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TABLE Z.-LIPIDS AND CARDIOVASCULAR DISEASE: CLINICAL STUMS (SCIENCE SUMMARY UPDATE)-Continued 
__- 

Reference 
- 

Wardlaw 1990 
(Ref 144). 

Wood 1991 
(Ref. 145) 

__--. 
Study design - 

Ctinkal study of affect 
of types of dietary 
fat on serum lipids 

Do&e Winded. 
randomized. cross- 
over 

i; 

Xnical study of 
effect of diet and 
exercise on serum 
lipids. 

qandomized. 
controlled. 

ivaluation of diet and 
activity by clinical 
actlvlly logs. 7 day 
diet records. and 
telephone 
interviews. 

Study population 

20 men, average 34 7 
p normal diet fat 
3743% calones 

T 

Moderately 
overweIght. 
sedentary men and 
women (132 each), 
25 to 49 yr old: 
119men8112 
women completed 
study; “On- 
smokefs. low 
alcoholic 
consumption 

Duration I___- 

5 week diet 
phase; 7 wkl 
washout; 
cross-over 
and repeal. 

I year 

Method/test/dose 

Diets. . . _.. 
1. Butter-2 wk.... . 
2 Corn-PUFA .._ . . . . . . 
3. Sun-MUFA __._, __ 

Divided anto 3 cohorts 
men & 44 women ir 
each cohort. 

t Control, habitual die 
2 Hypocaloric NCEP , 
3. Hypocaloric NCEP ( 

(+) exercise. 

. 
. . 
,.. . . 

44 
I 

tt . . 
jiet 
jiet 

- 

Results 

Both vegetable oil diets 
(PUFA and MUFA) 
reduced chol M-21%. 
LCJL-C 21-26% and 
TG by lo-21 % 
compared to butter 
diet 

Serum chol falls within I 
wk on vegetable oil 
diets. 

Dietary chol raised from 
190 to 500 mglday 
while on vegetable oil 
diet did not change 
serum TC. LDL-C. 
HDL-C or TG. 

High Concentration of 
PUFA may have 
pharmacofogiial 
effects on lowering 
HDL-C. however, diets 
containing 35% of 
calories from fat and 
P-S ratio < 1.5 are 
not likely to lower HDL 
signi(icantiy. 

Both NCEP groups 
reduced body fat 
sigmficantly and BP. 

In men: Diet (+) 
exercise increased 
HDL. while decreasing 
TG. apo B HDL 
increased significantly 
(13%) in men who 
exerclssd over diet 
alone. 

In women: Diet alone a 
( + ) exercise 
sgmficantiy reduced 
BP, TC. apt B 
compared to controls. 

Women in diet alone 
group. had significantly 
lower HDL-2 and apo 
A-l compared to 
conboL 

Addition of exercise 
decreased the 
reduction of HDL-2 by 
low fat diet. 

AssessmetVlcomments 

bVell designed and 
executed study. 

r\pplicaMe to men who 
consume hgh SFA 
diet (dii not include 
women). 

Zonsumptiin of tow lat 
diet reduced serum 
liplds levels in young 
healthy men who had 
previously consumed 
high fat diet. 

‘urthermore the authors 
suggest some risk may 
be involved as reduce 
SFA in diet, especially 
subshtute PUFA for 
MUFA. 

Well designed and well 
executed study. 

Suggests multifactorial 
approach for red&ion 
CVD. 

Exercise is important in 
increadng level HDL 

Xet is important in 
reduction of TC 3nd 
LDL-C. 
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Food Labeling: Health Messages; 
Dietary Lipids and Cancer 

AGENCY: Food and Drug .Administration. 
HHS. 
ACTION: Proposed rule. 

SUMMARY: The Food and Drug 
Administration (FDA] is proposing to 
authorize health claims on foods and 
food labeling that state that diets low in 

total fat may reduce the risk of some 

types of cancer, particularly colon, 
breast, and prostate. in the general 
population. The agency reviewed this 
topic under the provisions of the 
Nutrition Labeling and Education Act of 
1990. The agency’s conclusion is based 
on its review of the publicly available 
scientific literature. The strength and 
consistency of the scientific data 
supports such claims. Under this 
proposal. it also may not imply anp 
particular degree of risk reduction. Thr 
proposed rule requires that to bear such 
a claim, the food or food product rnust 
meet the criteria proposed in 5 101.62 for 
a “low fat” claim. FDA is proposing to 
permit foods that qualify to use a 
combined cancer-cardiovascular disease 
label statement and is requesting 
comments addressing scientific and 

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

DATES: Written comments by February 
25,1!%!. The agency is proposing that 
any final rule that may issue base& on 
this proposal become effective 6 months 
following its publication in accordance 
with requirements of the Nutrition 
Labeling and Education Act of 1990. 

ADDRESSES: Written comments to the 
Dockets Management Branch (HFA- 
305). Food and Drug Administration. rm. 
I-23. 12420 Parklawn Dr., Rockviile. MD 
20857. 

FOR FURTHER INFORMATION CONTACT: 
He-Chong C. Lee, Center for Food Safety 
and Applied Nutrition (HFF-265) Food 
and Drug Administration. 200 C St. SW 
Washington, DC 20204. 202--18j0958 
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SUPPLEMENTARV INFORMATION: 

I. Background 
A. The Nut~tmn Labclmg and 
Education Act of 1990 

On November 8.1990, the President 
signed into law the Nutrition Labeling 
and Education Act of 1990 (Pub L. lUl- 
535) (the 1990 amendments), which 
amends the Federai Food, Drug, and 
Cosmetic Act [the act). The 1990 
amendments, in part, authorize the 
Secretary of Health and Human Services * (the Secretary) [and by delegation FDA) 
to issue regulations authorizing nutrient 
content and health claims on the label 
or labeling of foods. With respect to 
health claims, the new provisions 
provide that a product Is misbranded if it 
bears a claim that characterizes the 
relationship of a nutrient to a disease or 
health-related condition, unless the 
claim is made in accordance with the 
procedures and standards established 
under the act (21 U.S.C. 343(r)(l)(B)). 

Published elsewhere in this issue of 
the Federal Register is a proposed rule 
entitled “Food Labeling: General 
Requirements for Health Claims for 
Food,” which establishes general 
requirements for health claims that 
chtiracterize the relationship of 
nutrients, including vitamins and 
minerals, herbs, and other nutritional 
substances (referred to generally as 
“silbstances”) to a disease or health- 
related condition on food labels and in 
labeling. In that companion document, 
FI+% tentatively determined that such 
claims would only be justified for 
substances in dietary supplements as 
well as in conventional foods if the 
agency determines, based on all of the 
publicly available scientific evidence 
(including evidence from welldesigned 
stddiea conducted in a manner which is 
cojlsistent with generally recognized 
sci?ntific procedures and principles], 
that there is significant scientific 
agreement, among experts qualified by 
scientificfraining and experience to 
evaluate such claims, that the claim is 
supported by such evidence. 

Sections 3(b)(l)(A)(ii), (b)(l)(A)(vi), 
and (b)(l)(A)(x) of the 1990 amendments 
require that within 12 months of their 
enactment. the Secretary shall issue 
proposed regulations to implement 
section 403(r) of the act, and that such 
regulations shall determine. among other 
things, whether claims respecting IO 
topic areas, including fats and cancer, 
meet the requirements of the act. In this 
document, the agency will consider 
whether a claim on food or food 
products, including conventional foods 
and dietary supplements, on the 
relationship between fats and cancer 
would be justified under the standard 

proposed in the companion document on 
general requirements for health claims. 
B. Public Health Aspects 
1. Prevalence and Economic Impact 

The importance of cancer as a public 
health problem in the United States 
cannot ba disputed. All forms of conrsr 
taken together are ranked as the second 
leading cause of death in the United 
States and account for one in five 
deaths. Deaths due to cancer numbered 
more than 475,000 in 1987. The overall 
economic cost of cancer, including the 
direct health care costs and losses due 
to morbidity and mortality, was 
estimated to be $72.5 billion. The social 
impact of cancer can be measured in 
part by the potential years of life lost by 
death before age 65. Potential years of 
life lost were 18 million years for cancer 
compared to 15 million years for heart 
disease [Ref. I). 

Risk of occurrence differs markedly 
for various types of cancer. In 1990, the 
leading types of cancer in men in the 
U.S. were lung (35 percent of all cancer 
deaths), colorectal(l1 percent), and 
prostate cancer (11 percent). For women, 
the leading types were lung (21 percent), 
breast (18 percent), and colorectal 
cancer (13 percent) (Ref. 1). 
2. Dietary Lipids in the United States 

Lipids [fat and oils) with dietary 
importance include fatty acids, 
phospholipids, and cholesterol. As 
dietary components, lipids are 
commonly referred to as “fats.” 
Henceforth, the colloquial term, “fat” 
will be used in place of the more 
technically correct term “lipids.” 

The fatty acid components of fat are 
classified as short chain (less than 6 
carbons). medium-chain (6 to 10 
carbons), or long-chain (12 or more 
carbons). Fatty acids are also classified 
as saturated [lacking double bonds), 
monounsaturated (containing a single 
double bond), or polyunsaturated 
(containing more than one double bond). 
The polyunsaturated fatty acids are 
subdivided hto those whose first double 
bond occurs either three carbon atoms 
from the methyl carbon (omega-3) or six 
carbon atoms from the methyl carbon 
(omega-6). 

Dietary fats serve several maior 
physiolo&cal functions, and &iii brief 
overview will be given here. Fats 
facilitate the intestinal absorption of the 
fat-soluble vitamins. Small amounts of 
linoletc and linolenic acid, two 
polyunsaturated fatty acids, are 
essential in the diet as precursors of 
eicosanoids and phospholipids. 
Phospholipids, as well as cholesterol, 
are major components of all cell 

membranes and myelin. the coating 
around nerve fibers. Cholesterol is also 
the precursor of the steroid hormones 
and of bile acids. 

Fat is the most concentrated source of 
dietary energy of all the nutrients, 
supplying nine calorie5 per gram (g) as 
compared to four celories per g from 
either carbohydrate or protein. More 
than one-third of the calories consumed 
by most people in the United States sre 
provided by fat. in 1985. estimated 
average intake of fat was as follows: 19 
to 50 year old men, 36 percent; 19 to 50 
year old women, 37 percent: 1 to 5 year 
old children, 34 percent of energy 
(calorie) intake. The largest contributors 
to total fat intake for all sex and age 
groups were meat, poultry, and fish as 
well as grain-products (including baked 
goods and cakes) and dairy products. 
For adults, meat, poultry, and fish 
contributed 32 to 38 percent of total fat 
intake, grain products contributed 19 to 
22 percent, and dairy products 
contributed 13 to 15 percent. For 
children, from 1 to 5 years, dairy 
products (28 percent) was the largest 
contributor to total fat, while meat, 
poultry, and fish con!ributed 22 percent 
and grain products contributed 24 
percent (Ref. 2). 
3. Relation of Dietary Fats to Cancer 

Fat consumption in the United States 
is in excess of that needed to meet the 
physiological needs for energy and 
essential fatty acids. Recent U.S. 
Government nutrition guidelines and 
goals recommend an American diet with 
lower fat (30 percent or fewer of the 
calories), saturated fat (10 percent or 
fewer of the calories), and cholesterol 
(less than 306 milligrams (mg) daily). 
The available evidence shows that 
this excess intake of fat has significant 
consequences for the American’ 
population. While the most convincing 
evidence supports a relationship 
between dietary fat intake and the risk 
of cardiovascular disease, high fat diets 
also appear to be linked to increased 
risk of some types of cancer and obesity 
A recent National Research Council’s 
(NRC’s] Report. “Diet and Health: 
Implications for Reducing Chronic 
Disease Risk” (Ref. 3) concluded that 
a!though there was less persuasive 
evidence for the relationship between 
fat and cancer as compared to fat und 
cardiovascular disease, the weight of 
evidence from epidemiologic and 
experimental animal studies suggested 
that dietary fat may iniluence the ri$L of 
some types of cancer, particularly 
cancer of the breast, colon, and prostate 
and possibiy the pancreas, 
endometrium, and ovary. Although the 
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precise quantification and the nature of 
the association between dietary fat and 
the overall risk of cancer has not been 
determined, all recent general dietary 
guidelines from the Federal Government 
and the NRC have recommended that 
lower fat intakes should be encouraged 
in the United States (Ref. 1, pp. 119-120). 
C Dietary Fat: Regufatary History 

Because there was a lack of 
agreement on the relationship between 
fat and cholesterol and good health 
when the agency’s current regulations 
were adopted, FDA limited the amount 
of information that could be provided on 
the food label about these food 
components. Current relevant 
regulations are 5 101.9(c)(6) (21 CFR 
101.9(c)(6)), which requires that the fat 
content of a food be included in the 
nutrition label (36 FR 2132, January 19, 
1973; and amended at 38 FR 6951, March 
14, 1973), and 0 101.25 (21 CFR 101.25) 
(42 FR 14302, March 15.19771, 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 permitted. 

