJ 'rhe food nleets all general
requirerrtents of § 101.14 for' health
clahns.

{H) The food nieets requirt~rnentsof
§ lOl.fj2 for a H]OV>i faf 9 or Hfat freeH

,food. '
(4) I-Iealth clainls illay be :used on the

label and labeling provided such
statenlents coniply \\~it.h thefoHovving
specific requirem€nts:

OJ The clainl states that diets lovJ' in
fat (i.e.• total fat)nlay rerluce the risk of
SOUle types of cancer; .

tii) Th(~ clairn is htnted u:3lng \vords
:;ucb d~~, "rnt;<V·~ or HJnighf' in accordance
""~'Hh the strength of (he evid~~ncc for th~~

1't:~la rjort.Jdp; -
(iii) The claiIn state:> that caneer hH,S

Ina ny ca uses, and tha i: high total fa t
diets are only one of several factors
associated \vHh the risk of cancer;

(iv) In specifying the nutrient the
(Jainl ~}haH u~e the term Htotal fa1'\
unless the feod also meets the
qualifications for a label state~n(·ntGn

the cardiovascular disease-fat
[e:laHonshjp in which case a cornhincd
statenJient may be used;

(v] The clainl shaH not quantitate the
degree to which the risk of eancer D1ay
be reduced by diets low in total fat
content; and

(vi) The clainl shall not specify types
of fats or fatty acids that may be related
to the risk of cancer.

(5) I-Iealth c!aims. describing the
relationshi.p between dietary lipids and
eancermay include. the following as
optional information:

(iJ The claim may indicate that lo~v fat
intake as part of a total dietary pattern
is consistent vlith the latest U.s. Di.etary
Guidelines for Americans published
jointly by the u.s. Department of
Agriculture and the Department of
}--lealth and Human Services. Concepts
or quotes from this publication nlay be

used on the label provided that ;~re

truthful and not misleading; and
pq The Glahn may' include a rf~fert?nce

that v-lould direct intef(~gted CODs.unl.er"!t

to 1110re complete consun1er inforn1aHof1i
on the relationship of low total fat d~eh))

and GHnCer risk.
(6) The follo\.ving sarnple health ciahns

U1.ay be used on the label or labeling of a
food to convey the relationship beh.veen
di.etary Upids {Le.~ total fat or fat} an.d
cancer;

S~:H'nple f-Ieai.th C!ahns

Developing cancer is aSSOet3 ted v;hh tU'-H1~!

factors, su(:h as a family history of the
diseasc 1 dg!il'ette smoking~ and \·vhat Y(Hl (:;)t

_Eating a heahhful, }(n'V fat diet may help
reduce the risk for sonle cancer-5 9 indud~n'5

breiist. colofi9 and prostate cancer.
Cancer is aasocia ted with many dietary

and other risk factors. A diet low in total fat
may reduce the risk of some types of CfHH)erS;

including breast colons and prostate cancer.

Dated: November 4w 1-991.

David ..t\.. Kessler,

(;ollunjssioner ofFo('/dandDrugs.

l.cuis\-V. Sullivan,

Secretary of flealtb andHUlll'an Services
r~{)te: The foHo"Ning tables win not appetu

in the annual Code of Federal ReguJaHcH19.
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of linoleic acid in
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1SX Ind Z7 .5~ lard

similar 8!'nOn9

di fferent fat groups;
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En.ergy intakes ..ere
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1.7

2.6
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1.1

,.,
loS

X incidence

2.4*
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15 4'- 9 48·

27'.'; ~, Z3~' 60

'0 6\ n 62

fat MUltiplicity

High fiber significantty decreased

body wei ghts 8M aOOl i shed the effects

40

15 1.6

27.5 1.5

High fat diet sigrid icant tyenhanced IMNNG- induced colen

; nc idence and rot t i pl i city (see below, tl.JnOr i genes isin rats;

data pooled) however, th~ response
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(MNNG)

N-N; tro-"-ni trosoguanidine
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per

100 k~t

9 1t?er'

~.s

0.7

Z.2
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3.8 100 kcal

15 energy ~ lard

0.7 9 fiber

2.2 per

3.8 100 Ki localories (kcal)

27.5 energy l lard

0.7 9 fiber

Duration of
Study

37 weeks

Reference I Objective I Test animals
(author,
~

Sinkeldam llnteraetlan of dietary I Male, '-week-old,

et at., 1990 fat (lard) aM fiber 00 wfstar rats, 30 per
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I
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carc i nogenes i G

et al., .1990 I' acid. level or thetot.al I albino Wi.star rllts, 4.0
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determinant of (chow group) per group

pancreatic
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. date)
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Objective

Whether the linoleic
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Table 1--continued
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Low fat: 4.5 weight X lard
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0.6 weight X linoleic ecid
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Pancreatic neoplasm:

Linoleic acid supplementation did not

significant ly affect pancreat; c
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, S&:in papt ll~~l

llrM;;'l<:~ffM:~ !I!<'l~ oot ,~t1~;:;ted ty -rat

t l~t dur;~ OMS:'. ~!"icd Wi: prCft:.t,'c,,:"l

i lltas t.c'l !.!'ntt; C'.!-,it'- Y efV\enee<1 t·y "n gt<
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corn ot i. r:~re1 to ta'J! com ;:j 'c

a,lring T~A tteat~t ~rit"';l

1 ffMt .r:anil"l<OllMl yield Ot ~r-t;H~tt'v~

!.n'lIlilll .... mt offtt.'<d bI' ht le".l

Hl'2~ fd (-:.r h19h I
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Table 1- -cont inued

Reference Objective Test animals Duration of Diet Additional Treatment Resul ts I Assessment I
(author, Study

1date)

Fri tsche and Whether n-3 fatty acid Female, weanl ing, 3 weeks pr i or Corn oil 10 wei ght X BALB/cfc 3H mouse manmary Transplanted manmary tllllOr eel ts at Tne effects of n-3 I
Johnston, would affect BALB/C mi ce, 10 to 15 to and 45 days Fish oil (menhaden oi l and corn tuner cell lines 410 and inguinal area fatty acid ricn fish I

I
1990 transplanted manmary per group to 13 weeks 0; l) at 10 weight X 410.4 (dedved from Di tferent fat types di d net oil and linseed oil on

(Ref. 25) tuner growth and after the Linseed oi l 10 weight X spontaneously arising significantly affect incidence of transplanted InalTmary

metastasis transplant Corn oi l 2X n-3 Fatty acid manmary adenocarei noma) tuner; linseed 0 i l, but not fish 0 i l • tlmOr growth were not

53X n-6 Fatty acid t ranspl anted subcutaneous l y significantly reduced the yield of cons i stent; however,

Fish oil 24X n-3 Fatty acid into the inguinal area of tllnOr (wei ght> cOfllXired to corn 0; l fish oi l and l ins~

14X n-6 Fatty acid each mouse Linseed and fish oil significantly oi l mi ght not have

Linseed oil 56X n-3 Fatty Acid reduced prostaglandin-E syr.thes; s; provi ded adequate

18% n-6 Fatty Acid fish oil ieduced 410.4 tuner 11 '''''lei< acid fo'

prC'staglandin-E synthesis IOOre than opt imal tllOOr grO'ollth

linseed oil, yet tU'l"lOr growth wa~
I

significantly inhibited only by

I
linseed oil
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Reference I Objective I Test animals
(author,

~

Adams IThe effect of fish oj I IFemale, .eanl ing.

et al., 1m on metastasis of fischer 344 rats, 15

(Ref. 12) transplanted manmary per gr "
j

and lung tl.lOOr

Duration of
Study

8 weeks before

and 3 to 5

weeks after

tt.(llOr

Table 1··continu€-d

Diet

low fat: 5X corn oi l

High fat: 23.5X corn oi l

8X corn oi l and 15.5X fish oi l

3X corn oil and 20.5X fish oil

Additional Treatment

13,762 NF manmary

~arci nofTIC\ subl i me

( spont aneous mode l) was

injected into thigh:

Resul ts

Transpl anted It'oarrmary and l lJng tLrliOr

13,762 HF mamnary tl.lOOr

Levels or types of fat did fK)'(

significantly affect irteidenee cr

AssessmentI
I

The ef fects of corn

oi l level or fish oi t

level on metastas\~ d

transplantM mar.T!'lary

m
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growth of metastatic fish oil

oil, significantly i~hibited tl"le

1S.5X fish oil, but not 20.5X fish

to high fat, high corn oil group , liriOleic acid fer

L~ fat signlticantly inhibited the I Diets might hav~

growth of the rnet2static tod coopared I provided &dE~t~

growth I or li.X)9 tLJ'!'()r ~re net

13,762 MAT:B lung tlJ'llOr I consistent

model) was injected into

tai l vein and grown in llK1g

cell subl ime (experimental

13,762 MAT:B ascites tlJOOrFish Oil=Max EP,ltransplant

I
growth of tLr.rjf'; i
however, the f; sh oi l 'I

level 1.tS~ were

c~red to high corn oil ""realistically high !

20.5% fish oil ',SignificantlY inhibit II
the growth of the metasta'( ic fad

c~red to higl1 corn oi l, in OOe'

experiment, Wt net in another l
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Table 1.... eontfnued

Reference
<author,

date}

Objective' Test animals Duration of
Study

Diet Add it f ona l Treatment Pesul ts: Assessn>ent

The eHect of n·3 fatty I 6 to 8~wee!l:-old" Control: loiol fat ~ 4.6 wt"i ght X

Hfgh SFA '.0

High n-3 fatty acid 2.5

High saturated fatty acid (SfA):

High fau 19.2 weight X coconut

of l and 0.8 weight X l fpids

High n-3 fatty acid:

19.2 weight X Max EPA and 0.8

weight X lipIds

l of n~6 fatty add

Control 12.r

~
Q.
~
~

!.
='=('0

O'C
C;;-
~...,
--<:
~
C.11
9.1

Z
?
N
N
C;--

for grO"lth of tlfOOr

not have pravi ckd

colon cancer eel ts in

transplanted hLnlan

in the diet

test di ets used mi ght

adequate linoleic acid

mice; however I the

and the level of fish

suppressed the

Ot:velopment of

signit i cant l y

l.I"lrea II Ii t; ca t l Y h i g~

of l was

High level of fi~h oil

reduction) volt..me and weight of tl.lTlOr

high SFA groups

cOfll'ared to the control and high SF'"

groups; there was no df fference ; n

tunorigenesis between the control Bnd

Transplanted colon tllTlOr:

Fish of l sf snit i cant l y reduced CSOXl ines, COLO·3~O or HT·29

sLbcutaneous l y f nto dorsUTI

of the chest wall

were injeeted

Hunan co l on ~ncer ceII

(chow diet)lipidS

4& weeks

to 13 per group

3AlB/c roje mice. 12

inocutated into nude

mite

(Ref. 26) I cancer cell li nes.

et al., 1990 I acid on hlAMn colon

Saki!l9Uchi

Isocaloric diets were

, used and there was no

differences in bodY

wei ght changes omQng

groups
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fable 1--contlr'll.H!d
=C
~=N

Reference
(author,

date)

Objective Test animal s Duration ot
Study

Diet Additional Treatment Resul ts AssessrTlEfIt

methanol

et at., 1990 Iwith varioys ',evels of ICFI mice, 10 ~r 'group land 48 weeks

(Ref. 15) corn oil on colontunor after azo~y'

Deschner Cooi:>ination of Max EPA female, S-week-old, 2 weeks before 16% corn oIL and 4.4% Max EPA

10.2% com oi l and 10.2X Max EPA

4.4% corn oi l and 16% Mall: EPA

20.4% corn oi l

Azoxy-methano l Colon:

4.4% fish oil diet group showed

significantly higher ;l"1Cidence

c~red to 10.2% fish oil, 16X fish

Siphasic response has

~tl observed; 4.4';

fis" oi l elevated,

10.2% fish oi t

~a.
~.,
Qj

oil groups I tLlllOrigenesis

red'JCed tunorigenesis cClr.l'ared to 4.4% t consistently affect

10.2% fish oil diet significantly I Corn oi l level did r.ot

oil and 4.4% corn 0; l diet; there was 1 s'-"Presse-d, ar-od '6~

no difference in incidence among 10.2% fish oil again

fish oil, 16% fist{ oit, and 4.4% corn elevated the

?

~
:-

~

~
~
~;;.
S"
-s--

the tLlOOr i gern!s i s

Antioxidants were use<d

fish oil diet (incidence: 30X versus

87.5X, , tllTlOr per tlJOOr t::-earing

mouse: 1.3 't'ersus 2.9)

remaining diets were provided 'in

4.4% corn oi l

4.4% com oi l was fed ad lib; the

controlled amounts as 40 9 per cage

per 2 days or 50 9 per, cage per· 3

days to maintain body wei ghts nnd

reduce wastage

treatment

16~ fish oil diet did not affect

inciden-ce oot significantly elevated

tl.lT1Or yield c~red to 10.2X fish oft

diet

Coo~red to high corn oil diet, tow

corn oil diet significantly reduced

the incidence (40X versus 63.3);;):

Effect of fat level on tll110r yield was

not significant
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Table l~"Contlnue-a

Reference
(author.

date>

Object Ive Test animals I Duration of
Study

Diet Add it Icnd l Trea tment ~esu'- ts -sses~ment

Male, 5-week-old, F344 I 2 weeks before

of eorn oi l level

(total fat) was

<

~

~

~

r-.:
~

z

~
':.r­
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:z

"<
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:3

..,

..,.,
C'C
C.
~..,
~

~
~
~
~.

;-.,
--...

level, tested, ~~!;,

rats were

suppressed try h 1gh

fish oil diet;

s i gr.i f icant l.."

colon tll1'lOrigenesis in

l61reallst;cl;!ltv high

Caleri c intak~ were

s i gnl f i cant l y enhanced

by high fat (high corn

oi t) diet and

slRlilar~ grOt~.'S

however, the f I sl'l 01 i

Azoxymethane' induced

!M there was no

increased azoxymethan-e- induced

High fish oil fed either during the

t lA'TlOr I genes I s (i nel dence ard

initiation or the postinitiution

the initiation period, significantly

1ndependef"lt of energy

tffeet

adenocarcinoma) c~red to tOll! corn

periM, significantly reduced

High corn oil d;et, red during the

tl6nOrfgeNsfs betwe-en low corn 01 l end I ~ight gains:

oi l diet

high fish 0; l diet groups I therefore, the eft~t

postinitiatlon period but not durir.;r

«lzoxymethane-jnr..X.."ej if1':idence arr:1

rTlJltiplicity of colon. adenoma and

IT'Ultiplicity of colon adenoma and

Colon:

adenocarc Inoma c~red to h 1gh com

ofl; there ~as no difference In I difference in body

Azoxymethane

and 5% corn oi l

High fish oil: 18.5% menhaden oil

High corn 0 i l : 23 •5~ corn 0 I l

low corn oi l: 5% corn oi l

treatment

after the

and 42 week.srats, 39 per group

post I ni t i at i on peri od

on colon carcinogenesis

or/and during the

fish oi l and n-6 rich

The efiect of n-3 rich

corn oi l fed ei ther

during the initiation

(Ref. 16>

et al., 1991
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The effect of n,·3 fatty I Male, 14-day-old,

(Ref. 27) I rat i a on the

et al., 1989 I acid:n-6 fatty acid

Corn oi l varied from 0 to 20 weight ~ I Azaserine

~
~

C1Q
~.

go
-s

---

."
~
c..
~
"'"'f
C;

C7)='3
to
~

Asst!ssmem

the tt.mOrig~sis, S

rneriladEn oi l) in the

(more than 15 weight X

Prenoeoplastic lesiOf\,

diet did not affect

Resljl :s

Oi t p!!r err? pancreas

20X corn oi l 632 6.01

the n~r a'"ld vollJ1Je

Type ~AACN X \'ol of

resulted in significantly decreased- I Because less than 5

Increased ratio of n-3:n-6 in the diet I oot tL.mOr, was tes:~

Pancreat ; c tLlnOr:

Ittypical acinar cell nodules (AACIiI) in I weight X corn oi l

1

Additional Tre<itl1"PentDiet

Table 1-'ccntinued

n3:n6 = 0.01 tel 7.0

tot a l fat ::; 20 wei ght X

wei ght X

menhaden cit v"lried frC(ll 20 to 0

Durati on of
Study

4 ITlOnths

Test anima l s

group

~istar rats, 15 per

Object i ve

partereat ic

preneoplastic lesions

develc~nt of

Reference
(author,

date}

O'Ccmnor

2O'X menhaden

oi t 318* 2.37*

wei ght ~ of n-6 fatty

acid ri en corn oi l may 2
'Significantly different frOO1the corn

oi l group

There was significant, but lJ'lStable.

regression between increased n3:n6

tat i 0 arx:! decrease-d AAeN di ameter

,",ore than 15 weight X l1"Iei"ihaden oit

(le$~ 'Cha., 5 weight ~ corn oil) in the

diet did Mt further' suppress the AAC~

cleve l opment

High menhaden oi lsi gni f i cant l y

be requi red for

optimal tllTlOri~is

The resul ts suggest

that high n-3 fatty

acid in the diet may

s~ess the

developn!nt of

lZaseri~-induc~

pr~oplastic lesion

of the pancreas in

en
~

z
r..:
~

~
~

,.....

i~

b..
~

decreased serlJTl prostagl andi n'

thrOO'boxane8 2 , prostaglaooin-E:z ar.d 6-

lCeto-prostagl andi n- F,.

rats

I soes l o'r i c di ets were

used, and there were

no di f f erences in body

wei ght changes among

groups
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Table 1~-continued

~

~

:----

.",
:-

i·';

L:

<

~g.
;]

.::

~
~

~.

~
~

1

the host animal

linoleic. acid fO~

Total fst level

provided ~qu3t(

s~ressed the

fish oil ;n th~ d~'2t

,.s~essrr;e,,~

~; gni f ieant l'y'

growth of tlJrOi an.j

deve l op1offi t 0 f

ultraviolet ra--:;atiG~­

irduced sl,,,

tllMiigenesis in ~lC0;

however, the tp.s t

diets. except 4~ C'::>,n

0; t, mi ght Mt hav('

'~ry lQl:~

12X men."laden oi I sIgni f i cant I y

c')rn oi l, but not O.7'5t corn 01 l

prolonged latency ·peri od coopare-d to

4X menhaden oit :s;gnificantt~

i2% ~nhaden oi lsi gni f i cant l y

O.7'SX corn 01 I.

corn oi I

s-uppressed PI"lJI. t 1pl lei tv cClfIl)ared to a

suppressed ITlJl t i pl ic i ty cOOfJared to 4X

Latency (rred. l<ul t i pll city

4X menhader\ oil signH'icantl)-'

tl6T'Oi ti:re, (' tlSTlOi per

prolonged later.cy ~r;od c~red to

4X Menhaden oj l, 4X corn oi l, or O.75X

corn 01 t. but not 4\ ~adcn oj I.

~€5lJl ts

4X COin 01 l, but· not O.7'5X corn oi t

Sk. i n~

Additional TreatmeN

Ultraviolet radiation

Diet

4 Jieight X

12 weight X

O. lSlo!ei ght X

total fat

~1enhaden oi l 4 weight %

Corn oi t

:: o. 75 ~ 12 welsht X

rad; at i on

and 20 week;;

2 weeks before

ul travi olet

after

4 to ;'1/2 month~old.

40 SlCH-Hr-1 mice, 40

per g;oup

T2:S~ animalsG':::j ect i 'Ie

phctOG~rc i :lcgenes isin

ned rless mowse

01 l on

The effect of menhaden

~. 2/})

I 0 ,.'. ' I
F,e; ercnce i

f

(aLJthor,

_.~-

Orengo

I
,et at., 1989

(Re'

I

I

I
I
I
I

week:) 8nirnat at 20 Iso calor; c di cts vsc.j

~ek:) :r..

Corn oi l 4% j9.C~ , • 43C.'
"<

O.Tj% 2LQ~ O,~ T~

Menhaden

Oil t.~ 23.t~ o.41 ~

12't, 26.1'- O.23!

z
~

'::'

Different letter as a s~rscriptlon

sho!o!~ a statbticclUy ~i9nifiumt
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foaL

(iflC:/.elc ac j,j
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P"o'¥ i ded ade- ~U<:. ". :;

S~ j!'"l ! U-i)'jr- ;Je'r)_-:-~ ~

'nX'\(lf'

fi11C~; hC~2\'e(;

Ql~'fSi .clZ:.cPpc

[, ~~e.~ - .: r-IG

f<eS!.d.t5

I Yif~;hoow i'l'!x1t:ht)ro(;;.~

Uftji;~ed uii .. significE,f,'( ty

P3pitloma 0,- l:ar·cirx>r.ld. a:-,·j 1fi ~r.~

In EL4 ffilci:!, i h:seed 01; i

No di fferences j fi the j r.c i :12.,,;(:

the 9f'owthe of hSI1OFCOlT()~r€"..j ~o

the soyOe'ln '01 t ~ro;.Jp

frlll t i pl i c j ty amonq gro<..-;..'r';

In thymoma ml ceo f,!'i~ 01 t f

soyliraan

growth of t,knor (w.,,~ ght)

c~l ts

of n4-t~cma

Adeli tiONll Tre.atment

'Z-O-tetradecanoYl phorboi ~

i3-acetate q )"

into right ftanlt:. fflUscl(!

anthracene COMBA)

7. '2~dlmethyl benz(n)

<lf1sulin-dependent celt~)