In 1966, however, with the emergence 
of a consensus that limiting dietary 
cholesterol would contribute to good 
health, FDA published a proposal to 
define terms that describe the 
cholesterol content of foods (51 FR 
42564, November 25,1986) and also 
proposed to require that, whenever 
these or other terms describing 
cholesterol content are used on the 
label, the fatty acid content of the food 
must 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 
19,199O (55 FR 29456). In that document, 
the agency proposed to limit the fat and 
saturated fatty acid content of foods 
bearing cholesterol claims. FDA 
proposed to limit the use of “cholesterol 
free” and “low cholesterol” to foods 
which, in addition to containing the 
requisite cholesterol levels, contain not 
more than 5 g of fat and not more than 2 
g of saturated fats per serving. On a dry 
weight basis, these foods could contain 
not more than 20 percent fat and not 
more than 6 percent saturated fat. 

For a complete description of FDA’s 
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 
relationship of low fat diets to reduced 
risk of cancer were placed on labels of 

breakfast cereals, FDA proposed to 
define health messages on August 4, 
1987 (52 FR 28843). In that proposal, a 
“health message” was described as a 
claim for a food that addressed the 
relationship between that food in a diet 
and health. That relationship included 
the linkage between certain health 
problems (e.g., heart disease) and 
certain food factors and dietary habits. 
Because of a number of comments 
suggesting that this proposal was vague 
and unworkable, after seeking 
comments in an advaficed notice of 
proposed rule making on August 6, of 
1989 (54 FR 326101, FDA published a 
reproposal for regulating health 
messages in February 13,lDDO (55 FR 
5176). In that document, the agency 
stated that it intended to review 
available scientific evidence to address 
whether a claim may 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 F’DA was charged with 
reviewing 10 topic areas. This document 
presents the results of FDA’s review of 
the relationship between dietary fats 
and cancer. 
D. Evidence Cakdered in Reaching the 
Deckion 

The agency has reviewed all relevant 
scientific evidence on fat and its 
relationship to cancer. The scientific 
evidence reviewed included all 
conclusions reached in: “The Surgeon 
General’s Report on Nutrition and 
Health” (Ref. 4) and the U.S. Department 
of Agriculture (USDA) and U.S. 
Department of Health and Human 
Services (DHHS) report “Nutrition and 
Your Health: Dietary Guidelines for 
Americans” (Ref. 6). It also considered 
documents from other recognized and 
scientific bodies, including: NRC’s “Diet 
and Health; Implications for Reducing 
Chronic Disease Risk” (Ref. 3); NRC’s 
“Recommended Dietary Allowances” 
[Ref. 5); The World Health 
Orgariizations (WHO), “Diet, Nutrition, 
and the Prevention of Chronic Diseases” 
(Ref. 7): and the Life Sciences Research 
Office (LSRO) report “The Role of 
Dietary Lipids in Cancer” (Ref. 6). FDA 
relied on these reports for a review of all 
evidence available before 1988. 

The agency updated the conclusions 
reached by these reports by reviewing 
all human and animal studies released 
since these documents were completed. 

To ensure that its review of relevant 
evidence was complete, FDA requested, 
in the Federal Register of March 28,1991 
(56 FR 129321, scientific data and 
information on the 10 specific topic 
areas identified in section 3(b)(l)(A) of 

the 1990 amendments. The topic of fat 
and cancer was among the 10 subjects 
on which the agency requested 
information. 
E. Comments Received in Response to 
FDA Request for Scientific Data and 
Information 

In response to the March 28,199X 
Federal Register request for scientific 
data and information on fats and cancer, 
FDA received 15 comments from the 
food and dietary supplement industries, 
a copsumer advocacy organization, 
trade associations, a state health 
department, the Government of Canada, 
a private nutrition research foundation, 
an organization of public health 
professionals, and a consumer. 

The comments dealt with the issues of 
fat and cancer and related food label 
requirements, a8 well as the general 
goals and requirements of the 1990 
amendments. FDA reviewed all of the 
documents including letters, press 
releases, scientific articles, review 
articles, and recommendations included 
in submissions. FDA included the data 
submitted in scientific articles in its 
review of scientific literature which is 
discussed below. 

The comments received from the food 
industry, the private nutrition research 
foundation, the consumer advocacy 
organization, and the consumer 
suggested that there was adequate 
scientific evidence and scientific 
agreement to justify claims for fat and 
cancer. The comments from the dietary 
supplement trade association and 
nutritional supplement manufacturers 
stated that the conclusions in several 
authoritative documents filed in the 
FDA docket on this topic are negative 
with 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 reviewing 
the evidence on nutrient-disease 
relationships and not rely solely on 
conclusions drawn in the authoritative 
documents. 

Comments from a state health 
department and an organization of 
professional public health nutritionists 
recommended caution in approving 
health claims and the need to prevent 
possible abuse of health claims or 
misinterpretation by the general public. 
These comments also expressed concern 
about the many topics that are 
candidates for health claims under the 
1990 amendments. 

A comment from a major grain food 
manufacturer suggested that one of the 
requirements for a fat and cancer health 
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claim should be that the food product 
contains a minimum amount of dietary 
fiber and a standard level of all other 
important nutrients commonly found in 
that food. Criteria for qualifying levels 
for fat were suggested as 10 percent of 
calories from food. 

A major manufacturer of food oils and 
related food products suggested that fat 
intake should be reduced primarily by 
lowering saturated fatty acid intake. 
This comment raised questions about 
the possibility of increasing the risk of 
heart disease among consumers by 
reducing the relative proportions of 
polyunsaturated fatty acid intakes along 
with reductions in total fat intakes. It 
suggested that health claims for fat and 
cancer were 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 specific 
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 
cancer, and the metabolic effects of 
nutrients, including fat, as stated in the 
volume “Nutrition Recommendations, 
the Report of the Scientific Review 
Committee-lQQ0” (Ref. 9). 

The conclusions of the Canadian 
Scientific Review Committee on fat and 
cancer were that “the present level of 
total fat, and particularly of saturated 
fat, in the Canadian diet constitutes a 
risk factor for cardiovascular disease 
and Rossibly for certain other diseases 
including some forms of cancer.” The 
Committee recommended that total fat 
intakes of Canadians be no mora than 30 
percent of energy. The Director General 
also stated that food label health claims 
or messages regarding the role of fat in 
canoer risk 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, preventative 
or cure for some 48 diseases, disorders 
or abnormal physical states including 
cancer.” 
II. Review of tne Scientific Evidence 
A. Federal Government Documents 

In “The Surgeon General’s Report on 
Nutrition and Health” (Ref. 4), the 
potential relationship of dietary fat to 
cancer risk was evaluated by reviewing 
results of a range of different types of 
studies. The report concluded that, 

although not yet conclusive. 
epidemiological and animal data 
support an association between dietary 
fat and the risk of cancer, especially 
breast, colon, and prostate cancer. The 
report stated that the effects of different 
types of dietary fat (i.e., saturated 
versus unsaturated) have not been 
separated in most human studies and 
considerable uncertainties remain to be 
resolved. 

The Surgeon General’s report 
concluded that the weight of the studies 
are strongly suggestive of the role for, 
dietary fat in the etiology of some types 
of cancer (Ref. 4, p. 194). 

The conclusions of the other 
authoritative documents from the 
Federal government listed above 
support the positive relationship 
between dietary fat and the risk of some 
types of cancer, particularly breast, 
colon, and prostate. These conclusions 
were the basis. in part, for the “Nutrition 
and Your Health: Dietary Guidelines for 
Americans” report that recommended 
calorie intake from total fat be less than 
30 percent (Ref. 6). 
B. Other Documents and Statements 

The NRC’s report “Diet and Health: 
Implications for Reducing Chronic 
Disease Risk” (Ref. 3) included the 
recommended 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 i 
high fat diets are associated with a high 
risk of several types of cancer, 
especially of the colon, prostate, and 
breast. This report reviewed 
epidemiologic data as we11 as supportive 
evidence from animal studies that 
examined the mechanism of 
carcinogenesis. 

The WHO study group report, “Diet, 
Nutrition, and the Prevention of Chronic 
Diseases” (Ref. 7) that presented the 
collective view6 of an international 
groups of experts, concluded that- 

* ’ l even though the “relationship 
between spedfic dietary components and 
cancer are much less well established than 
those between diet and cardiovescular 
disease, l ’ l a review of the evidence 
tndicated that a hi intake of total fat sn$ in 
some case-control studiee also saturated fat 
is associated with an increased risk of 
cancers of the co10 h prostate, and breast. 

f 

I 

The epidemiologica evidence is not totally 
consistent. but ie generally supported by 
laboratory data from studies in animats. 

; 

l ’ l [Igtakes of lees than 90 percent of total 
energy will be needed td attain a low risk of 
fat-related cancers. ’ ’ l fMjost expert 
groupa now consideritqrudent to reduce fat 
intakes in Western societies from the 

prevailing figure of about 40 percent of 
energy towards 20 to 30 percent figure. 
C. Review of the Scientific Literatwe 

I. Evidence Considered 
To the extent possible, the agency 

evahrated data from studies in humans 
as well as in animals. The criteria that 
the agency used to select pertinent 
recent studies required that they have 
been published and conducted after 
NAS’ “Diet and Health” was published 
(i.e., after 198Q). and that they: 

(1) Present primary data carried out in 
animal or in human studies: 

(2) Be available in English; 
(3) Include direct measurement of 

dietary fat intake as a single nutrient or 
as a component of foods; and 

(4) Include direct measurement of risk 
of cancer (prognostic indicator, 
incidence, development, prevalence, or 
mortality). 

FDA considered that experiments in 
different animal species can take genetic 
variability into account and permit more 
intensive observation under controlled 
experimental conditions. However, the 
agency believes that extrapolation of 
data from animal studies to humans is 
limited by the differences in metabolism 
and physiology between animals and 
humans. 