Promoter'~

cells) or thymoma Cl;!ll~

celts (i'iSlJlin pi~odllcinq

7.5

4.5

8.5

L5

1.5

4 weiQht X

dt weight X

1.S

4 weight X

Hi

HI ~lght %

8.5

Total tat

tUlOOrs

The e'ffect of 0-6 f1'>t'ty IMale, 26 to 30-weeks- 1 12 to ~6 d<llYs

acid:n-3 fatty ~cid 0, ld, C57BL/65 mice. 30 I Il inse,:;d cd l

ratio on transplanted per group i fh.h o! l(Ref. 30)

Yam

et al •• 1990

Table 1~~(,Qnt inue-d

Reference I ~-je-c"~t1-.,,=e=-~I!'. rest animals '1 i)uf'ation of I Oiet
(auti,or-. I I 'I Study

d:.n:el . J ==-=--=t--~~~~~~_ ,

> locni.~or " The effect of f~:~ oil I remole, w.anling 14 w.e~. I (wt%j ~: 1S<in~;._-~=~._~-~=.·~~=~·r='~=~=··T~~=.-'~~~~~~-
on skin t_rl .......,. IS~.C'R m'c., 3Q per I .nitiotiOtl IMenhaden oH Corn oil Coconut Oil

I~r_ Iperiod and 42 I
I I ;weeks promot 1Or!

t Iperiod

I

I II I

I I

I I

@t al. 6 1990

I (Ref. 29)
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Reference
(aut!'1or,

dat-e)

Ung

et at., 1991

(Ref. 31)

Object i \Ie

The effects of t'i sh oi l

arn::! medil.81l"chain

triglycerid~ in

parenteral nutrition

regimen on transplanted

tunor

Test animals

Hale, Sprague-Dawley

rats (age not

reported), 90 to

100 9, 10 per group

Duration of
Study

11 days

1ab l e 1~ ~ cont i nued

Diet

Control:

Intral ipid c.ontaining 2.4 weight X

lipids

Test:

2.6 ..-e;ght " fish oU with medh.m­

ch~i.~_~~i9~ycer_i~of40Xfish oH:

60X medil.m-chain tri glyceri~

Add; tionat Treat~nt

Transplant of Yosh ida

Sarcana cells by

subcutaneous inje<:tiCl'

Intravenous t\J!'ll:ir necro~is

factor (TNf)

Resu l ":s

Transplanted !!arcoma c~t 1:-.,

The repL8c~t of ~Of',g·ch~;r, fanv

le;a with fish oit 07 fl'tl:-d1l..~·chain

triglyceride3 in the PN 5clut;(){1

significantly inhibitf'd tt..m:lr gr'f.:'~th

as volYT'le. o..Jt rot as III

I ~ '; 'S e~: :'!'c':r. ~
I
I

Fish 01 l ~ i t h me''': i 'p­

chain triglyrerid:o F~

"C?i~ did n'j~

prav; de 2dwvat"

l ; not ~i c ~c; d ft)r

groi::th ~f th~ host

an;rr-~t ~,.j(j tl§iOr
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which would affect the incidence figures for

increases with social and economic development

and may si~ly be a marker for affluence,

N-3 polyunsaturated fat i ntak~ im:l11g the

cancers, such as il'll'roved cancer detectioo

Dietary fat consl.f1)t; on di sappeararrce

fat or n-3 pol yunsatur'ated fat

total fat (r=O.72),

Saturated fat (r=O.57), n-6 polyunsaturated

fat (n=0.5), but not ui th monounsaturated

The incidence of femate colon cancer was

significantly associated with intakes of

prostate

colon, and

cervix, lung,

Tablp 7--continued

for 1975 to 19n and assessed by a

n.iltiple regression analysis

obtained form food balance sheets

capabilities

fatty acids have

di fferent tl6llOr-promot i ng

for 35 to 64 year otds(Ref. 38)

I
I I

Reference Study Design and Obje(:tive Method of Dietary measure Type of cancer R~~:;tJtts4ssessment I.
(author, date) Populat i on I

Hursting . Ecologic: Registry To test the hypothesis Per capita dietary intakes were Breast, The incidence of breast cancer was Dietary assessmont: I t
data in 20 countries that different kinds ofet al., 1990

intake

Total calor\e intake "as n,:,t associated

totat fat intake
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populations was relatively small and

with any type of fat intake Ot total fat I shO\lffl

total fat (r=O.69), sclturated fat (r=O. I because pofXJlations, rather than indjV:d:,j;1t~

significantly associated with intakes of

total fat (r=0.62) and saturated fat I inv8iiable

(r=0.47>, but not with polyunsaturated fat, I Confounding:

The incidence of prostate cancer was I well as for total calories

fat, or n-3 polyunsaturated tat I e;"'.d inta!l:es ot all other c~r:ent TG".:S so,

monounsaturated fat, n-6 polyunsaturated I ~.ll regression analyses were &djusted for age

with cancer at any sHe whel1 controlled for

The incidence of both cervical and lung I cancers and male prostate cancer; resul~:::

significantly associated with intakes of I As is the cas~ with sll ecolog1c Stud1e-s,

not wi th n-3 polyunsaturated fat; n-6 I' COI'i'prehens ive controLL ing of coofoondi~

polyunsaturated fat intake showed a factors is not possible

borderline associatforl (1"=0.46. p=O.074) Correlation", were reported Of'lly for fe'l\ale

cancer was not significantly associated I reported to ~ similar for males were r,o~

55), and polyunsaturated fat r::0.46), but I are measured, associations may be SOOrlo-.~

c
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Table 2--cootinued

Adjustment was IMde for total energy intake

indeA 1 stature, smale: ing, pari ty, me1'iOj..~usal
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l.asseSSliil?nt

Adjustments WE're made 'for age, body-mass

status, and rural versus urban g~raphf

Confounders:

fotl~ interval were not evaluated

~ i etai)' confourders:

However, chan~es in diet over the 20 yt'3:'

up to diagnosis, so recal l bias is el i1'1iMted

Method of tli etary asseSSIl"f.!''lt: \

Dietary history was collected 20 years prior- \

related to fat intake

Resul t:;

(1.0-5.0)"

(0.6-2.8)·

energy inta~e, but not significantly

Breast cancer is inversely associated with

.. =borderline significant

* = Nonsignificant

Cholesterol intalce 2.2

Overall RR 1.7

(0.6-4.8)*

SFA intak.e 1..4

(0.5-3.'7)-

MJFA intake 2.7

(1.0-7.4)**

PUFA intake 1.'2

occurrence of breas t cancer is:

association between relative fat intake and

The overall relative risk (RR) for the

Type of C9i1Cer

Breast Csrteer

Method of Diet a ry measure

intake through dietary history

chol~terol intakes, ard energy

saturated fatty acid (SFA),

tnOnOU'lSaturated fatty acid (flIUFA),

pol'(U"lsaturated fatty acid (PUFA),

Examined role of total fat,

Study Design and I Objective
Population

From 30 di fferent

regiOl'\S of Finland: 54

cases were identified

years

women aged 20 to 69 I cancer

Prospective; 20 year ITo examine the

follOW\.4=l: 3,988 initial relatiooship between

cancer-free Finnish dietary fat and breast(Ref. 39)

et al., 1m

Kneekt

Reference
(author, date)
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Tahle 2--contlnued

'0
i

Reference
(author, date) Study Design and

Population
Objective Method of 0 Ietary measure Type of cancer Resul ts Assessment

Hewe

et at., 1991

(Ref. 40)

Prospective study; 5 I To examine the I The $elf·aaninfstered diet·history I 'reast cancer

year foLLowup period Irelationship between Iquestionnaire on 86 food items; and

(1982-1987); 56,837 energy sources and breast an interv;ew-a~inistereddietary

women, 40 to 59 years I cancer risk I history; subjects had coq:>Leted the

enrolled in the I I dietary questiomaire before

Canadian NationaL I I diagnosis

Breast Screening study;

519 breast cancer cases

were identified during

the followup

Except for the Lowest quart I le, there was a I Dietary measure:

significant association between increasing I C~rlson of the results from the interview-

fat intake and the incidence of breast I acininistrated dietary history and the self-

cancer , e<i'ni ni stered di etary h Istory showed good

(RR for the highest quartile::1.] : 95X I validity and reliability

HtGHEST =1.00·1.82) ~lbjects had corrpleted the dietary

ALL three fat types (SFA, HUFA, and PUFA) quest I0fYla1 re before di agnos Is, el Iml nat Ing

showed a generaL pattern of increasing risk recaLL bias

of breast cancer with inereasing intake ConfOlrlders in diet:

The exceptions were the first quartiles for IThe association between fat intake and risk

SFA and HUFA was assessed after adjust Ing for other soorces
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(The mean X of calorie.s from fat was 31X

and 47"X for the Lowest and highest

quart n es ,respect i vet y)

MenopausaL status did IflOt aHect the

resuL ts

of calories

Toul calorie Int8k.e was not associated with

increased rls'-.

Adjusted for education, age at menarche, &ge

at first pregnancy, nullparity, surgical

menopause, age at menopause, history of benign

breast disease, and breast cancer In first

degree rel at Iyes
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Table ?. -cont i I'llJed

en=CO=N
Reference

(author, date)
Study Design and

Popul at i on
Object i Ye /IIethod of Dietary measure Type of cancer Resul ts Assessment

Hi lls

et at., 1988

(Ref. 41)

Nested case-control; I To test the hypothes i s I A 21- i tern food frequency

142 fatal breast cancer that breast cancer I questionnaire

and 852 age-matched mortal i ty is rel ated to

controls among CA the usual frequency of

Seventh-day Advent i st use of sped fie foods of

women from 1960 to Ianimal origin, including

1980; 30 to 85 years; meat, cheese, mi l k and

wh i tes I eggs

Breast No significant relationship between the I Although there was significant variation in

conSl.J1l)tion of animal products (meat, milk, I the frequency of meat cons~tion betWee1i

cheese, eggs) aM breast cancer risk I cases ard controls, both gr~ were l~ ~at

Among women with relativel'" early age at I coosl.Iners by .A.merican standards: 47"'X of th~

menopause (~48 years), a suggestive but I total population n-eVH or only cx:casiONt~y

nonsignificant, positive association Iconsl.me'd meat

between meat conslITl'tion arod the risk of Dietary measure:

breast cancer was noted I The 21-item food frequency questiON"laire was

not sufficiently detailed to allo~ analysis of

spe-cific nutrients; therefore, the consl.J'll:)tion

of fat specifically was not tested for its

relationship with the risk of breast cancer
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Table 2-~continued II
Reference

(author date)
Study Des i gn and

Population
Objective Method of Dietary measure Type of cancer Resul ts Assessment

diagnosis with breast I energy; and decreases I diagnosis of breast cancer

female Austral ian case- I that the risk of breast I food frequency questionnaire;

Case-control: 451 I To test the hypothesis I A 179 food. i tern, sel f-acinini stered

control pairs; I cancer increases with I cases were instructed to disregard

~

~
~oe;-
S..

.............