Various types of epidemiologic studies 
in humans also have limitations in 
methodology. The strengths and 
weaknesses of different kinds of 
epidemiologic studies and the 
methodologies for dietary assessment 
relevant to risk of chronic diseases are 
reviewed elsewhere [Ref. 3, pp. B-X). 
Despite the limitations in epidemiologic 
studies, repeated and consistent findings 
of an association between certain 
dietary factors and diseases are likely to 
be real and indicative of a-cause-and- 
effect relationship. Studies in animals 
can be used to confirm findingsin 
humans and to elucidate mechanisms 
involved. 
2. Evaluation Criteria I , 

The data in humans and animals have 
been evaluated against general criteria 
for good experimental design, execution, 
and analysis. The criteria used in 
evaluating studies in animals include: 

(1) Whether experimental die$s were 
within physiological ranges of intake, 
particularly whether levels of fish oil or 
total fat in the diet were withinthe 
range of current human coneumRtion 
and whether the diet provided adequate 
linoleic acid for growth of the host and 
tumor cells (There is evidence to support 
a linoleic acid requirement for optimal 
tumorigenesis. In a dose-response study, 
O’Connor et al. (Ref. 27) tested 
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azeserine-induced pancreatic 
tumorigenesis by measuring the 
development of atypical acinar cell 
nodules (AACN) in rats. AACN 
development was not affected when the 
diet contained less than 5 weight- 
percent corn oil but was increased as 
the omega&omeg-3 fatty acid ratio 
increased if the diet contained more 
than 5 weight-percent corn oil. This 
result is consistent with the reports by 
Ip et al. (Refs. 20 and 71) that there is a 
linear relationship of iinoleic acid intake 
to mammary tumor development in rats 
up to an intake level of 4 to 5-weight- 
percent.); 

(2) Whether confounding factors were 
controlled, particularly whether 
isocalorfc diets were used: 

(3) Whether the animal species 
selected for study were sufficiently 
similar to humans in responses to 
dietary modification: 

(4) Whether the number of subjects 
was large enough to produce reliable 
data: 

(5) Whether duration of exposure and 
period of observation were appropriate; 
and 

(6) Whether the methods used in the 
measurement of disease endpoints were 
reliable and accurate. 

The criteria used in evaluating human 
epidemiological studies included: 

(1) Reliability and accuracy of the 
methods used in food intake analysis 
and 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 with fat intake, in data 
analysis; 

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

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

(7) Degree of compliance and how 
compliance was asseseed. 

FDA evaluated the weaknesses and 
strength8 of individual studies (see 
Table8 1 and 2, assessment column). The 
strength of the overall combined 
evidence (e.g., epidemiologic studies and 
animal studies) was then assessed 
taking into account thestrength of the 
association, the consistency of findings, 
specificity of the association, evidence 
for a biological mechanism and presence 
or absence of a dose-response 
relationship. FDA’s conclusion8 reflect 
the strength, consistency, and weight of 
the data. 

3. Review of the Evidence 
a. Animal studies. Twenty-one animal 

studies were reviewed and critiqued in 
Table 1. Most studies used rats or mice, 
and a few studies used hamsters. Most 
rodent studies used a known cancer 
initiator, promoter, or both in 
conjunction with fats. A few studies 
used the transplant technique of existing 
tumor cells or cell lines. 

i. Level of fat in the diet. Fourteen of 
the reviewed animal studies examined 
the effect of levels of dietary fats on 
incidence or development of cancer a’t 
the following sites: mammary gland 
(Refs. 10.11, and 1Zh colon (Refs. 13 
through X3), pancreas (Refs. 17 through 
19), burg (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. The major dietary fat 
source was corn oil or beef tallow. 
Eleven of the studies examined the 
effect of omega-3 fatty acid8 in the 
development of cancer at the following 
sites: mammary gland (Refs. 12.24, and 
25), colon (Refs. 16, IS, and 26), pancreas 
(Ref. 27), lung (Ref. 12), skin (Refs. 28 
and 29), as well a8 lymphoma and 
thymoma (Ref. 36}, and sarcoma (Ref.. 
311. The major omega-3 fatty acid 
sources tested were menhaden oil and 
maxRPA. h$axF@A contains both 
eicosapentaenoic acid and 
docosahexaenoic acid a8 it8 major fatty 
acids, while menhaden oil contain8 only 
eicyapentaenoic acid as its major fatty 

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 hmg 
tumorigenesis showed an adverse effect 
of high fat ver8us iow fat diet8 (Refs. 12, 
21, and 22). Similar results were 
observed for the single study of skin 
tumortgenesis (Ref. 23). 

However, mixed results were 
observed for tumorigenesis at the 
mammary gland, colon, and pancreas,, 
One study showed a high ri8k of 
mammary cancer with high fat intakes 
(Ref. 11). Two studies showed no 
significant relationship of mammary , 
tumortgenesis with fat intake8 (Refs. i0 
and 12). Shao et al. (Ref. 10) also 
reported no association between intake 
of total fats and mammary 
tumorigenesis in mice. However, the 
very high nontumor+elated death rate 
(26 of 60 total) observed among the 
experimental animals make8 it difficult 
to interpret the findings. 

For colon cancer, one study (Ref. 16) 
showed a high rtsk of colon 
tumorigenesis with high fat intakes. A 
second study (Ref. 15) showed a 

significant relationship of a high fat diet 
to tumor incidence, but not tumor 
multiplicity. A third study (Ref. 14), 
however, showed no association. 
Sinkeldam (Ref. 13) also reported a 
significant effect of high fat on N- 
methyl-N’ -nitro-N-nitrosoguanidine- 
induced colon tumorigenesis in rats. 
However, the results might have been 
confounded by an inadequate provision 
of linoleic acid in the diet. 

Similarly, for pancreatic cancer, one 
study (Ref. 17) showed a positive 
relationship, but another showed 
inconsistent effects, of fat intake on 
different lesions: adenoma, 
adenocarcinoma, or carcinoma in eitu 
(Ref. 19). Appel et al. (Ref. 16) did not 
find a significant difference in azaserine 
induced pancreatic neoplasms in rats 
between a group of rats given the 20 
percent by weight lard (20 percent of the 
diet as measured by weight, not 
calories) and a group receiving a 
combination of 4.5 percent by weight 
lard and 0.5 percent by weight safflower 
oil. However, the low lard diet might not 
have provided adequate linoleic acid for 
growth of tumor cells. 

Although the rest&s of the animal 
studies are not in complete agreement, 
taken as a whale, and considered in the 
light of the aforementioned criteria, 
rodents consuxni a high fat diet 
experienced signi ?! cant elevation in the 
occurrence of tumors as measured by 
incidence, multiplicity. or metastasis. As 
discussed above, Borne animal studies 
showed sign&ant reductions in the risk 
of tumorigenesis by reducing fat intakes 
from 20 percent by weight to 5 percent 
by weight. However, there was no dose- 
response study that quantitatively 
delineated the level of fat reduction in 
the diet necessary to cause reduced 
tumortgenesis. 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 fat (Refs. 
16 end 23). 

ii. Fat level vwsus energy [calorie) 
intake. Intake of dietary fat is highly 
correlated with energy (in this 
document, energy is ueed in place of 
calorie) Intake, and the question has 
been raised a8 to whether energy intake 
or fat intake is the major dietary factor 
affecting tumorigenesia. In many recent 
animal studies, researcher8 have tried to 
determine the independent effect of 
dietary fats on tumorigenesis by using 
isocaloric diets or by training 
experimental animals to consume 
Bimilar energy. Most of theee studies 
with similar energy provisions among 
test group8 showed significant i 
associations between dietary fat level 



and cancer risk: mammary tumor8 (Ref. 
111, pancreatic tumors (Ref. 17). and 8ktn 
tumors (Ref. 23). One study (Ref. 19)~ 
however, with similar energy provisions 
showed inconsistent results in N- 
nttrosobis (~oxopropyl) amine-induced 
pancreatic ductular tumorigenesis. fn 
this study, high fat significantly 
increased multiplicity ofcarcinomas in 
situ but not multiplicities of adenomas 
or adenocarcinomas. in addition. from a 
Murine mammary tumor virus-induced 
mammary rumor study in mice, Shao et 
al. (Ref. 10) reported that energy 
consumption rather than fat level affects 
tumorigenesis. However, this study had 
severe limitations in its methodology 
and execution because of a high, 

’ unexplained, nontumor death rate (26 of 
60 total mice) which was even higher 
than the tumor death rate (19 of oo 
total). 

Abundant data have shown that 
energjj restriction itself significantly 
reduces cancer risk probably through 
different mechanisms than the one 
through which dietary fat exerts its 
effect (Ref. 11). Although both fats 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. 

mammary gland and pancreas in 
rodents. The amount of linoleic acid 
required for maximal tumorigenesis is 
higher than the linoleic acid requirement 
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 ftsh oil, 
might 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 Iinoleic acid 
provision in their diets in the following 
discussion. 

iii. Types offat. The effects of 
different types of fat (saturated fat, 
monounsaturated fat, and 
polyunsaturated fat) on tumortgenesis 
have not been studied extensively, and 
the result8 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 discuss only 
scientific data relevant to the 
association of omega-3 fatty acids with 
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 ts 
that the diets under study often 
contained fish oil as the sole fat source 
or contained very high amounts of fish 
oil with very low amounts of corn oil. 

Those very high fish oil diets would 
not have provided adequate linoleic acid 
for growth of the tumor cells. There may 
be a dietary requirement of linoleic acid 
at 3 to 5 percent by weight to yield a 
maximum carcinogenesis at the 

There are few fish oil studies in which 
the linoleic acid provision seems 
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 al. (Ref. 16) reported that 
azoxymethane-induced colon 
tumorigenesis in rats was significantly 
suppressed by a very high level of fish 
oil (15.5 percent by weight) diet 
compared to high levels of corn oil in the 
diet. Unlike the effect of total fat on 
tumortgenesis, the effect of ftsh 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-O fatty acid ratio in the 
diet with azasertne-induced pancreatic 
AACN. fn 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-O ratio at 0.01 to 7.0 
significantly decreased AACN in 
number and volume. There was 
significant regression between an 
increased omegad:omega-6 ratio and 
decreased AACN diameter. 

Deschner et al. (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 otl to 16 
percent corn oil diet significantly 
enhanced the tumortgenesis while a 10.2 
percent fish oil to 10.2 percent corn oii 
diet suppressed it. Because the corn oil 
level is not held constant as the fish oiI 
concentration is varied, it is not possible 
to comment on the tumortgenic 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 al. (Ref. 12) 
reported a nonsignificant tumor 
inhibiting effect of high (15.5 to 20.5 
percent by weight) fish oil on 

transplanted mammary tumorigenesis in 
rats. 

Although most 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 
limitation8 described above. 

v. Biochemical mechtinisms. Although 
several mechanisms have been 
proposed, the biochemical mechanism 
by which fats 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 tn 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 tumortgenesis (Ref. 
32). Another proposed mechanism is 
that polyunsaturated fatty acids may 
promote fat peroxtdation at cell 
membranes or subce&tlar sites such as 
deoxyribonucleic acid (DNA), 
mitochondrta, or microsomea. leading to 
the initiation of carcinogenesis (Ref. 32). 
A third suggestion is that dietary fat8 
alter immune function, gene expression, 
and metabolism of chemical carcinogen8 
(Refs. 34 and 35). Fats may also increase 
levels of estrogen and androgen, thereby 
enhanchtg the risk of such endocrine- 
responsive tumor8 a8 cancer of the 
breast and prostate (Ref. 38). 

With regard to colon cancer, the 
effect8 of free fatty acids and bile acids 
on the colonic epithelium have al80 been 
debated. The ionized form8 of these 
substance8 may be irritating and toxic 
to colontc epithelial cells and may 
increase cancer risk by promoting or 
possibly initiating colon carcinogenesis. 
Bile acids, particularly those modified 
by intestinal enzymes, may also 
increase cancer risk by accelerating 
turnover of intestinal mucosal cell8 (Ref. 
33). Omega-3 fatty acid8 found in fish oil 
may suppress tumortgenesis by an 
altering eicosanoid production. 

b. Human studies. FDA considered the 
following kind8 of human studies in this 
review of the. role of dietary fat8 in 
cancer: (1) Correlational (ecologic) 
studies-correlational studies examine 
the relationship between the exposure 
and health outcome among population8 
using grouped data. Because these 
studies do not examine relations among 
individuals, they have been regarded 
traditionally as useful for generating 
hypotheses rather than d+‘tnitively 
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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 human 
populations. In case-control studies, the 
relationship of an attribute to the 
disease 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 study is 
that diet is assessed in the cases after 
diagnosis, so that cases may 
unintentionally overestimate or 
underestimate fat intake. Cohort studies 
compare individual5 who have been 
exposed to a risk factor to those who 
have not and observe the individual5 
over time to determine if disease 
develops. In cohort studies. diet is 
assessed at the beginning of followup, 
before cancer develops. 

Two criticisms have been raised in 
regard to results of the analytical 
epidemiologic studiei of dietary fats and 
cancer. Such studies are often carried 
out in population5 with 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 emerge5 only at & level below 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 
misciassification of a substantial 
proportion of subjects. Homogeneity of 
dietary intake in populations,~togetf;er 
with misclassification of dietarv data. 
tends to weaken the observed ” -- 
association and limit5 the ability of 
epidemiologic studies to demonstrate a 
true direct relationship between dietary 
fats and cancer. 

Thirty-one original epidemiological 
research articles publidhed since 1967 
were reviewed and are critiqued in 
Table 2. 

i. Breast cancer, In relation to breast 
cancer, 2 ecologic studies (Refs. 37 and 
38), 2 cohort studies (Refs. 39 and 40). 11 
case-control studies (Refs. 41 through 51, 
and Refs. 87 and 89). 2 surveys (Refs. 52 
and 53), and 6 studies examining 
prognostic indicators of breast cancer 
(Refs. 53 through 58), and 1 metaanalysis 
of 12 case-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 analysis. Therefore, the 

effect of dietary fat on the cancer 
incidence was assessed independently 
of the effect of energy intake. When 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 was 
also associated with breast cancer 
incidence. However, intake of 
monounsaturated fatty acid5 or omega-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. 

Most 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). Among 
those six studies with positive results, 
three studies (Refs. 46,50 and 87) 
adjusted energy intake in the risk 
estimation. Gerber (Ref. 431 reported a 
borderline (p=0.07) 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-energy and 
higher carbohydrate-energy intakes. 
However, the author5 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 atypias and 
borderline carcinomas in situ were 
associated with frequent meat fat 
consumption but the results were not 
statistically significant. 

Two studies (Refs. 42 and 45) resulted 
in no associations. In one (Ref. 42), 
intakes of energy, protein. or 
carbohydrates were also not associated 
with the risk of breast cancer. However, 
dietary habits of the population 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) 

were 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 between the cases and the 
controls. 

In a study of 85 Israeli women, Eid 
and Berry (Ref. 52) reported that fatty 
acid composition in breast tissue was 
not associated with the risk of breast 
cancer. In this study, the percent 
composition, but not the amount of fatty 
acids, was reported. Studies in rodents 
have demonstrated that after a 
requirement for linoleic acid is met. total 
amount rather than type of fat in the diet 
is responsible for tumorigenesis. 
Therefore, the result5 bf Eid and Berry 
are not contradictory to the current fat 
and cancer hypothesis. On the other 
hand, Neoptolemos et al. (Ref. 59) found 
that tissue arachidonic acid was 
decreased in colon cancer patients 
whereas there was 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 agsociation between breast 
cancer risk and saturated fat intake in 
post menopausal women. However, he 
was unable to adjust the 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 independent of the effect of energy 
intake. The total amount of fat rather 
than any.specific type of fat seems to be 
responsible for the elevated risk of 
breast cancer. 

The Howe et al. 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 (56,637 women, 519 cases 
during a s-year followup). The group 
that consumed the highest amount of fat 
demonstrated a risk of developing 
breast cancer that was 1.3 times as great 
as the group that consumed the least 
amount of fat after adjustment for other 
sources of energy. Intake of various 
types of fat (saturated, 
monounsaturated, and polyunsaturated 
fatty acids) showed a general pattern of 
increasing risk of breast cancer with 
exceptions in the lowest quartile for 
intake of saturated and 
monounsaturated fatty acids. On the 
other hand, in a 2@year prospective 
study with a smaller cohort (3,988 
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women, 54 cases) in Finland, Kneckt et 
al. (Ref. 39) found no association 
between energy-adjusted fat intake and 
risk of breast cancer. The strength of the 
association between fat intake and the 
breast cancer risk could have been 
underestimated in this study because of 
possible changes over time in dietary 
habits during the 20 years before 
diagnosis. 

The results of these two prospective 
studir!s are contradictory regarding the 

* relationship between dietary fat and 
cancer. To date, only a small number of 
prospective studies that have examined 

is 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 
would have to show sufficient variation 
to detect an effect. 

To test the feasibility of low-fat 
dietary maintenance over time, a Z-year 
intervention study by Insull et al. (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’ i 
inference that studies that requiring 
maintenance of a low-fat diet are 

1 

feasible. 
ii. Colon cuncer. There have been few; 

studies published on the relationship of ,’ 
dietary lipids to colon cancer since the 
authoritative documents. An overview 
of these studies is given in Table z and 
discussed below. 

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

The Hursting, et al. 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 
well as total calories, the intake of 
saturated fat was significantly 
associated with the incidence of colon : 
cancer. The intake of omega-6 or omega; 
3 polyunsaturated fatty acids were not j 
associated with the risk of colon cancer.: 
(See Table 2 for detailed critiques for i 
each study.) Morales Suarez Varela-et ) 
al. (Ref. 80) evaluated the relationship 
between Spanish diet and rectal or 
colon cancer and found a positive 
correlation 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. 

greatest quantity of total fat exhibited 
1.8 times the risk of colon cancer as the 
group consuming the lowest quantity. In 
males, the risk was 2.0 times as great. 
However, various lipid types (saturated 
fat, monounsaturated fat, 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 with increased 
energy intake and with increased total 
fat intake but only the trend of 
increasing risk with increasing 
consumption levels was statistically 
significant. None of the individual fat 
consumption levels was associated with 
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 al. (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 totai 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 
was 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. 

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

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 followed 
for 22 years. The results, which were not 
adjusted for total energy intake, 
demonstrated that fat intake did not 
affect colon or rectal cancer risk. 

because the results were not adjusted 
for the effects of energy. 

iii. Other cancer. Correlational 
(ecologic) studies (Ref. 38) demdnstrated 
a significant association of energy- 
adjusted, estimated total lipid intake 
and prostate cancer but not with the 
incidence of cetivical or lung cancer. 
When the results were adjusted for 
intake of component fats as well as total 
calories, the intake of saturated fat and 
omega-6 polyunsaturated fat was 
significantly associated with thd 
incidence of prostate cancer. The intake 
of nionounsaturated fat or omegit-3- 
polyunsaturated fat was not associated 
with of risk of cancer. See Table 2 for 
detailed critiques for each study. 

Ghadirian pt al. case-control studies 
(Ref. 63) found significant associations 
of total lipid and saturated fat idtake 
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 al. (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 sdmewhat contradictory. A 
well done case-control study of 
pancreatic cancer (Ref. 78) found no 
increased cancer risk associated 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 relaiionship between 
pancreatic cancer and indicators of 
dietary fat in a well-controlled case- 
control study. 

A case-control study in Hawaii (Ref. 
84) showed that male lung cancer 
patients consumed significantly more 
fats (total fats, saturated fats, acd 
monounsaturated fats) compared to the 
controls after adjustments for age, 
ethnicity, and cigarette smoking. 
However, there was no significant 
association between lipid intakes and 
risk of lung cancer in females. 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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in a case-control study in Sweden. 
Gender. age, and smoking habits, but 
not energy intake, were adjusted in the 
data analysis. Maciure, et al. (Ref. 83) 
found a weak association between risk 
of renal cancer and fat consumption. 
(See Table 2 for detailed critiques of 
these studies.) 

Slattery, et al. (Ref. 66) in a case- 
control study of prostate cancer found 
no association with a high fat diet 
consumed as adolescents and a siight 
association with a high fat diet 
consumed by cases as adults. 

Thus. one correlational study found a 
positive, energy-independent 
association of total fat intake with the 
risk of prostate cancer but not with 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 
cancer, 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. 
41,44.48,48,49,82 and 65 through 68). 
The results of these studies were 
contradictory. Meat consumption was 
positively associated with risk of colon 
cancer or rectal cancer (Refs. 62,66 and 
67) and with stomach cancer (Ref. 76), 
but not with risk of breast cancer (Refs. 
41,44,48 and 491, lymphoma (Ref. 68), 
drothelial cancer (Ref. 65), or oral 
or pharyngeal cancer (Ref. 89). An 
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additional case-control study of stomach 
cancer found a decreased cancer risk 
with increasing consumption of 
vegetable fat (Ref. 74). Consumption of 
whole milk (Ref. 48) or milk (Ref. 66) 
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. 87). Consumption of 
margarine was not associated with the 
risk of colon cancer (Ref. 66). 

Methodological limitations inherent in 
case-control studies using food 
frequency questionnairesmay have 
contributed to the difficultv of 
interpreting these results. These 
limitations include recall bias, 
interviewer bias, inconsistency in 
estimation of food consumption, and 
homogeneity of the population tested. 
Interactions among nutrients or other 
food components beyond fat might also 
have weakened the results. 
4. Other Relevant Information 

a. Breast cancer and colon cancer: 
public health aspects. Breast cancer is 
the second leading cause of cancer 
death among women. In 1990, 
approximately 44,000 women died of 
breast cancer in the U.S. while 150,000 
new female cases were d* lagnosed. 
Approximately 1 woman in every 10 will 
develop breast cancer in her life (Ref. 1. 
pp. 415-6). The prevalence of breast 
cancer in the United States was 
estimated to be 1,517,882 cases in 1990. 
Thus breast cancer represented 24 
percent of all cancers in ISNO and 39 
percent of all cancers in females (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 time 
the rate of increase slows or even 
reverses in some populations. After 
menopause, another rise occurs in high- 
risk populations. 

Breast cancer has tended to be more 
common among higher socioeconomic 
groups and among Caucasians. 
Recently, however, rates have been 
rising among blacks, Hispanics, and 
people of Asian origin. The health care 
costs for breast cancer for 1990 are 
estimated at $8.5 billion, with an 
additional $18.5 billion, if lost wages due 
to disability and early mortality are 
considered (Ref. 73). 