~
~c.
~..,
a

z
C

N
t-..;
~

z

<
C

~
~

c...
::::J
~
~

c..
~

---

breast cancer may have helped el iminate some

instructing the cases to disregard dietary

of the reca t l bi as

variation in disease rfsk

changes subsequent to thei r di 8gnoS i s of

versus highest quintite of fat intake

The di fference in fat intakes between the

Dietary fat intake in this populati~ may Mt

be sufficiently heterogeneous to detect

Energy i, ,ake ",as not adjusted in the ri 5'
cases ard the controls was not r~rted

Dietary measure~

Dietary confou-ders;

analysis for lipid intake

!he range of total fat intake among the total

population was 35X versus 46X in the lowest

intake of fat, energy, protein, or

carbohydrate and breast cancer ri sk.

No significant association between dietaryBreast

I

Imenopausal status

cancer; randoml y

history of breast

20 to 74 years old; I increasing intake of Iany dietary changes that had

Cases were with first total fat, protein, and occurred subsequent to their

The rema i nders wert\'

cancer 1982 to 1984 I with increasing intake of

either premenopausa l or

di scordant on

electoral roU; age

Controls were without a I vitamin A

selected from the

113 premenopausa l pa i rs

and 262 pos trnenopausa l

pairs

matched· wi th· the case

et al., 1988

(Ref. 42)
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Table 2·-continuM i=~
Reference

(author, date)
Study Des i gn and

Populat ion
Objective Method of 0 i etary measure Type of cancer Resul t.s Assessment

Gerber

et at. # 1989

(Ref. "3)

Case-control: Hospital- I To address the question

based population of Iof the specific role of

French \Comen 25 to 65 fatty acids in relation

years; Cases: I to breast cancer

120 with a first

d i agnes i s of breas t

cancer

Controls:

109 wi til acini ss i on for

neurologic syndromes of

other than

cardiovascular or

tuooral origin, or for

lll'lt>algi as or di sc

pathologies

Hutritional data from a I Breast

questiomaire on the dietary

history: \Jeeldy or monthly

frequency of cons~t i on for 55 key

food items in lipid a...a Y1tao>in

cons~tion

Pre-menopausal and postmenooausal gr~ I ~ajor cOf1fo~ing factor:

considered separately I The association between catciLlTl and ~rease-~

Intakes of total lipids, SFA, HUFA, PUFA, I peroxidation can be fortuitous or rdlect the

and olive oil were greater in cases than in I decreased rate of lipid peroxidation

controls I associstiOf ... :-.1., ,.. ... increasP.<i rate of cell

(borderl ine-significance: p::O.07> I division

Intakes of st.nflower oil was greater in I The authors acinit that the fat intake result

cases I is controversial and have ~r·taken 8 larger

Fatty acid senSA di strioot i on is cCJn1>8rabl e I case-control study

in~th sa~lesf except arachidonic acid,

which is significantly lower in

pre11'lenopausal patients than in

p remenopausa l cont ro l s

Plasma lipid peroxidation is significantly

lower in patients than controls
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Table 2- -cont; nued

I

I
Reference

(author, Ge,te)

I
!j and

I
I

Object i v-e Method cf Ci etary measure Type of cancer ~esijl ts Assessment

~
~
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~
~
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~

:3
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~
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~

Effect of energy intal.~ ~I!!S mt coot:rolled

~re ~ssi9n.ed to ~jllSt ('\v~restimatifY'l'S

c~red wit~ the ~lob!l 1requeru:y aM weigh:s

Confounders:

Tne Slr.l of the freq'~jt~ of cons~t; M wa5

conSll1l'tiOri of ~at and Ve9(!tl!b(~s

qvest i o.~ to mon; to!" th~ frequt"nCy o~

The qvest i c:ma ire \Ilas des i ~ned wi th t",c 9 l cb-:= l

The 21 food itefl\ incluckd ir'\ th~ Ci\-:.estic-.~;r~

covers a~:J,Jt eox cof ht ccns~ti on

Dietary measure:

steltus

squ~red), soci~~ic sttt'JS, 1M ~rtlal

Adjusted for ag~ ~t ~rch~, I)g~ ~t

QIJe~~(~t i~,~ (W~;3ht divi~ by h~;9ht

l'!'!ef"\OPause, a9~ It first birth, h~i9"'t, ~ig"'t,

Confcxr,d; ~g for rv:rJdi c~ary r j ~K f t!no'-s:

lJill~t 'S

0; '!tary assessment:

Wetl-ck\r,.e stl.dy;

Questicr-.naire had ~ tested ~evloo~ly.

I
valid~tedt and used in l\ st~ ~l1th, ~lch
proo..lCed cOlT'parilbl~ resLJl i;s

~lSrietioo of hit intstt in diet 11 2~~; ",co I~~~

in this 5t~(. es opoose<:i to on'.y 32 1:" ~4%. !r'I

riSK

Total fatty acid intaL;,~ was significantly

and linearly associated wi th br~ast cancer

risk O~R for the hi9nest quartilt::1.4S;

p<O.001 for the test of ! trend)

Neither meat cons~tion nor poot try

intake (p=O.OOl) 8rwd tot;!l fat intak~

cons~tion s'ignificantly ;~r!ased th~

breast cancer

(p=O.056)

The intake of dairy prod'.M;ts was

significantly associated with the risk of

~o~ a significant associat;O!"\ tor SF.A,

Age aM calorie-adjusted relative risK

2,294 kcal per day) and total tat (94.4 vs

88.2 9 per day) c~red to the control

Cases consuned mor~ ca lor i es (Z, 419 VS

Breast

8r~ast

to diagnosis for 21 food iterros

food intaKe data fer the y~ar prior

'f"equ~ncy qlJestionnalre collected

the semi -quant i tat i "Ie fo~~

given 1 year aftp.r th~ dia9~sis:

Sel f-admini stered questi onnai re,

history questionnaire

An i ntervi ewer-admi ni sl:ereddfetary

province in ItEily

(Ref. 47)

et <il., 1)'?0

Ewertl and

Gi II

(Pef. i..S)

et al •• 1989

T,ooiolo

I
Case-ccntrol~ ITo investioate the rete

Ca5es~ 250 HOf!'~n b:; th I o'f dilo?t in br:=ast cancer

I
brea::.t ca:1cer h but no II

metastase-:: ;

j
I Contf'ols: l''?9. lJio;oon I

f\-om B randool: ~~d.

stratHied S<3f'l1.pl"'· o'l I

I th~ g«~ral popidlat~(If1

I All < 75 ye,r old .,'(j I
f rom th~ I/t~rbd \ i I

I
I i
I! I I I :
I Case-centrol:1, {·86 , I To elucidate t~e

Ibr.ast cancor <..os I inlle",nc. of dictary

I di<;:9;;QSed over .<; 1 ye,Ji I r3ctol"S find hormones on

I ~ricd!l'1 DeT;,rk; ! breast-caxar "'~sk
I . !
• <70 ye-til'" I
1,,336 ag.-gtr.tified

I
rarrdom sample from t:h~

, general populat i on ns

I the control

! .-=.=1= I I

'='
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in breast eancer de.,,~lopmem;.

lfUllflOgraphic c'/Splt;$\6 is B high f'1sk hctt::f

c~tiailCt' is possible far at least

500 i t s~}oCrts the: hypothc-:ill S that

futur@ interv<ention tr'als; ~t 'telt& us

Tn 1s study t ~ hTf.lOrtant <in precuf'sor

with dietary fat intaKe

\

. This s.tl.>.Tt lsof littl~ ~alue because j'edex;s

not address the! carreL ~t i OF: of il11 l k i ntdi.,.

\I Many other factors b'hich may be a3So\:\a~M

Iw~th mi ~~. dr!f'ki~S hab\'~S .ten:: r~l .:ontrc.lli..~~

. ~Hsses w.h;;:rent Hl hospnal base" Sij!f~l':

[
1

the '·year interve-ntion period

breast

(2) Dietary c~l iance was maIntained o~~F

Resul ts

~roups exper i ence hi ghei'" ceN;~r thaI'\;

(1) COffbined control and lntervffition

expected in the general population

group) and for the oral clillvity, stoiMch,

colon, rectll'i!, lI.M"l9, bladder, prostate and

Findings were significant only whert

CO/lllSr;ng whole mi tk to no Frli Ue (r~ferenee

residence

whole mi lie than cases, after adjusting for

sex, age, smoking, education and county ct

Controls were r;;ore likely to never drink

Breast cancer

bladder

prostate,

lung, Breast,

cervix.,

Type of cancer

uterus,

eoton, rectlAtl,

oral, stomacn i

Table 2~-continued

intake to 15:'( ot the ealories

Intervention group to reduce' fat

dietGry recall

A 3&CaY food record and at '·day

Method of Diet.ary measure

drinking habits

Dietary questionnaire for mHk~

increases one's risk of

br~ast cancer

marrmograph ic dyspl as i a

To determ;ne{U H 10n9"\- .o·ietary"'"ed¥ice:

term compliance with a Control grOl"" to maiFltain healthy

low fat diet can be Idiet without changing dietary fat

achieved and <2} if intake

Objective

cancer and vi tt\mi n Ai 1) f

8'3S0ci at i on between

and hypcthes i zed i nvt:rse

between feot and cancer,

pes it ive associat i on

To test the hypothes fzed

i riboflavin, and calch.m

5% of the control group

Study Des i gn and
Population

trial; 295 women with ~

'10 l ....'"'Ile oecupi ed by

SOX of the breas t

mamnogr-l:lphic dysplasi ..;

~.30 year (mean age

44), 047 control and

43 i ntervent ion) :

hosp! tal-based

R'andOlllizea d 1nkal

, .300 lW!r eoo WOO1>efl.

Controls ~

to 9( 'fears

csc of each); ages 19

3 334 men and women

Cases:

Case-cont ro l

! However, tilt; tilOO is to,) s~ortl!f'd th~ f\;.tfQer~

I
too S1f6ll to dra>j,l any ~{lftC l us 1artS ~boLit

\

_. i d'@tar~f ht find the l,--e:\O:ffiC€. cd br<':&Sl

and 20% of the I I
·1 treatment grOlo'P lost I I

dYrin}j followup; 76% of I I
s<bjeetspr..,,"_usal l· I I I

Soyd

(Ref .. 48)

et al. .. 1990

Reference
(autho date)

MettUn

" et al., 1988

, CRef. 54)
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st'.;dy did ret e,"'C("l:~ fC'~ ;.c..,fc,rriJO·~ ~,

~~ :; c~;-\fOt.xvJ~i ter I ip!rj ri,~:;.~,~ Ir;yf'>l ~ , ~"', ...

dj ~tar"" -fat i !"\!i1"'~

pla:~ I irid !ev;;l:;, rii~tery f3~ 1,183 ~Y"Y"'i-.-vj

e~(a:Js~ th~ stL'-:Jy'S "(d~~ti',/~ !la3 tc d~~'?,-..r\;"'':

[!Y\fC'l~"s;

ckten ~n e(f~t

'o'er prc"3rcs:;io." o~ ttl: di0~.~5e). t't.J~ ~~

A.sses~-rlt

dirc·::;tL'r' th~ r;:;.~ 1j1 t.a~c~r

Th.;: nu:ty 3':3'?5~~ ~ ~iC"tit~ 0< ~s (:--N'r'

Th~ typ.:~ jf r-UFA i,::. r":}t jd~tif;e'j

Die! a ry ~~S\lr~s;

dysplasia

No &i gni f i cent di ff~rene~ i n c'ms~t i~ of

total fat, dithrmt types of 'flJt.

cholesterol, total ~et/)ries~ c.~rb...""'ydrl!te,

or protein for those wi th 8M I~i th~IJt

t;'e fr~ncy of ilxill4ry~ dew~l~n.t

NlFA intake was n~9ativp.ly ~nd

significantly ltsscdate1 ko'1th r'lOd31

development

SFA was Mt significantly Iss\X:;ated with

Resllt ts

After K1just;ng for e~rgy ;r.t~l((l;t ag~.

body ~ightt and t~.IOOr slt"!r the intaKe of

association kfith the tr~uency of nx::d

developllef\t after di ZlgM3 is

After the adjustlMf'lt for energy inta~~,

tOUl. fatty edd intake shc~ n~

Breast

Type of cancer

81'~ast

record

A. 1-day recall plus. 4-day f~

Method of Dietery measure

Table 2--continued

frequency q.JesHomaire covering

114 food i tetRS for the year

preceding diagnosis

An interviewer 6dminfstered food

To determine biochemical

IMtIl!'lOgraphic dysplasia

associations with

Objective

occurred

cancer, «rce it has

progress i on of breast

To study the possible'

~ffect of di et on the

Hospital 8M tfat;onat

~reast Screen; ng Center

at the Mt. S;nai

Hospital

at Yomen's College

involved) and 16 llf.)fMf"

50 y!!ars; Dr<ea~t center

~fthO!Jt dysplasia (~

25~ dysptasia)~ 30 to

C;~se·control; 30 IIIIC!tMt'l

with edensivllt

IMollInOgrapnic dysplasia

(~ 75% of the breast

Study Des i 9n and
Population

tanadi)

Q~ City .treat

with It rY;:Wly diagnosed

i nf it tra t i ng breast

carcinoma 1922 to 1984;

Survey of 666 women

Boyd

et al., 1989

(P,~f. 56)

(Ref. 55)

Refer:enc~

(author, date)

et al., 19M

Verreaul t

d ' . . I
.It t8gMS1S ~T~!'!'3 post-~~us~l ~.atl eM~ I

I

I I I I I I l -
! [)ietery C~~t<F"'.s:

I
Th~~,:: ,..;9'( be !r1 i""Svfff.:;~t diHer~! in

r!LJtri~-""t ir1tl'!~1!: ~::'t~Z"'11;i'I~ t!tol':' 2;':>'~'PS



1 able 2- -(:on't lriued

Object1v1: l'4eZhod of D) etary IlIlC<!SUf"e Type of ResUl ts A:,>seSSiT.t:fi'(

,--g==
Eid and Gerry

et al • ., '19&5

(Ref. 52)

Caseocontr-ot; 85

hiaelt WOO"Je1""l {3ge~ not I tn~ quality of fat (l.e· f I fatty acid c~itloo lfol3osure-d

~iven) \liho we-re' I saturated 'ferSiUS I directly tl1roufjh biopsy

ufdergoing biopsies for I polY\Ji1~aturtitoo) ~no I Breast tissut1 from each indhddu!lL

Brea:;t The quali;:y of d:etaiyhn does not appe~F

to 00 &ssod ated ~ith the devei'q:rnent of

necpl<lsia of the bre~st:

f lber-

pos:>itte cOfif("M~er

HOMell,,-!", 811 fif"\a l ys i £ of ~(;O b \ oj)':> i ~~ r ev;;oo l ",j

IMi;nif\c<;nt corrEletic.."i ~q,,jeef'l a~e and

pclY\Jflsoturat~ to S,dtUf3te-J rat ~'J

.~

~
a·

Breast Screeni ng Studt I and to assess the

who p.articipated 1n the! tis.:su-n Sf;!efi un moomograms J pr~"ious year

Csnadian NC1ti~l I i:4ith breast cancer risk

C8s~~eontroti 290 neiity 1 io ev-.atuat~ tne

'l,'

fiber intake wa:$ rf!C'tiSUf"'::.a 12M t:or:~ iderl'd

'5eparCitely in 3n<':2L;r.;1£

pdr ity f ur"ld £!ducsd Of'

bi!'.!>

V~etary ii~'aSUf'B:aC("l!'pt",ble; suffers re--:;:"l l

tany acids; the acwaL aiTiOlint f~ ifipcrnF"1\ ~~

Data K::.;g rt.>ported onl ''(!!is a ratio for '{ i f;';'lkj

AU subjects <:repatiems with breast teS\Qri'.;

'i ,03

tll!t1c~r

::id~nQff~ OHier

0.'19 0.98

modular aM hotficgcfj~C<.LS der:~;it\{:& 1:11\ thi!'

lr.cretis~s regularly w!th the ~xt~nt ed

ifl8IQ'OC'9 ram

lhe risk ·.:Jf breast eanc~r inc1dt~lei£!

mclil1fiOgraph \c features

$lith -e.n increase In extent of hj'i3h-risk

OF e;holesterot \<ia5 si9n1flc~r.tly 8s£celat£d I COfl'foa-'ldlng: &djust$d for s;e i lreigfH.

saturated fat, t{l't no'~ polYUfl~<itur~t~ht

r...mrlg cC:'ltrols. enErgy aci)U:i~.f.:d intakes

\:h~ 9roup with canCi?f' , t; bnHldenOffiQ, or

other tI.JfiOrS

The PUfA=SFA r .. t I c w~s r:o eli Hera-Iw, betweefl j ~j'~( l

Ratiel

i'l~fA:SfA

urel.'lij'C CanceY'An interviewer-admird:,Hered food

o'fn4 food 1terns dud r,9: th~

ll"r:H cator for ov~ra t t subcut~mwus

frequency quest I OflFia { re ot ir.tlike

bixty 1&t: 98'X correlfJtl (m)

tiss~ bio~ie-d frcm bt.ittocks to

CCi!flf~re breast ti8sU'~ f3itas an

e~dth)fl (16 also hfld 8dipcsi!

WaS ~MtYled for fatty tllcid

high"risk ma:flliOQraphit;

iniO!Jge~

and vitamhl AI' to tn~

fele:tioi"l of ciiH.

especially int&Ke 'O~ f'crt

csrc\ rwgenes ~ s

62 year; ill, QuelJ>ec

cs$ the centro l; 40 to

pel t i ~nt$ ~nd 645 w\)iOOn I moq:Jho logy or bred!> t

diagnosed breast cancer I ~~sod at ioo of th@

/:1 had other types of

27 had f i broedenOO'oiI f

m~ss.;:S',

37 had carc\Mflla f

breast Masses

~t 3L. 1989

{Rd. 51>
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'!able 2~-continued

Reference I Study Des i gn and
(author, date) Population

Haim I Case-control;

et al., 1989 I240 blOlnen 50 to 65

(Ref. 53) years Who had surgery

for breast cancer

(1983-1986); mainly

pest· menopausa l

I

Object he

To examine the

relationship between

di etary habi ts and
prognostic factors for

breast cancer

Method of 0 i etary measure

A dietary history tnterviewwi.thin

4 IIr.lOths after reseCt i on of the

pr imary tLmOr for pred i 8goostic

food cons~tion

Type of cancer

,Breast cancer

Resul ts

Pat i ents with tUMrs ~ 20 millimet"~r I,lfrn)

in diameter had significantly higher mean

perc~t energy from total fat lIlM

mof'lOU"lsaturated fat, 8M sign if i cant l y

lower mean energy from carbohydrates

cClq)8red to pat i ent5 ~i th tuoor, <( 20 ft'm;

there tl:as no significant differ~-nce in the

total energy intake

111ft TYl'IOr size < 20 » 20 p

Total energy ~

energy X 36.3 38.1 0.02

Monounsaturated fatty acid energy X

12.4 13.2 0.003

Carbohydrate energy X

46.3 44.6 O.c.~

Total energy in milli joules

8.2 7.8 Nons; gnif i cant

As seSSffi!N1t

POg;- study dv~ to lead-time bi;Js: r';rnir.,; rt,"

corr~ctl!-d for th~ wanen Wio have SUl"'Qery

eartier (more rOJtine Ca:-e, sdt-;;;c:f?i, ~ttf;"

diet3, ~LC.)

Adjustment was rre.~ fer fi~r, carbchydrat~G$

~nd tot~ l energy

I~
~~
~ r-,..,,\I c~

I
~

~ ~
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iind Qbjecfh~

lOiJf-;CC/,'o'(z'- ;sfis:oc~at!on"

labt~ 2--cQ("l't i'l1J~f

"ethO'd of

An l(jterv;eWf:r-'~nlnl,,>ter~ ~(~ Cr}{·f':;~(D~t;;

li't =L R 1989

,R.ef.40

with bn~a~t f;;7.llnc ...:f; 1 r~(~n diet anu t.w",ast

~ I agrlCsed19;0j4 to! 935 ~

se11lqti4ntitatlYt: f~ fte.::t-ienq

que~t j ('¥"Ina i r~ 011 147 ~C';J(l i t\~T(j

c4rboh~rate~ ~<'>Fy si;~f'1jh('8r,l\V

.ltflcMe r1~~ Of brtast .:.:af'n;:t:'

Ad]vSt:!!lerlt t~·.s..~,'::t·f.J."=-:1 ~q.::,;

pt ':C;I-i~ir'{,;-f i t:f)(J v-es( it 'r -
ij ta' 15 }":M' ~wi rrg ti1~ '5 'Year yer i 00 Ul) to 6 InUk~ of ~~OCI!S~~ i'i'1t:.H." 'hjN IDi."<P':" Ad j L~~ tft'~(\t -,{ !~;r 'tv ~ d ~

mean 56 year~ 'l.:~tr'ols:

flOr ~aeh eas'i!. <O\'~

hospi'i:@~ eOf'i'Crot.;

~tchedl by' age aoo
hegpitstj) and ~

!lei ghborhoodcotrt ,·ot.