Cdon cancer is a common disease in 
developed countries. It is the third 
leading cause of cancer death in the 
western world, 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,~ 
nopulation (Ref. 701. In XEJO the 
~r&alence was 33i980 cases in men 
and 432,435 cases in women in the 
United States (Ref. 73). Both incidence 
and mortality from colon cancer have 
been relatively stabIe for the past 30 to 
40 years. Recently, however, there has 
been an indication that mortality is 
decreasing among women in North 

America and possibly among men in fhe 
United States (Ref. 3, p. 118). Health 
care costs for colon cancer (199D) were 
estimated at $4.3 billion, with an 
additional $8.4 billion in lost wages due 
to disability and early mortality (Ref. 
73). 

b. Potenfiul safety concerns of dieturl, 
fat intake restriction. Restriction in the 
intake of dietary fat may reduce the 
consumption of essential fatty acids. 
The requirement of linoleic acid to avoid 
essential fatty acid deficiency is 1 to 2 
percent of total caloric intake. Currently, 
the average linoleic acid consumption in 
the U.S. ranges between 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 from the current 36 to 
37 percent of total calorie intake to 
about 30 percent is not likely to cause 
essential fatty acid deficiencies in the 
general population. 
5. Conclusions 

Although the results of animal studies 
are not entirely consistent, taken as a 
whole, the results show that high fat 
diets enhance carcinogen-induced tumor 
development of the mammary 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 
amount of dietary linoleic acid (3 to 5 
percent by weight) for maximum 
mammary tumorigenesis in rodents is 
higher than the linoleic acid requirement 
for the rodent exclusive of the tumor 
cells (1 to 2 petient by energy), and 
approximates the current. average 
consumption of iinoleic acid in the U. S. 
Once the iinoleic acid requirement is 
met, the total amount of fat in the diet, 
rather than types of fat, seems to be 
responsible for tumor development 
(Refs. 20 and 71). 

The effects of different types of fat on 
tumorigenesis have not been studied 
extensively. and the results are as yet 
inconclusive. Generally, both a high 
saturated fat diet and a high 
polyunsaturated fat diet show tumor 
enhancing effects. Most studies that 
examined the effects of omega-3 fatty 
acid-rich fish oils on tumorigenesis 
consistently concluded there was a 
suppression of tumorigenesis. However. 
most of these studies were flawed in 
biological plausibility, and the results 
are not easily extrapolated to humans. 
The mechanism by which fat affects 
tumorigenesis has not been definitively 
established. 

International correlational studies of 
human populations reported that dietarv 
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lipid intake, independent ofenergy 
intake, is associated with tumor&en&s 
particularly of the b*ast, colon, and 
prostate but not with the imidence of 
cervical or lung cancer. These results 
suggest that the effect of fat intake on 
cancer incidence may be site-specific. 

Four cohort studies were reviewed. In 
a 20-year followup study in Finland. 
energy-adjusted total fat intake was not 
associated with the risk of breast 
cancer. In a large, 5 year followup study 
in Canada, the energy-adjusted intake of 
total fat was weakly but significantly 
associated with the risk of breast 
cancer. All three fat types [saturated, 
monounsaturated and polyunsaturated) 
showed a general pattern of increasing 
risk with increasing fat intake. In a large 
cohort study of 88,752 nurses, Willet t et 
al. (Ref. 62) found a significant 
association of dietary total fat, animal 
fat. saturated fat. and monounsaturated 
fat with the incidence of c&n cancer. 
However, a Japanese cohort study 
demonstrated that fat Intake did not 
increase the risk of colon or rectal 
cancer (Ref. 85). 

The total fat intake was associated 
with the risk oi breast cancer in most. 
but not all, case-sentrol studies: Six 
studies found a significant relationship. 
one study found a borderline 
association, and two studies found no 
relationship. As in the animal studies. 
no specific effects of different types of 
fat were found in these studies. In some 
studies, all t3rpes of fatty acids were 
associated with carcinogenesis; in some 
other studies. only saturated or 
monounsaturated fatty acids were 
associated. 

Because energy intake and lipid 
intake are higbay mrrelated, it is 
possible that the association between 
dietary fats and cancar is confounded 
by energy intake. It also has been 
demonstrated in animal and human 
studies that energy Intake in excess of 
an esqential requirement is of primary 
importance in determining the incidence 
of induced and spontaneous tumors. 
However, FDA s evaluation of recent 
research reports, both in animal and 
human studies, provides convincing 
evidence that the effect of dietary lipids 
on tumorigenesis is independent of the 
effect of energy. 

Few studies evaluated fats in the 
context of overall food consumption. 
The results of studies of the association 
between the risk of cancer and 
consumption of meat, milk, or dairy 
products are inconsistent. 
Methodological limitations may have 
obscured any association that exists. 

There have been no clinical trials or 
dietary intervention studies examining 
the quantitative relationship between 

reduction in fat intake and altered 
cancer risk in populations. Therefore it 
is not possible to conclude how much 
reduction in fat Intake is necessary. or 
how soon in life it must commence. to 
reduce the risk of cancer in the U.S. 
population. Intervention studies of 
cancer are difficult to perform b&cause 
the rarity of outcome for specific types 
of cancer requires enormous sample 
sizes. In addition, the long latency, 20 to 
30 years for most types of cancer, makes 
such studies difficult and costly. For this 
reason, observational epidemiology 
studies are generally accepted as 
sufficient. as was the case for the first 
Surgeon General s Report on smoking. 
Nevertheless, the weight of evidence 
shows that a diet that is low in total fat 
is consistent with a low risk of some 
types of cancer. 

The 17-year Followup study of the 
National Center for Health Statistics’ 
First National Health and Nutrition 
Examination Survey (Ref. 72) examined 
the relationships between dietary fat 
and the risk of cancer of the breast, 
prostate, and colon in 5,454 men 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 between the 
groups with the highest and the lowest 
fat Intakes, 37 percent energy versus 32 
percent 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 may be needed 
to observe any reduction in cancer risk 
in the United States. 

Thus, the conclusions of the 
authoritative reviews that dietary fats 
have an important influence on cancer 
incidence and mortality, particularly at 
sites such as tha breast colon, al:d 
prostate. are supported by the results of 
recent animal and ecological stui:les. 
Results of human prospective and case- 
control studies are less SUpptJrtiVe. in 
part because of limitations ,n the 
experimental design. However, the 
majority of case-control studies are 
consistent with the conclusion that fa I 
intake is associated with the risk of 
breast and colon cancer. 

Although cancer at many sites was 
affected by fat intake in animal studies, 
epidemiologic studies failed to show 
convincing evident for the fat and 
cancer relationship at various sites. 
Furthermore, an international ecologic 
study found an association between fat 
intake 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 may be site- 
specific. 

From the review of other authoritative 
documents and recent research reports, 
the agency concludes that dietary fat 
intake may affect the risk of breast, 
colon, and prostate cancer. More studies 
are needed to examine the relationship 
between fat intakes and cancer at other 
sites. 

No scientific evidence is available 
that demonstrates that any specific fat 
type is more causative of cancer than 
another. All types of fat (saturated, 
monounsaturated. and polyunsaturated) 
may be associated. Therefore, total fat 
content, rather than any specific type, 
may be responsible for the tumor 
enhancing activity of fat in the curren+ 
diet of the U.S. population. 
171. Tentative Decision to Authorize a 
x-X&& clalln RN IBgeetion of 
Dietary Fat b RexLad &ti~k of Cancer 

FDA has reviewed the Federal 
government and other review 
documents as well as recent research 
and review articles relevant to dietary 
fat and cancer risk. In addition, the 
agency considered all comments 
received in response to the Federal 
Register notice of March 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 dietary 
fat and cancer risk. FDA tentatively 
finds, based on this evidence and the 
authoritative reports, that there is 
significant scientific agreement among 
qualified experts. The agency is 
proposing to authorize a health claim for 
fat and cancer on the label and labeling 
of foods provided that such statements 
comply with the requirements of 
proposed 0 lM.73. Under this proposal, 
the claim will convey the message that 
diet-s low in fat may reduce the risk of 
some types of cancer, particularly 
breast, colon, and prostate. FDA also 
tentatively concludes that the message 
must be restricted to these three types of 
cancer because of the limitations of 
scientific data about other types of 
cancer. 
IV. Description of and RatbnaIe for 
Regulations 
A. Relotianship Between Dietary Fats 
and Cancer 

Based on all of the evidence, FDA has 
tentatively determined that there is 
significant scientific agreement among 
experts qualified by training and 
experience to evaluate such claims, that 
all of publicly available evidence 
support5 the conclusion that diets high 
in fat increase the risk of cancer. and, 
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more importantly, that diets low in fat is 
associated with the reduced risk of 
cancer. FDA recites this fact in proposed 
8 101.73(b)(I) and states that the 
research to date shows that it is total 
fat, and not any particular type of fat 
that is associated with cancer risk. 

The specific health claim topic, as 
described in section (g)(b)(l)(A)(vi) of 
the 1990 amendments was dietary lipids 
and cancer. FDA has tentatively found 
that the intake of dietary lipids is 
associated with cancers of the breast, 
colon, and prostate. This tentative 
finding is based on the conclusions of,a 
number of comprehensive reports by the 
Federal Government and the NRC which 
identified cancers 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 
$3 101.14(d)(z)(v), FDA is including in 
proposed 8 101.73(b)(g) 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 
propoied regulation states that 
significant public health benefits can be 
derived from decreased consumption of 
foods high in fat, including the reduced 
risk of breast, colon, and prostate 
cancer. 
C. General Requirements 

1. Conformity With Proposed 8 101.14 
Proposed 8 101.14 sets forth the 

general provisions applicable to health 
claims. In proposed 0 101.73(b)(3)(i), 
FDA is proposing that health claims 
relating to an association between 
dietary lipids and cancer must meet all 
requirements for health claims proposed 
in 0 101.14, as set forth elsewhere in this 
issue of the Federal Register. 

2. Qualifying Nutrients: Total Fat 
In proposed 5 101.73(b)(3)(ii), FDA is 

proposing that a health claim relating 
diets low in fats to reduce the risk of 
cancer must meet requirements for “low 
fat” or “fat free.” 

The evidence for the association 
between intake of dietary lipids and risk 
of cancer pertains to total dietary fats. 
In the companion document on general 
requirements for health claims for food 
(published elsewhere in this issue of the 
Federal Register), FDA is proposing that 
for a substance such as dietary fats for 
which a low level of intake is needed to 

achieve dietary goals. the substance be 
present in a food at a low enough level 
to justify a claim. FDA is proposing that 
that level be the level that is necessary 
to make a “low fat” or “no fat” claim. 
As proposed in the companion 
document on “Definitions of Nutrient 
Content Claims for the Fat, Fatty Acid, 
and Cholesterol Content of Foods,” 
these levels are, for a “low fat” claim, 
less than 3 g of fat per reference amount 
customarily consumed, per labeling 
serving size. and per 100 g. For a “no 
fat” claim, FDA is proposing that the 
food contain less than 0.5 g of fat per 
reference amount customarily consumed 
and per label serving size. 

As explained in the companion 
document on general requirements for 
health claims, FDA is proposing that the 
food contain “low” or “no” fat to ensure 
that it contains a level of fat that is 
appropriate for inclusion in a diet that is 
low in fat. PDA seeks comments on 
whether a food that qualifies for a 
“reduced fat” or comparative claim 
should also qualify to bear this health 
claim. 
11. Specific Requiremen Is 

In proposed 0 102.73(b)@)(i), FDA is 
proposing to require that any health 
claim made relating to dietary lipids and 
cancer specifically state that it is diets 
that are low in fats that may reduce the 
risk of some types of cancer. 

In proposed 0 101.73(b)(4)(ii). to reflect 
the strength of the scientific evidence 
regarding the relationship of dietary 
lipids to risk of cancer, FDA is proposing 
that any health claim make clear that 
ingestion of diets low in fats “may” 
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. However, 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 
5 101.73(b)(4)(iii), the agency is 
proposing to require that health claims 
acknowledge the existence of other risk 
factors for cancer in addition to the 
dietary risk factor of fat intake. The 
agency believes that this additional 
information provides a context that is 
essential for an understanding of the 
nutrient to disease relationship. 