1Mtcned by 1"«$ i ~flt i !) t

area and a~~

w:cnth:-. p("kr to lme:F'''-' e!'IW' .fiotl1l8l tat. &g~i. gniim'.iI!'TJ pYls",~: ~e,~ j dO!'H:

signltic<}flHy assoc1tilt€d ;;h;:h ttl/! Fi;;k of I f;lO sigrd

breast caxer I (he er f i!:{, n;

hltakes of fruit iinO ve-g~tabl~,,> );i>l':'i;

negatively aS$ocilijt~..-:i

Intakes of red meat. poui. trf. ~f~ iyeg€'tat" e

0\\ were not si'ijni HC8ntly .Ibsc:ciateo

01 f1 .. renc,. ... -0; f',-,>,'c-, 1.:":' ""~·c'·

tar VCH'lh, ",f1ij

~i - '.
~! ,~

; ­,

Coofounch ng to!' L,t ,,&'; f',-:! C(YrS: Ce' (:-:.:

£I~lyd W'ld

McGui re 199Q

(Ref. S8)

It •••·control; 30 """"'"

I with $xt~lv;ff

, rr-.amnog,arJtie dP.ns;i'i:ie£

(~ 15% dy:&plo3ia} IlJM

U) cootr'ols wftnout

radi Ol091 cal ch.\jriges

r,:) det;,ti:fffd ne! f PlUt8gefll, I 4 day 'food record

products generated by

lipid peroxidation may

influence- breast cancer'

rate

Breast cancer I The group with extensive if~ilrogfa;)1;(

.'I <!yopl •• i •••cretw twice ,h....""'", ci

Nlonaldehyde ilit tl'H~. I.U i ne Corfl)arw to the

control group (p<O.02)

The quantity 01 If'.elonaldel'1yde in th~ ,...wine

is an indicator of t ipid pe:~o:-.idatiun \.,

Uet:8vSe Cne w;!, OOje-<.::::\o~ d

{l.i I;:j".jl,\ i f'le !~~S ~ Of'." l ,jer, 'f,i: . ( CJ ~

t:~e Sele<:te<! 't<;j::;;DL~"; COLs\5t:r2-j

eOn f otJrrd i Fc,)

~!v_lt ... :...;"-..

(<25% d'tsplasia); 30 to diet or tissue

~o in nutr~€'flt 1ntatre..
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lAssessment

ConfOtn:iing by Nondietary factors:

Adjustment was lllade for familial history,

Reproducibi li ty of the questionnai r~ lIfa~

ver if i ed by a repeated measurement one year

after in 39 control slbjects

Dietary Measure:

cancer pstients had been M a reduch"lg diet.

The risk. was assessed ",ittl curre11t food

CMSUVlption whi le it was noted that 16X of

di Herent bet~ the control and the case"S

Dietary Assessment:

The tAethod for collecting food COrisllTl'tion was

was 1.54 per 24 9 fat or 10X fat energy I alcohol inta&:~

Intake of each type of fat (SFA, MUFA,

PUFA) was positively dissociated with the

risk as well

s'"".Jects in the highest quintile of fat history of benign breast dis~ase, education,

intake c~red to those in the lowest ~loyment, .ge at ~arch~. 8gP. at first

qJintHe full-term pregnancy, parity usage of orat

The OR, adjusted for energy intake and eg~, contraceptives, smoking, body mass index, and

Resul t.s

that in heal thy controls (120 vs 92 g)

positive trend with incressing fat intake

The IUltiveriate adjusted ~ was 3.5 tor

The age-adjusted ~ showed II significant

Age-adjusted dietary fat intake in breast

cancer cases was significantly higher than

and margarine; and, less mi lk and butter

significantly IftOre poultry, fish, pastry,

The breast cancer patients conslllled

Breast

Type of cancer

Breast

lable 2--contfnued

Method of 0 i etary measureObjective

rote of dletary fat in 'the dietar'" pattern in the 12-month

many other studt eSt

brea,st c.meer. but 1 period prior to diagnoses or- the

overcomes problems of ! interview date

To oa-s'ign and carry out G\ i f.\ 2.36 food item diet history

study hllhich examines ~he ! interview MaS conducted to cover

To cOinpare fibrocystfc 'I A semiquantitative food-frequencyIpat lent. w; th age-""'tched que.t i em.,. i re for the br••st cancer

Icontrols select.oo within Ipati~'ts

the sal'M cohort A 24. hour di etary reea II for the

i population of women control subjects

Iotterding the Canadi an

~st ional Breast Scr~en\ng

I Study (NBSS)

ege~strat if 1~d heal thy I sped f k:a Ity.

ICase~controt: 133 Flel>ll Y

, di agnose:.i breast cancer

I,cases;; 25 to 44 year

(98% prernen~usal) or
I

55 to 64 year (97%

postlnenopausal); 289

(Ref. SO)

etal. 8 1990

\'sfnt Ve"'zr

Simard I cae~-controt:

et ~l., 1990 168 !:;tomen \111 t.h breast

(lef e '~9) cancer 8i2e-mEltchecl

I and 343 women as the

Icontrol; 40 to i.? year~
in Montreal

I

contr~ts from general Imethod:::ological problems

poput~tion; t!etherl.snds in dietary assessam1t 8nd

1

• cor,fownding by energy

intake is corrected

I thr\?U9h the use of 8

1

standardl zed aM

~ . .I I reproduc,ble d'etary

iiihistory techniqueL-----L.--- I iI'_ ! '

i Reference l--:tudy Oes! gn and
I (author, date> .. PopuLationI .
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Ti:lble 2"continued

~

~;.:;
~

Assessment

after diu9fY.:S i S

Most cas~s were inte ..... ie"'e-j .ithin 61T'l1')<"',,":",s

Resul ts

after adjustlTlefit for age (OR=O.S7; Cl~O.36·

associated with the risk of breast

Type of cancerMethod of 0 i etarv measure

ad'n i n i s t e r e-d die t his tor y

ques t i onna i re;

1Object i"1?

factors· total fat,

cOlTt:>inaticns of dietary

IStudy Des i gn and
Poput ot j on

breas t cancer cases and

di agnose.:j 133 wCJr.len

(Ref. 51)

et al., '991

Reference 1
(author. date)

Van I t Veer -t-c-a-s-e-.c-o-n-tr-O-l-:-j,j-ew-t-y--t-T-o-e-x-am-i-n-e-s-e-Ye-r-a-t---1f--A-Z-.3-6-f-O-od-i-tem-,-,-.n-t-er-"-i-e",,-e-r-'---+------+-O-i-et-a-rY-f-at-i-nt-a-k-e-W-(l-S-Pc-,-s,-.t-;"-e-l-'f----+-O-i-~-t8-("-y-~-th-OO-'-:-------------1

in the ~etherlands; 25 I and fiber o~ breast I poeriod prior diagnosis

to 44 and S5 to 64 year I cancer occurrence be<:ause

~en total fat is included as a main 1 Nordietary confO'rders considered:

produce an interactive effect which is I dise~se, familial history. ~king.

<

:2
:-

~

~.
cr:.
g
~

--..

ge09ra~ical

at menarche, parity. body mass index and

e<lucational level. oral contraceptiv~ use. age

Energy 1 ntake was not ad] uste-d

(Ol<=0.33; 0.15-0.73)

positively associate<1 with the risk

~ffect, fiber, fermented milk and total fat I Age, alc,*,ol intaKe, history of benign breast

0.90)Dietary pattern in the 12-month

estrogen metabol ism by

these dietary factors ar~

hypothesized to alter

the intestinal microflora

fermented mi l k products289 popul at i on cent rot s
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86)

colon cancer cases were I heart di sease

docunentoo during the

6-year followup (1980~
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Assessment

felt or meat II1fth the risk:

~nerg)f adjustmlmt was do",~

Dietary assessment:

IThe dietary met~od was val idated by c~ring

I
it:.> results with resul.ts of 0f"Ie-we-ek. wighed

food record method in 8 random cohort

ISince Hie intervie\lf W8S~ in 1980, prior to

I
d,isease developrent, there is no recall b18s

Cc.·ntroll;ng dietary f'!ctors~

I Contr'olUr'!9 for physical activity did not
I
~ttcr th~8ssodation of the intake of aniIML

Resul ts

once a month eaters (? for trend :: 0.01)

ConslAll'tion of whole mi l~, cheese, aoo ice

cream was not significantly related to the

risk

lamb eaten as a mafn dish; dai ly eaters had

2 112 times the r i sic of those less than

Strongest associat ions wi th beef, pork, or

t i nolei c acid, and cholesterol !l'!Ne not

RR c.r.

Total fat 2.0 \.1<3.6

Animal fat 1.9 1.1-3.2

SFA 1.4 008-2.3

MUFA 1.7 1.0<2.9

of colon c~ncer; intfikes of ;,·egeti.\.bl~ +at,

significantl.y associated with the incidence

fBit, animal fat, SFA.. and MUFA were

Age and energy-adjusted intClr.es of total

not associated with the incidence of coton

Total energy intak.e or body-mass index was

Type of cancer

Colon

used

1980

Method of 0; etarv measure

The dietary interview was done in

Table 2--cont inued

focusing on fat and fiber foods was

food frequency ques t i OMa ire

aaninistered, semi-quantitative

A 61 food-item, interviewer-

I

Its objective is to

for cancer and coronary

determine risk factors

Cohort

Nurses I 11ea l th Study

r "This if> part of the
I

J ObjectiveStudy Des i gn and
Populat i on

tam; l i al pol ypos is; 150

bowel disease, or

of cancer, i nflarrmatory

to 59 year; no history

regl stered l1ur~u;,s; 34

Prospect i vc; M. 751

(Ref. 62)

ct at., 1990

Reference
(author, date)
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Table 2--continued

Reference
(author, date)

La V~chia

et al., 1988

(Ref. 66)

StWy Design and
Population

Case-control: 339 cases

of colon cancer and

236 cases of rectal

cancer; both sexes;

1985 to 1987; median

ages, colon cancer = 61

year, rectal cancer =
62 year; northern Italy

n6 controls; both

sexes; medi an age = 58

years

The controls were also

patients ac:initted to

hospital for acute,

nQMei:)plastic or

digestive disorders

Objecti ...e

To examine the

relationship between diet

and colorectal cancer in

a popolation in which

there is good

heterogeneity in dietary

cons~tion

Method of Oi etary measure

A 29 food item interviewer-

ad'ninistered food frequency

ques t i onna ire on food COt"ISlJ'T1't i on

prior to diagnosis

Type of can~er

Colon and

rectal

Resul ts

Age and sex ad] usted conslITl't i ens of be-ef

or veal ard pasta or rice were

significantly associated with the risk of

colon ard rectal cancer

Age and sex adjusted COflSlJIl'tion of butter

end olive oil, but Mt margarine, was

significantly .ssociat~ with the risk: of

colon cancer but not the risk of rectal

cancer

Assessn~t

Dietary meth<Xl:

Energy cons~tiOi'\ ...as not adjusted in th~

da ta ana l ys i s

fr~cies, tut not ~3ntitie::; of f(y~

eoosl.J"rPtion were analyz~

~or,fOt.Jr)'"jirrg of nondi etary factors:

Adjustr"~nt was made thr-ough ftJltiple logistic

regressioo for age, sex, social class, and

area of res i dence

I
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~
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~
~z·
go...,

<
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~

z
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r--.=
L:2

~

~

and 92, with colore-ctal I homogenous group of

Neopt 0 l emos

et al., 1988

(Ref. 59)

Case-control: Cases:

30 men and 19 WOO'IeI"l,

betw~ the ages of 49

cancer

Control s matched for

age and se)(

To assess the

eryth rocyt i c fat ty ac i d

profile in a relati ...ely

pat i ents wi th cancer of

the colon ard rectLlll,

us i ng closely· matched

controls

Fatty acids were determined in

erythrocytes and adipose tissue

An i ntervi ewer-adnini stered 7-day

di etary recall duri n9

hospitalization on the day before

surgery

Colorectal Margir.ally increased le...els of stearic acid I the studt did not address the association of