AS for terminology, in proposed 
0 101.73(b)(4)(iv). FDA is proposing that 
health claims refer to the nutrient 
disease relationship using the term 

“total fat.” This terminology is 
consistent with colloquial usage. Thus. 
the claim will be clear and not 
misleading to the public. It also reflects 
the available evidence. In proposed 
3 101.73(b)@)(iv), FDA provides that a 
combined fat and cancer and fat and 
cardiovascular claim may be used if a 
food qualifies for both claims. In 
proposed 3 101.73(a). FDA is 
summarizing the scientific evidence that 
establishes a relationship that exists 
between saturated fat, cholesterol. and 
total fat and cardiovascular disease. 
FDA is proposing t.o authorize health 
claims on qualifying foods that meet the 
criteria for “low” saturated fat, 
cholesterol, and total fat or no 
cholesterol and total fat. 

For the estimation of attributable risk. 
in proposed 9 101.73(b)(4)(v), PDA 
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 requirement is proposed in 
conformity with proposed 
§ 101.14(d)(g)(iii) which requires that the 
claim not be misleading. The review of 
Federal government documents and 
other authoritative reports and more 
recent scientific evidence revealed no 
scientific agreement on a precise level of 
risk reduction for the relationship of 
dietary fat to cancers. 

In Q 101.73(b)@)(vi), FDA is proposing 
that the claim may not specify the 
particular types of fats and fatty acids 
that may be related to the risk of cancer. 
FDA tentatively finds that the evidence 
is not sufficient to characterize the 
relationship more specifically than 
between cancer and total fat. 
E. Optional Information 

For total dietary context, in proposed 
0 101.73(b)@)(i). FDA proposes to permit 
claims to refer to the latest U.S. Dietary 
Guidelines for Americans [Ref. 6). The 
agency is proposing to permit such 
references to help ensure that the claim 
is presented in a way that will help 
consumers to understand it in the 
context of a total daily diet. The agency 
recognizes that a statement about the 
impbrtance of good nutrition that does 
not make a connection between any 
substance and a particular disease, as is 
the case with many of the Dietary 
Guidelines, is not a health claim. H. 
Rept. 101~538,lOlst 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 information in 
conjunction with a health claim to 
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ensure that that information is used in a 
,onsistent and nonmisleading manner. 

Providingadditional health claim 
information, in proposed 
$lol.n(b)[5)(ii), the agency is proposing 
to allow manufacturers to provide more 
detailed information to consumers. This 
information may provide a more 
accurate and complete description of the 
relationships among both dietary fats 
and risk of cancer and heart disease. A 
statement on how to obtain this 
additioaai information may be provided 
in or near the health claim. Such 
additional information, however, is not a 
substitute for that required in a health 
claim. 

F Sample Health Claims 
FDA is also providing in proposed 

8 101.73(b)(6) two sample health claims. 
These model claims have been prepared 
by the agency to reflect all the 
requirements of proposed 4 WL?X They 
are only samples, however, if these 
sample health claims are adopted by the 
agency, manufacturers will be free to 
use them. They wilt also be free to 
devise their own message provided that 
it complies with the regulation. 

V. Environmental Impact 

The agency has determined under 21 
CFR 2Fh24(aj(il) that this action is of a 
type that does not individually or 
cumulatively have a significant effect on 
the human environment. Therefore, 
neither an environmental assessment 
nor an environmental impact statement 
is required. 

VI. Effective Date 
FDA is proposing to make these 

regulations effective 6 months after the 
publication of a final rule based on this 
proposal. 

VII. Comments 
Interested persons may, on or before 

February 25. XXX, submit to the Dockets 
Management Branch (address above) 
written comments regarding this 
proposal. Two copies of any comments 
are to be submitted, except that 
individuals may submit one copy. 
Comments are to be identified with the 
docket number found in brackets in the 
heading of this document. Received 
comments may be seen in the office 
above between 9 a.m. and 4 p.m., 
Monday through Friday. 
VIII. Economic impact 

The food labeling reform initiative, 
taken as a whole, will have associated 
costs in excess of the $100 million 
threshold that defines a major rule. 
Therefore, in accordance with Executive 
Order 12291 and the Regulatory 

Flexibility Act [Pub. L. 98-354). FDA has 
developed one comprehensive 
regulatory impact analysis (RIA) that 
presents the costs and benefits of all of 
the food labeling provisions taken 
together. The RIA is published 
elsewhere in this Issue of the Federal 
Register. The agency requests comments 
on the RIA. 

IX. Appendix to the Preamble- 
Consumer Summary cm Dietary Lipids 
and Cancer and Dietary Lipids and 
Coronary Heart Disease 

As described in the companion 
document (published elsewhere in this 
issue of the Federal Register) on general 
requirements for health claims, the 
agency ia requesting comment on the 
need for consumer health claims 
summaries. The focus of the consumer 
summary would be to provide factual 
information to aid the consumer in 
understanding the diet-disease 
relationship. The following appendix is 
a proposed consumer summary on 
dietary lipids and cancer. The role or 
relationship of dietary fats to cancer risk 
is discussed along with the relationship 
of dietary fats to coronary heart disease. 
FDA solicits comment on this document 
as explained in the proposal on general 
health claims published elsewhere in 
this issue of the Federal Register. 

Appendix--Dietary Lipids and Cancer 
and Dietary Lipids and Coronary Heart 
Disease 

Under the provisions of the Nutrition 
Labeling and Education Act of 1990, 
manufacturers may put clear 
information on the food label about the 
relationship between a nutrient, such as 
fat or cholesterol, and a disease or 
health-related condition. To prevent 
consumers from being misled, the Food 
and Drug Administration (FDA) allows 
only truthful label statements about diet 
and health relationships that are firmly 
supported by the current scientific 
evidence. There is agreement that the 
scientific evidence is strong enough to 
allow health claims about the 
association between total fat in the diet 
and the risk of some types of cancer and 
the association between saturated fat 
and cholesterol in the diet and the risk 
of coronary heart disease. 

Many consumers have said that 
health claims on food labels could be 
useful to them in making improvements 
in their diets. However, label space is 
often limited. Therefore, this pamphlet 
provides information about diet and 
health claims that supplements what 
you may see on food labels. 

In addition to the association between 
fat and cancer and between saturated 
fat and cholesterol and heart disease, 

FDA is allowing health claims about 
calcium and osteoporosis and sodium 
and hypertension. For information about 
these other diet and health 
relationships, write to: (TO BE 
INSERTED] 

What is Coronary Heart Disease? 
Coronary heart disease is a broad 

term that includes a number of diseases 
for which various medical names are 
used, including heart disease and 
atherosclerosis. Narrowing of blood 
vessels (medically called 
athemsclemsis] occurs in these 
diseases, which results in decreased 
flow of blood to some part of the body. 
The diseases include coronary heart 
disease 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, heart 
attack, sudden death, stroke or other 
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. 

What is Cancer? 
Cancer is not one disease, but more 

than 100 different diseases. In each of 
these diseases, cells begin to grow out of 
control at one site in the body, and these 
abnormal cells spread to other parts of 
the body. 

Why Are Heart Disease and Cancer 
Major Public Health Concerns? 

Coronary heart disease and cancer 
are public health concerns because they 
are the two leading causes of death in 
this country. Illness and death from 
these diseases cost billions of dollars in 
health care costs and in lost work. 
Moreover, early deaths from these two 
diseases cheat many victims of valuabie 
years of life. 

Despite the recent sharp decline in the 
death rate from this condition, coronary 
heart disease still accounts for the 
largest number of deaths in the United 
States. Cancer is the second leading 
cause of death in this country. The 
leading causes of cancer death are lung 
cancer. colorectal cancer, breast cancer, 
and prostate cancer. 

What Causes Cancer and Coronary 
Heart Disease? 

Both of these diseases are caused Oy a 
combination and interaction of multiple 
environmental, behavioral, social, and 
hereditary factors. It is clear that diet, 
one of the environmental factors, pla:,’ 
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an important role in the development of 
these diseases. 

Heredity and other factors, including 
elevated blood serum cholesterol, 
cigarette smoking, high blood pressure, 
obesity. and an inactive life style. are 
known to increase a person’s risk of 
developing coronary heart disease. 
EIevated blood cholesterol. one of the 
major risk factors for coronary heart 
disease, is associated with excess fat, 
especially saturated fat, and cholesterol 
in the diet. 

Many studies have established a 
strong association between a diet high 
in saturated fat and cholesterol and 
increased risk of coronary heart disease. 
High saturated fat and cholesterol diets 
are estimated to be associated with one- 
third of the cases of coronary heart 
disease reported in this country. 

The way diet affects blood cholesterol 
varies among individuals. However, 
blood cholesterol does increase in most 
people when they eat foods high in 
saturated fat 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 development. 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 
consumption, radiation, and dietary 
factors. 

Currently, the strongest scientific 
evidence relating diet to cancer is that 
the amount of total fat in the diet may 
have a relationship with cancer. In 
particular, many experts agree that 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 of scientific agreement that 
reducing total fat and saturated fat is 
likely to lower the rates of these two 
major chronic diseases, it is 
recommended that Americans z years of 
age and older choose a diet low in total 
fat and saturated fat. Animal products 
are the source of ail 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 What 
They Eat? 

The average U.S. diet, it’s estimated, 
contains about 37 percent of calories 
from total fat, 13 percent of calories 

from saturated fat, and 360 milligrams 
(mg) of cholesterol per day. Health 
experts recommend diets that contain 30 
percent or less of calories from total fat, 
10 percent or less of calories from 
saturated fat, and 300 mg or less of 
cholesterol a day. The U.S. Public 
Health Service has set a national health 
goal that all persons who are 2 years of 
age and older consume these levels of 
fat and cholesterol by the end of this 
decade. 
How Do You Learn How Much Fat and 
Cholesterol Foods Contain? 

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

A good way to learn about fat and 
cholesterol content is to read nutrition 
labels. Most foods now have nutrition 
information on their labels. 

The amounts of total fat and saturated 
fat in a serving of food are listed in 
grams (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. 

The daily value for total fat is 73 g, 
and for saturated fat is 25 g. That means 
total fat for a day of 73 g, of which no 
more than 25 g should be from saturated 
fat. These numbers are based on a 2,35O- 
calorie diet that has 30 percent of 
calories from fat and 10 percent from 
saturated fat. A 2,330-calorie diet is 
about the calories recommended for an 
adult woman. 

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 number 
of calories you consume by 30 percent 
(for example, ZOOOX.~O=~OO). 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 (~OOOX.~O=~OO: 
200 divided by 9=22 g of saturated fat a 
day). 

The daily value for cholesterol is 300 
mg, 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. 

What Do Label Claims About Fat and 
Cholesterol Mean? 

In addition to the amount of fat and 
cholesterol listed on the nutrition label, 
you may see other claims about fat and 
cholesterol content on some food 
packages. There are two types of these 
claims-nutrient content claims and 
health claims. 

Nutrient content claims describe the 
amount of fat, saturated fat, or 
cholesterol a food contains. These types 
of claims can be used on a label only if a 
food meets several definitions 
established by FDA. 
Cholesterol Claims 

A “cholesterol free” food has less 
than 2 mg of cholesterol and 2 g or less 
of saturated fat in a serving. 

A “low cholesterol” food has 20 mg 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 its 
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 tells 
the total amount of fat, for example, 
“cholesterol free, contains 12 g of fat per 
serving.” 
Fat Claims 

A “fat free” food has iess’than a H g 
of fat in a serving and no added fat or 
oil. 

A “low fat” 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 some foods in 
which fat 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 fat 
than our regular pound cake.” 

Foods such as fruits and vegetables 
that meet the definitions for fat or 
cholesterol without special processing 
may have claims on them. However the 
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label must say that fat or cholesterol is 
not usually present in the food, for 
example, “broccoli, a fat-free food,” 
“frozen perch, a low, fat food,” or 
“raspberries. a low saturated fat food.” 

Health claims are those made about 
the relationship between the amount of 
a nutrient you eat and the risk of a 
disease, for example, between total,fat 
and cancer or between saturated fat and 
cholesterol and heart disease, 

Health claims about the relationship 
between fat and cholesterol and heart 
disease can only be made on products 
that are low in saturated fat and 
chotesterol and have 15 percent or less 
of their calories from fat. To make a 
health claim, the product also cannot 
contain another nutrient that increases 
therisk of a diet-related disease other 
than atherosolemsis, for example, a high 
amount of sodium which has a 
relationship to high blood pressure. 

Health claims about the relationship 
between fat and cancer can be made 
only on foods that are low in fat 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: f@ts, fruit juices, 
vegetables, breakfast cereals, dried peas 
and beans, skim milk, pasta products, 
and diet salad dressings. 
Other Risk Factors for Cancer and 
Heart Disease 

Coronary heart diseases and cancer 
are complex diseases with multiple 
causes, and they [usually) develop over 
a long period of life. Iiereditary 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 of a hdalthy lifestyle and may help 
to decrease your chances of 
cardiotiascular disease and cancer. 
These include maintaining a healthy 
body weight and good physical fitness, 
not smoking cigarettes, &inking only in 
moderation if at a& and not abusing 
drugs. 

Facts To Keep in Mind 
It’s 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 wiil assure you have a more 
healthful diet. 

Eat@ a healthy diet, in itself, does 
not guarantee good health. A heelthy 
diet, however, is an important part of a 
healthy lifestyle. 

In addition to what you eat, many 
factors may be related to your own 
chance of developing a particular 
disease, for example, your heredity, your 
environment, and the health care that 
you get. Oti knowledge about most diet- 
health relationships is incomplete, and 
will improve a6 scientific knowledge 
increases. However, enough is known 
today about some of these relationships 
to encourage specific dietary practices 
that are believed to be beneficial., 
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List of Subjects ln 21 CFR Part 101 
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 Dnigs, it is proposed that 21 
CFR Part 101 be amended as follows: 

PART 101-FOOD LABELING 

1. The authority citation for 21 CE’R 
part 1M is revised to read as follows: 

Authority: Sets. 4.5,6, of the Fair 
Packaging and Labeling Act (15 U.S.C. 1453. 
1454.14551; sets. 2m. 30l.402.403.409. sm. 
502,505,701 of the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. 321.331.342.343.34& 
351, 352. 355.3jl). 

2. Section 101.73 is amended by 
adding paragraph (b) to read as follows: 
8 101.73 Health claims: lipids and 
cardiovascular disease and lipids and 
cancar. 
. * t * 

(b] Cancer-(l) Relationship between 
lipids (fat) and cancer. (i) Cancer is not 
one disease, but a constellation of more 
than 100 different diseases, each 
characterized by the uncontrolled 
growth and spread of abnormal cells. 
Cancer has many causes and stages in 

its develooment. Both environmental 
and gene& risk factors may be involved 
in affecting the risk of cancer 
occurrex&. Risk factors include a family 
history of a specific type of cancer, 
cigarette smoking, alcohol consumption, 
ultraviolet or ionizing radiation, and 
dietary factors. 

(ii) The strongest positive association 
between fat intake and cancer risk has 
been found between total fat intake and 
some types of cancer. Based on the 
totality of the evidence available at this 
time, 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 
with an increased cancer incidence. 
Research to date, although not 
conclusive, demonstrates that the total 
amount of fats. rather than any specific 
type of fat, is positively associated with 
cancer risk. The mechanism by which 
total fat affects cancer has not yet been 
established. 

(iii) A question that has been the 
subject of considerable researcn is 
whether the effect of fat 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 
studies are consistent in the associaiion 
of fat intake with specific sites, the 
studies relying on animal data are more 
compelling. FDA concludes that 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) The question of whether the 
association of total fat intake to cancer 
risk is independently associated with fat 
intakes, or whether the association of 
fat with cancer risk is the result of the 
higher energy (caloric) intake normally 
associated with hinh fat intake. has been 
raised. After reviewing the evidence, 
FDA has concluded that there is 
adequate evidence from both animal . 
and human studies to find that total fat 
intake alone, independent of energy 
intake, is associated with cancer risk. 

(2) Significance of fat intakes and risk 
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 nation recommend that 
dietary fat intake be reduced to a lev.4 
of 30 percent or less of energy (calories] 
from total fat. The scientific evidence 
supports the conclusion that this 
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lowered level is associated with a 
potential reduction in the risk of breast, 
colon and prostate cancer. Although 
there is evidence that reductions in total 
fat intake below the level of 30 percent 
of calories from total fat may confer 
even greater health benefits, the 
recommended levels for total fat were 
set a! 30 percent of calories because 
they can be achieved without drastic 
changes in usual dietary patterns and 
without undue risk of nutrient 
deficiency. 

(3) General requirements. A food label 
or labeling may contain a health claim 
stating that diets low in total fat may 
reduce the risk of some types of cancer, 
particularly colon, breast, and prostate 
cancer, in the general popuiation 
provided that the following Fonditions 
are met by the product: 

(i) The food meets all general 
requirements of 0 101.14 for health 
claims. 

{ii) The food meets requirements of 
8 1OMZ for a “low fat” or “fat free” 
sfood. 

(4) Health claims may be used on the 
label and labeling provided such 
statements comply with the following 
specific requirements: 

(i) The claim states that diets low in 
fat (Le.. total fat) may reduce the risk of 
some types of cancer; 

(ii) The claim is stated using words 
such as “may” or “might” in accordance 
with the strength of the evidence for the 
relationship: 

(iii) The claim states that cancer has 
many causes, and that high total fat 
diets are only one of several factors 
associated with the risk of cancer; 

(iv) In specifying the nutrient the 
claim shall use the term “total fat”‘. 
tdese the food also meets the 
qualifications for a label statement on 
the cardiovascular disease-fat 
relationship in which case a combined 
statement may be used, 

(v) The claim shall no! quantitate the 
degree to which the risk of cancer may 
be reduced by diets low in total fat 
content; and 

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

(51 Health claims describing the 
relationship between dietary lipids and 
cancer may include the following as 
optional information: 

(if The claim may indicate that low fat 
intake as part of a total dietary pattern 
is consistent with the latest,U.S. Dietary 
Guidelines for Americans published 
jointly by the U.S. Department of 
Agrfculture and the Department of 
Health and Human Services. Concepts 
or quotes from this publication may be 

used on the label provided that they are 
truthful and not misleading; and 

(ii] The claim may include a reference 
that would direct interested consumers 
to more complete consumer information 
on the relationship of low to!al fat diets 
and cancer risk. 

(6) The following sample health claims 
may he used on the label or iebeiing of a 
food to convey the relationship between 
dietary lipids [i.e., total fat or fat) and 
cancer: 
Sample Health Claims 

Developing cancer is associated with many 
factors, such as a family history of the 
disease. cigarette smoking. and whet you eat. 
Eating a healthful low fat diet may help 
reduce the risk for some cancers. including 
breast, colon. and prostate cancer. 

Cancer Is associeted with many dietary 
and other risk factors. A diet low in total fat 
may reduce the risk of some types of cancers, 
including breast. colon. and prostate cancer. 

Dated: November 4.1SBl. 
David A. Kessler, 
&7mmissioner of Food and Drugs. 
Louis W. Sullivpo, 
Secretary of Health and Human Services 

Noto: The foollowing tables wttl not appear 
in the annual Code of Federal Regulations. 
sILLw4G COOE 416am-m 
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r*. bm*t.ge fish oil diet (inckkr~r: UK versus the tunwigenesia 

a7sx. a t-c pr t-c IXW~W Antioxidants use used 

ecus*: 1.3 ".?reun 2.9) 

16% fish oil diet dld mt affect 

tncidwx M  st9nificmtly elwrted 

tunr yield ccqar& to 10.2% fish oil 

diet 

Cwpred to hiph corn oil diet, La 

corn oil diet sipnificmtly rebced 

the kidewe (40% versus 63.3%): 

Effect of fat Ieve\ m  tuwx yield was 

mt significant 



f 4 

Rcddy 

et al.. 1991 

(Ref. 16) 

“ale, S-week-old. f3“ 

Diet R.S,“ULfll 

COlWl: 

“,gh corn oil dlct. ted &ring the 

postlnitlrtlm perlcd M not during 

the initlatlm period, significantly 

increased azorymethne-induced 

tMr1gWIs (Incidenc0 and 

mAtip1ictty of Cblrn admma and 

adenoc~rclnwd) ca?Qared to lou corn 

oil diet 

Hlph ffsh oil fed either durlnp the 

initiation or the pwtinitlatim 

prlcd, signfflcmfty rrducad 

azonFethme-induced incideme ud 

mJltlpllclty of co1m admom al-d 

admwarclrmw c~rcd $0 high eem 

oil; there wa no differem* in 

?uDwlgmesis betran low corn OIL and 

hl#h fish oil diet grows 

ARox,,mthan-ir&ced 

calm fmorlgenwis in 

mts wre 

significantly ahmced 

by high fat (hit+ corn 

oil) diet and 

Rignlffcmtly 

uqprerwd by high 

fish 011 diet; 

homer, the fish oil 

lrnl, tested. Iu 

tmrc~listl~lly high 

CalOCiC intaka wm 

dmllrr omng grap 

md thwe ww 110 

difference in bdy 

veight wlm; 

ther*fw., the effect 

Of corn OIL Irvcl 

(totR1 frtj lea* 

bldqmdmt Of *WY 

*ffect 



Objective 

Ihc effect of n-J fatty 

icid:n-6 fatty acid 

‘otio m the 

*vd?plmc Of 

mncreatic 

wenuQlostic lesions 

isle, Wday-old, 

listar rats, I5 per 

irocg 

L 

L llvmhs 

Ts:ti * 0.01 to 7:o 

totaL fat = 20 weight X 

.- _ _ _ . 