(p<O.06) ard oleic acid (p<O.06) drJd I diet intake and the risk of carrcer

decreased arachidonic acid (p<O.04) in

cancer patients

Marginally increased levels of stearic acid

(p=O.06) and oleic acid (p=O.06) and

decreased arachidonic acid (p=O.04 occurred

in cancer pat i ents

These findings irdicate a disturbed fa"

metabol ism in cancer patients
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Reference I Study Des i 9n and
(author, date) Population

west I Case..control: Z31

et al., 1989 Icolon cancer patients

(Ref. 61) and 391 population

controls

80th sexes; 40 to 19

year; whit~s; 1979 to

1983 in Utah

Table l ....eontfnued

Obj eet i \Ie I MethQd of Dietary measure 1 Type of cancer I Resl,Il ts I Assessment

I
I

To evaluate the role of" IA 99 food it... tntervlewer- I Colon \ 80th in females and in males, total fat 1 Dif?to:y analysis: recall bias; omitted data

fiber e~ fat ingestion adninistered, food freqvency intake was significantly associated with Idue to physician's refusal (23 of 324 cases),

on colon canter questionnaire for 2 to 1 years the risk patient's refusal (70 of 324), ~ath before

devel~t, 8S well 8S prior to the interview; over 90X of (OR=1.9 in females and 2.0 in males. in the the interview (53 of 324)

to study the associations foods eaten by Utah residents highest quartile) Dietary confoundars:

between intake of energy, Intakes of different types of fats (HUFA, ~djustment of data by nl.lltiple logistic

types of fat, protein, SFA, PUfA) were not consistently associated regression for Hber llnd body mass index;

=e
0)
~
C)

~
~

C
(t),.,
~

~
(0

0"0
~.

;-,.,--vitamf~ A and C, and

cruciferous vegetables

and the df sease

wi th the ri sk energy intake was not controlled in the data

analysis

\

I~ <

Benito

et al., 1m
(Ref. 61)

ease-control: Z86

coloreetal cancer

ceses, m population

controls, end ZO:S

hospi tol controls;

Majorcan residence;

_an age anc;I was 64

year both sexes

To investigate the role

of dietary factors in the

etiology of colon end

reet.... caneer

A 99 food i tern i ntervi ewer~

achfnistered food frequency

questi0fY\8ire for average

~ons~ti Oft for the previ ous year

Colorect.,l A signlffcantly increased rfsk of colon

cancer was found for cons~ti on of fresh

meats (RR.2.81) whi le consl.l11'tfon of

cruei ferous vegetables afforded protect i on

(RRIOO.48)

Con~tfon of dafry products significantly

tnc~ased the r1sk of rectal cancer but not

the dsk of eoton cancer

~ons\.lilPtfon otoH was not associated with

the ri$k of colon or rectal cancer

Dietary survey:

The average i nterva l between di agnos is and

interview wasrelativel yshort, 3 months

Adequacy of controls:

The results were reported by c~risons with

the popvlath>rl controls only

Adjustment of confounders:

Age end sex, but not energy intake were

adjusted in the data analysis
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Table 2·-continued

Reference
(author, date)

Study Des i gn and
POPJlat i on

Object ive ~ethod of Dietary measure Type of cancer Resul ts Assessment I

After adjuc:;tment for age, sex, ~rgy I 0 i etary intake moeasurement:

intake, r'esponse status, and cigarette I 25X of the cases and 83X of the cOf1trol Ioi!?:-!'

SFA intake (OR=4.32) were significantly I of tnt" control were i!'iteryie~eod by pro!..,

consl.ITfJtion, total fat inta~e (OR:::2.24) ard I inter ... iew€-d di,~eltly; 7'5X of tr.e cases ar~ 1n

<::

~
~

c.
~

:3-
~
~

O'C
~.

;-..,--
response status, and c i gGrette CC1'\S~ti~

~djustments made for age, sex, e~erg·f intak..e,

Confourders:associated with the risk of pancreatic

cancer

Pancreatic

Internat i ona l Agency for

Research on Cancer

gal l~ladder of the

pancreas, bl le ducts and

stlXty of cancers of the

collaborative Stud.,. Group Ifood frequency questionnaire was

for the case·control us€\:i

of the SEARCH I beverage, interviewer-acininistered

Tn i s study was a subSet I A IOOre than 200 food- item and

residence matched

age, sex, and place of

239 population-based,

both sexes

1988; 35 to 79 year;

Montreal from 1984 to

pGtients in Greater

pancreatic cancer

Case-control: 179

(Ref. 63)

et al., 1991

Ghadirian

control s

~
The specific objective of I An interviewer-administered diet

end 100 women wi ttl lung Ith i s study was to test

cancer; 597 men and 268 the effects of dietary

women population-based fat and cholesterol on

Goocinan

et at., 1988

(Ref. 64)

Case-control: 226 men

coot ro l s, sex and age

matched to the cases;

tung cancer

history questionnaire on food

conslIll'tion for a usual IOOnth prior

to diagnosis; the food items would

provide ~ 85X of the intakes of

cholesterol and fat

Lung Intakes of total fat SF"- and HUFA were

significantly higher in the cases c~red

to the controls in men, but not in women;

in women, only the same tendencies were

found (nonsignificant)

Cholesterol intake was s i gnit i cant t y

Dietary measurement:

Among cases, 28~ of men ar.d 32~ of women \oi~re

i nt@rviewed by proxy

Among controls, 6X of II'Ien and 7':t of womef'\ were

i nt@rviewed by proxy

Dietary cOflfOUlders:

z
N

~--:E
five ethnic group-s in associated with the risk in smoking men I Fat intake was not adjusted in the BsseSS!Tlent

Hawa i i; 30 to 84 years (OR=2.2), but not in women or past smo~ers; I of cholesterol and the risk associatiOf'l; :r;

the association was consistent for thre-e of I cholesterol was not adjusted ir. the assess~t

four ethnic groups analyzed separately of fat intake and the ;isk associatiOfl

Adjustment for other conf~rs:

Adjustments for age, ethnici ty and cigaret:e
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?
<

smoking
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Table 2--Cont;'llJed

Reference Study Design and Objective Method of 0 fetary measure Type of cancer Resul ts Assessment
(author, date) Population

Franceschi Case-control: 208 The role of various Food frequency questionnaire L~oma: The cons\.lTl>t ion of butter and oi l was Dietary survey:

et al., 1989 nonHodgkins l~oma lifestyle factors, including 14 food items or groups NonHodgkins positively related with NonHodgldn's The questionnaire method was verified by ~

(Ref. 68) cases and 401 control including dietary habits, of foods and 7 beverages l~oma is a l~oma risk repeated telepl10ne survey on a S\bpopJtat i 00

subjects who were in was investigated in the heterogeneous The cons~tion of milk also was positively Selection of controls:

the hospital for acute, etiology of nonHodgkins group of related with the risk The controls were also hosp; tal ized patients

nonirmunologic or l)'n1)homa disorders The cons\.lTl>tion of meat or fish was not Confounders:

neoplastic conditions; resul ting from related with the risk The data was presented after adjustment for

men and women; 18 to 80 mal ignant age and sex, but not for total fat or energy

year; northeastern part transformation intakes

of Italy of l)'n1)hoid

cells

Steineck Case-control: 323 To investigate the A 56 food i tern food frequency Urothel ial A dose-response relationship was seen with Dietary measure:

et al., 1990 urothe l i a l cancer cases association between questionnaire; recall dietary an increasing intake of fat (RR=1.7 in th~ tong ruaH period, inadequaey of the

(Ref. 65) in Stockholm, Sweden urothe l i a l cancer and habits 3 years prior to interview highest quinti le) and the risk questiOfYl8ire to analyze fat intake

during 1985 to 1987 and dietary factors, with Adjustment for fried foods, in addition to Dietary confOYrders:

392 population-based special reference to gender, age, and smaking decreased the fai lure to adjust ~rgy intakes

controls selected by vitamin supplements, relative risk (RR:1.3 in the highest Other confClU'lders:

gender and 8ge dietary vitamins, and quintile) Adjustment made for gender, a!Je end smoking

stratffiec:;f random fried foods No association was noted for meat other

s8q)Ung than fried meat
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d;o"l.;F~a:;ed ~tJA;

<;;'CCAT:8.:.fi

r-'>t12J,''y'f1;1,

Type <.If canc~r

!':,rt'i:t~(

Gr::( cu't'11>f,

f!~thoo cf [), <tar",! !'fi;'~,'>SLiIe'

QU<lrit it.:lt i,;e 'to","" 1req(,ilH'K'i

0bje-ctl'v¥

moF'tfol ity I ffiterV;€~i (146 'foGd

~t} tat \ c.Flsrd p b~t ;.Jeer~ i qtUJiH i I)Flfla i ni

the r t $ok. 01 cancer of th~~

""",~· ... H·"'i1;n..." lQ> gastric I I'iKn1ch ~~;iod years tJe"'H€

dj et8iylnJicato,"s and

Halt~ 1016 cases 1159 ! factors and ~h'idc I cf \mak~ l:lOO portion

northeast It<t\ Y

of diet a.nd br';;ast callCer

hospi tat 'fOf aC!jt~.. I oral cav~ r.y ilrd pharr'flx

'controls ad-ill tted to

r\OfIileopl3stie i and nOi1~

digestive di:;or-d£!(':;; 1fi

C&Se-(.i}fltrol stlicl'1 -lrl I It:: ~v8tua!e di",t:lry I tdelafy qRstlonfi'iil~e; t;(.'qu.:.'n,:y

Cs-;e COO'i.:rot Studl~3 I cor.shHenc'f of 12 2tl.id1e5

eaOCef"Case--s and 699

eOI'1'U'ol~ i I in'("I':e>

25:5 pol>.Jtat~CW'l-ws~ ! diet to pEir.{:reati, C.H'CH I qV€!>(j'JT1nair~ iN toud rt~il1!.>

P~rdc\lvne pi""ovince i

i4Hd-Af1dly5:IS Cif 12 i To e·..a!'u<'Jt~ tr>e i ·..<!tiE-:}

'Ce;vl tyavtd pharyr-v;

(Ref. 74)

(Ref. 75)

(Ref ~ 69)

(Ref. (3)
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I I I only

farrOld and ICase-control (148 Assess relationship Telephone interview and set f I pancreat i e
Davis, 1990 male cases, 188 between diet and adninistered food frequency

(Ref. 7'8) pop,ulat ion·based pancreat i c cancer quest i ornai re (135 food i tem£

controls) assessed 3 years prior to diagnosis

Demirer, 1990 ICase·control IAssesses role of diet In IDietary questi","",ire assessod for I stomach
U~~f. 76) (Turkey) s tOCMch cancer past 15 years

100 cases

100 control population·

based -ZlI"j .hospi ta l

(39+61)

-1--
de Verdieu, I Case-control (Sweden> Assess association I Quantltativefood frequency I c;olorectlJl
1990 720 cases (268 rectal, between colorectal cancer questionnaire (55 food itt:mS) for'
(Ref. n) 452 colon) and intake of toul previous 5 years

624 controls popJlation energy, prot~in, fat,

based fiber and body mass
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I
Assesf'mcnt

High r!On respo:\se rat~ a.~"'9 cas€s (~~k)

Poorly contrclled str~.\:,;'"

fat r.~:>:l:3~t;on h not rnoea:;IJI"'N:l d:re-:tly

Wives us~ as 5urrt.'ga-tes when n~cessBr'r' IO~

Contrct led for tctal ('.a~Qric1 n't~ke

Adjusted for rroajor risk fac~"cr:; of p&;-;u'r:atic

C~8es and f"r controls

Adjlis~ed1orfibel'" lnta~:~ onleY, rot t':'~'];

e~r9Y.

cancer such. B11 :rrm~~ i ng

_Study is ~ell done

increased risk lIIith increased PUFAS rect"111

Increased risk with deereasoo r.eat

R~sul ts

Increased risk. with increase'd total tat

increased risk !J!ith increased

The following ere sigi'\ific8nt for trems

Increased risk with in-creased pr-otein onty

Increased risk with in·creased ~r!1'Y

(statist ically S1 gn; f kant); no risk.

associated ",ith total fat, saturated fat,

cholesterol, or omega-3 fatty aldes

cons~ti(ln (statistically significant)

saturated fat

onlY1 not for individual ~eveis:

Also increased risk with increai>~

s:onounsaturated fat

{for both colon l!!nc:I rectal cancers)

T~ of cancer

Table Z··continueo

~ethod of Dietary measur~Objecttv~;:;:-1 -Reference Study Design and
(author, date) l Population
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Table 2- -cont inued

Reference I Study Cesign and Objective Method of Dietary measure
(author. date) I Population
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~". icr· r--e

~o relationship ~ith indicaturs of dieta,ypancreas

Ifat

I

I I I

I . .

I
,In-person questIonnaIre 01'114

indicator foods assessed at least

I year pi i or to onset of S}"fTl)tOOlS
j
I

I
I

lar)'ngeal canC~i

di eta,'y factors

1niet and pancrea'ic

Idi gest i ve condi t ions

nonneop las tic or

hospitalized for acute

1089 controls

Case-control 247 cases

respi ratory

neopLest\c, non-

('ondi t ions non-

controls for acute

cases and 843 haspi tal

Case- cent ro l (110 womer,

(1990}

(Ref. 82)

La Verch l ~

La Vecchia,

1990 (I taly)

(Ref. 81)

(Re1. 80)

(Japan)

Kato, 1990

(Ref. 79)

(Toronto)

Jain, 1990 \ I f 1 II~a,. cont ro I 639 casas I0 i otarr factors and I yng IIn- person i rotervi ew diet cons istad lung, Border! i ne. i roc rea.ed r i s< ;,; th h; gh .,t
1/ 72 ccntrols (pop- cancer rIsk Iof 61 food it_ (""yal lnta<e) Icholestero,_cons",<",or. ,eva' ,_

I based) ~ I I No aSSOc1atlOn w1tr! fats ! tr-liJr: 2-:"eJ'-S pre .. :I::::··.,Jsly

I, I I I I C00"0' l ed,oc ",,", "0 oc" '''''
~--1 " I ~ \ ;--~-~-~~~~~-~~-~-ICase-control 427 cases IAssess st"o>ch ca',Ker IDie~a~y GUestiol~,n~ire self IstO;11ach 1'0 association wit'••",a' cor.s~'ion 0'- , i _'" ,,j,",,,.ct"'C ~ C,"""'.:;C".j''':Ji:,q

1 3014 controls(all I risk factors for purposes acinlnlstered; lImIted mnber of Wwestern-style broealdast (aet~l fit H'ta~l~ I (smoK1ng, tot;:;'. cr;i!f',~.,.~

'I underwent gastroscopi C i of prevent i on I, food items-usual intake I , not measured) i r,£!O;:. (~0f\. SJ.j~H i (I:' i"V,~'( i;iSS, s;ec; .j', '-'tC(,

. . , I I ! ~exam I na t1 on) j: ! Co,, te,· ,.. 4'-';" co(·r.'

I ris< and IIn person que<tioMaire 10 . I"armgeal 1,0 relationship with ir~ic"Ws of dim" !:::~::::~:w,c, :~:'.'~C~~ -.~'--~~.~~---.~-
I IndIcator foods assessed prior to I I tat

Ion..t of s_tO<~ I I
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1990

(Ref. 84)

(Ref. 85)

St~rmann,
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AssesSinent

Not adjusted for total energy fntetk~

assess cooking mi l!(. etc)

for controls)

Can not us~ resuL ts of th i:,> study~o assess

Low p<lrticipatilX'\ rate (6~ for cases and 59'\

\Jell contrcl \~

lO-year pEriod for recall

Recall bias

I
risk ot fat conslll1'tion

. Authors aSSl6lle that whole mi lk. is " major­

source of dietary fat among adults (but cic:i"llt

Resut ts

non-cases

between colon or rectal cancer cases versus

intake

rectal cases and non-cases.

No difference tnmeancalch.I11 intsKe

non-cases (p;:.OS) no difference between

No interaction between fat and catch.ll'l

wi th colon cancer is lower than that of

Age-adjusted mean intake of fat in patients

increased rislz

of skim and 2~

",ith ir.<:reased risk. c~red lIIith ddnkers

Total milk conslJ11)tion not associated ",ith'

Drinking whole mi tk. regularly associated

Total energy not assodated

adjustment for en.erg'f

associated with risl<.. with and without

Animal fat IU'rl saturated fat weakly

colon/rectal

oyar-ieln

Renal

IType of cancerMethod of 0 i etary measure

24 hours di et reca II i ntervi eH

to onset of S)ITTl)toms

SeU-acininistcred ql~estionnaire

",ith 66 food items ~ssesse<1 prior

1970's

average food cons~tion in early

Questionnaire in person at home on

ObJective

fat and catcill1'l intake on

To assess the impact of

at the beGinning of the j the rit;:( of developing
I

study 22 years duration I cancer in eBch large-

bel,let suL-s i te

and 606 cev,troL:.

Table 2- -cont i nued

Case-cOf"!trcl 003 Ci3ses. .i\.SS,I:SS 0'/31'; an c:mo:~r

risk: in r~totionship to

hospitalized for !ion~ mi U: drink'ing (lacto:;e)

(poputB.t i on base-cl)

Ina l i gnan t diseases

IProspectiv~ eOO6. Hawaii

I Japanese 1Th.~ age:; ';6-68

Stuc)y Oe~i~n and -\1

Fopulatl0n

.----------------~--1_-------------_+_-----__+I-------..;....--------___i------------------ICase-control 410 cases IAssess di.tart facto's in

I 605 controls i ril>K of renal adcno­
IIcafci~~
I
I

Hcttlin~ 19'90

~ilct ure, 1990

(Ref. 83)
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Reference
(author, date)

Study Design and
POp'..Jl at i on

Objective Method of 0 i etary measure

Table Z-·continued

Type of cancer Resul t:; Assessment

Men who consuned a high fat dies as ad.;lts I Recall bias large factor

developi ng aggress i ve prostate carr.:er after I ~ul t i ple COf"lfO\.l"lders not &djusted fer (e- ~ y

Slat~ry, 1990

(Ref. U'

Case·control wh i te

males from Utah age-d

45-74;

362 cases, 685

popul at ion-base<'

controls

To evaluate prostate

cancer risk associated

with fat consLlned during

adol escent years

Food frequency quest i onnai re- I prostate

c~red reported resul ts wi th

national food consl.JTl>tion trends to

assess the accuracy of the di etary

instrLlT'rent

were at a slightly increased risk of

adjustment for adolescent diet (O~=, .e,
p= .05) whereas men who consLlT'le'd 3 high

saturated fat diet as adolescents were no)t

at increasetl risk: of developing these

ag~ ard high saturate-d fat diet in aool.esc~nt)

total en-ergy intar:e not adjusted

~
~
c..
~..,
~

~
~

~
~.-~

Zhang, 1990 Case-control of Ch i nese I To assess the Oi~t Histories Breast

tl.lOOrs after controlling for adult die:.

Cases have a significantly greater daity

Borderl ir;e significance

wetl'~ .nalysis.
<:
=:-

(Ref. 87) women in Shanghai: 186 r~lationship betwe~n diet caloric intak:e than controls. After
~

increased consL.rrption of total fat is

significantly associated with breast carrcu I Both hospital 1'lrJ.1 neighborhood cootrc'. \..osee.

cases, 186 hospital

controls l 186

neighoort1ood controls

and breast car,cer adjusting for the total ener9Y intake,

(RR is 1.7, p =.05) for the highest vs

Ma j or coofotrlders &dj us t':'d for.

z
:-
t-:
~~

~

.-
~

Total energy intake not adjusted fer.

in the risk for colon cancer in males (OR

Total fat intake shows borded ine increase

lowest quint i le of fat intake.

colonquantitative ~ood-frequeriCY

relationships of physical I questionnaire

To assess the

, '9 f ema tes , 110 rna l es(Rd. 88)

~ t I I I t I
Slattery, 1983 I Case-control' Cases:

Controls: 204 females, activity and diet to the 2.1, P=.C9) and females (~ = 2.0, P=.09)
J:.

180 males develc~nt of colon between highest and lowest range of intake. '.-::

cancer in Utah. Adjusted for age, 8MI and fiber intake z
~
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Table 2--continuea

Reference Stl.dy Des i gn and Objective Method of 0 ietary measure Type of carteer ~esul ts Assessment
(author, date) Population

Hislop, 1990 Case-control of to invest i gate the sel f-aaninistered questionnai re breast Severe atypias and borderl ine carcinoma in Small subgroups; findings not statisticalLy

(Ref. 89) Canadi an women; Cases: reLation between diet and consisting of usual frequency of situ were directly associated with freqvent s i gni f; cant

801 histologically histologic types of cons~tion during the past year of meat fats cons~ti on (resul t not

conf i rme:d beni gn breas t beni g" breast di sease 39 specific foed items statistically significant: OR ::: 3.2 ; 95~

disease CIO.75 .. 13.21)

Controls: 865 age-

matched

Horales cross-sectional to evaluate the relation cons~tion by province was rectal and 8 positive correlation between morbid; ty Total energy not adjusted

Suarez-Varela, of Spanish diet to rectal determined from National Statistics colon and miortal ity and total lipid consYTl>tion Lifestyle confounders not adjusted (smoking,

1990 cancer morbidity and Institute publications for total was found. All morbidity and mortality etc)

(Ref. 90) mortal ity lipids, total animal fats, total rate (males, females and total) showed

VEgetable fats (in g/person/day) correlation in excess of .4 (p<.OO1)
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