Res”l:s 

lncresscd ratio of n-3:~6 in the dlct 

resulted in significantly decreased~ 

atypical *char ccl, ncdles (Mw) in 

the nuhber m-d volme 

Cl, 378. 2.v 

'Significantly different frm the corn 

oil gray, 

There was aignif~csnr, hrt wtablc, 

regression ktrem increased rJ:n5 

ratio l d decreased MCW dietcr 

More than 15 weight X mrbdm oil 

(less than 5 weight X corn oil) In the 

diet did not further svpprcss the #ACM 

dwelopnnt 

nigh m&mden oil signiflcmtly 

decreased rerun prostaglandi~- 

thrcabaxs~,, prortaglsndin-E, .nd 6- 

K~to-prostaglandin-F,, 

AShe8-t 

Premopl*stic lesion, 

me tumr. WI tested 

Oecmtse less th." 5 

weight X corn 0iI 

Umre thm 15 night X 

menhaden of0 fn the 

diet did mt affect 

the ttmrfgemsls, 5 

weigliiYTtln:67&iy~ 

acid rich corn oii my 

be rqlired for 

optimal tmorigmesis 

The resulta nuggett 

that high n-3 fatty 

acfd in the diet my 

srpprcrs the 

dwaapmt Of 

amswine-inbced 

pr.zyapt*stfc Lesicfl 

of the pancreas in 

rats 

Iroceloric.diots wrc 

us+l, l nd,thcre.uem 

no differences in b+ 

nfsht chewes gano 

ways 

c 



P 

Reference objective *et snfmals 0uratlon of otet Mdltlc*ul Treatment Results l*SS-t 
(author, stuJv 

date, 

,~go The effect of mdde” ‘ to 5 I,2 mmth-old, 2 week, before corn Of, 0.75 right X Ultrwiolct radiation Skin: n-3 fatty acid-rich 

!f a[., 1989 cl,, cm 40 SkwHr-I mcc, ‘0 ami 20 wets 4 neight I 12x memdm OIL &lnifiCamlY fish of1 in the dfet 

Ref. 288) photocarcimgmsis fn Per group after “edmden 0s I 4 efght x prcgcqed 1atel-w period Cited to SfRnlffwtly 

hafrlerr we “ltravfolet 12 Right !4 4% mmhiden 011. 42 corn oil, or 0.75X ruppresced the 

radfa:fm tote1 fat cmn OIL dweIc+mm bf 

=  0.7s - 12 uefgfe x 4% lmdmdm 011 rfpnlfbnt1y uftrwfolet radiotlan- 

prOlmged c*tm-pwfod c-red to inhead rkfn 

4x cell Oil, kut mt 0.7% corn 011 tLmorigmdr In q  ,ct; 

12Z m&Mm oil rignlffuntly hamr, thq test 

8l$Qrec.sd rrltipllclty cbqwed to 

corn oil. Lrrt not a merbsm Oil or 

0.751 corn OIL pmvfdad mte 

L%lnwb&m oil slRnfficmtly linoldc rid for 

supprewed ultlplicfty c!xpmd to 

corn Oil. M  not 0.75x con Oil the host nirl 

Latemy cm& wultlplfcity rota1 fat level w** 

twm- the. w *Ural- per 

week) mid et 20 Iso caloric diets wed 

UWk> 

Corn OIL 4% 19.0’ l.bP 

0.75% 21-P OAF 
. 

-ii& 
_. _ 

Oil 4% a2 0.41’ 

12X 26.1’ 0.b 

‘biffernt letter as .-s.l&&;iptfcil 

shows . statlstkally sl~lil&nt 

dlfferm 

. 

. . 



Yam 

e: at., 19% 

(Ref. 30) 

_ 

be Effect of n-6 fat?/ 

Kid:“-3 fatty ac,.f 

,atio on tramplanted 

WEI-S 

c * 



et *,.. 1991 

(Ref. 31) 

Ouratlm of 
-udV 





Table 2--Cmtifwzd 

Reference 
(author, date) 

Ecologic: Ra9lstf-y 

*ta in 20 coIntries 

for 35 to 64 year Old6 

Objective 

70 tost the hypothmis 

th.,t differmt kinds of 

fatty acids have 

different tlmwprOOOtin0 

sapsbilitin 

Method of 0,etsry mtasure 

Per c.,,lta dietary intakes were 

cbtained form food bslmct sheets 

for 1975 to 1977 and assessed by a 

mJ1tip1* re!Jrcsaim anslysir 

Type of cancer 

srea*t, 

cervix, 1~39, 

calm, wd 

prostate 

Rpul t* 

The l~ideme of breast cancer was 

Slpnlficantly associated ulth intakes of 

totd fat cr=O.n,. 

saturated fat (r=0.57), n-6 plymsat”rsted 

fat (n-0.5). but mt ulth -.tur.ted 

fat or n-3 polywaturated fat 

The incidence of femle colon cancer was 

slpnificantly essociated wfth intakes of 

tot*1 fat (r=0.62) and saturated fat 

(~0.47). but not with polymsaturated fat, 

-at”Patd fat, n-6 polyws.¶twated 

fat, ol- n-3 polrmsaturatod fat 

The lncidmca of prostate tencer WI 

simlfluntly assocf.wxd with intakes of 

total fat (vO.69). saturated fat cr=o. 

551, and polyvsaturated fat r-l.46). but 

not with n-3 polwmaturatcd fat; n-6 

polyumturated fat Intake shwed . 

borderline associatim +O.&, 9~0.074) 

rhe incidence of bofh cewicol and 1~0 

cancer ~a* rot significantly associated 

ulth my typ of fat intake or total fat 

intake 

lotal sslorle intake WI cat associated 

tilth cancer at any site uken controlled for 

total fat Intake 

Dietary ~ssessmmt: 

Oletery fat c~nruptlm dfseppearuue 

irrreases vfth socfal and ec-lc develqme,,t 

and my sinply bc a marker for affluence. 

uhich would affect the Incldaue figures for 

career*, sudr as inproved Cancer detcstlm 

H-3 polywts.stursted fat Intake arng the 

poprlatims was relatively smll ala 

Invariable 

Confevdin0: 

All reOres*lm uulyses WT. adjusted for aOa 

and intakes of all other ccqmmt f.ts as 

well &a for total cala-far 

As is the use with all ecologic studlr, 

beaux popllatlcas, rather th.r, Ind,vf~lr 

.re a*sured, -fatioM Imy be sprlour 

collprehensive cmtrolling of cmfcwldi~ 

factors is not possible 

Correlatlcms “em reported only for femle 

calKrer* and male prostate cancer; res”ltS 

reported to be similar for nales wre rot 

sham 



Referme StWyDni~nud 
(author, 6~) Pqulation 

obJectire Method of Diewry measure 

Kmckt Presptctiv*: 20 yew TO exnin tfie Exnined role of total fat, Srnor cmsr The overall relative rlrk tRR1 for the Method of dietary asses-t: 

.t al., lwo follanp: 3,988 initial relPtiak8hip between saturated fatty acid GFA>, anscciatica between relative fat intake and Dietary history bias collects 20 years prior 

(Ret. 39) cancer-frsr Fimish dietary fat ard breast -aturated fatty acid tY)FA), oceurrmce of breast cancer is: rp to disgmsir, so recall bias is eliminated 

ram aged 20 to 69 curer polyvmturated fatty acid WJ‘A,, CTmmlI IR 1.7 Wwever, chmws iti diet over the 20 year 

yews cholesterol intakes, and etwr~y f0.6-4.8)" folla*rp interval yere not evaluated 

Frca SO different intake thrcqh dietary history SFA intake 1.4 Dietary confwxkrs: 

region of Fintud: 54 (0.5-3.7)' MJwtrmt YIS aDde for total energy intake 

uses were fdmtiflsd WFA intake 2.7 

;?.;=7.:;" cmf-s: 

PUFA fntakc 1.2 Adjustnmts were made for a*, baby-mss 

(0.G2.w index, stature, smoking, parity, .wnqausal 

cholestaral intake 2.2 status, ud .rura\ versus urban gsc+raphy 

(1.0.5.0P 

l = Wonsfgnlficant 

* = borderline significant 

breast cmcer is inversely associated with 

merry intake. but not riSnificantly 

related to fat intake 



. 

lOwe Prospective study; 5 To examin the the se,‘-*,n,stered diCt-hl.t.ry srea*t cancer Except for the Lowest quart,lt, there was a 01etary mssure: 

!t al., lW1 year fOllmNp pried relatronship between qJestlc.malre on 86 focd itaa; and slgnlficant assoclatlofl brt”eM Llcreaslng Cqriam of the results frcm the intervie,,- 

get. 40) (1982-1987); 56.837 energy sources snd breast en fntcrvicu-adninfstcred dietary ‘e.t Intake std the incidence of breast adninlstrsted dietary history and the self- 

-, LO to 39 year* cerxer r,sk history; rrt)~ects had cnplcted the cancer &ninirtered dtetary hfstory rhowed good 

enrolled in the dietary questiaairc before WR for the highest qusrtile=1.3 : 93X validity m-d reliability 

csMd,an “at,OMI dfsgwxis HIGHEST 4.00.1.82) +jects bed completed the dietary 

Sresst Screening study; All three fat types WA. WA, and WFA) quntimwlre before diagnosis, rliminstlng 

519 breast cancer cases shwed a general pttcrn of increasing risk recall bies 

were identified during of breast cancer with increasing intake Confovxbrr In diet: 

the fol,nnp The crccptlom were the first qx.rtiles for Thq association betwee” fat Intake aa, risk 

WA and Wfl WI s,rared after adjurthg for other sourcss 

(The mean X of calories fram fat ,~a, 3,X Of colorlea 

w-d 47% for the lowest .nd highest Total calorie fntske WP rot asroclated ufth 

quwtiles, respectfvely, Increased rlak 

)Ietwpaussl status did rot affect the Adjusted for e&cation, age at mermrche, age 

reS”ltS at first pregnancy, nullparIty. wrglcsl 

mewpause, see at mmopause, history of benign 

breast disease, and breast cancer in ffrst 

degree relatives 

.- 



Table 2-wmtimxd 

Reference stdy Design srd objectlre Methai of D,etarv measure 
(author, date) 

type Of cancer 
Pcpllatlon 

Results Assessment 

*itta yested c**e-contd: To test the hlpothcsis * Zl-item food frequency src*,t lo significant rdatimrkip bctwm the A\thwgh there was gignificmt rariatlm in 

et al., 1988 142 fatal breast C~OI that breast cancer qxstimuire Cmsmptim of mind prc&cts (mert, milk, the frequmy of meat cmsinptim bctmn 

Wcf. 40 a-d 852 me-matched mrtality is rclgted to cheese, eggs) ad breast cawec risk cases wxl controls, bath grapl were la, ~.t 

controls mmng CA the usual frequmcy of Among - with relgtiwly c.r,y .gc ,t cmsumrs bf American atu-dwds: 4?% of the 

Seventh-day Adventist USC of specific foods of menopasa (I 48 ye.ro>, . suggmive hrt totat paphtim never oc only acatirmlly 

- fran lw3 to mintat origin, including ncaignificent, positive l ssociatim pllsuted melt 

1980; 30 to 85 years: west, cheese, milk l .f between m.t consurptim m-d the risk of Dietary meawe: 

ahices 490 breast C.KC~ w.8 noted The 21.itn food frequncy ~ticmaire ran* 

ret sufficiently detailed tg rllw uwlyrio of 

specific wtrincs; therefore, the cmsraptim 

of fat specifically uas mt tested for fts 

rclatimsbi$ with the risk of breast cw~cbc 



rdlm 

et at., 1988 

(Ref. 42) 

study Design at-d 
Population 

case-control: 431 

female Australlen c**e- 

control pair,; 

20 CO ?I years old; 

Cases ware ‘4th first 

diagmsls with breast 

-r lv.32 to lv& 

Cmtrola were without a 

history of breast 

cancer; rdly 

selected frm the 

electoral roll; .ge 

matched vi th the case 

113 pranopaural pairs 

and 262 pmnaopurul 

Pi= 

Ike reminders WI-* 

either prawpwsal or 

discordant on 

Gwnopusa1 StatUs 

objective 

lo test the hypothesis 

that the risk of breast 

:mer increases vith 

lncrcssirv~ intake of 

low 1.t, prote,n, nd 

Energy; m-d decreases 

rith fxreasing intake of 

ritaln A 

I 179 food ita, self-a&fnfstcred 

food fr-y quetiomaire; 

:asn were imtructed to disregard 

h-q dictw-y chwn that had 

~curred tie+mt to their 

llagmsfs Of breast cancer 

RlZSUItS 

Yo signiffcant auaiatfm between dietary 

fnt,ka of f.t, emrgy, protefn, er 

carbahydrats and breast cawer risk 

A-smmt 

Dietary me.sur.: 

Instructing the urn to diwewd dietary 

chages s-t to their dlwmslr of 

breast cuxcr y have hotpod l lfnfrvte sane 

of the recall bin 

!hc rang. of total fat intake - the tota, 

papuhtim as 35X vwsus 46X fn the lowest 

nrw, hl$wst qfntfle of fat Intake 

Dietary fat intake In this popll~t~rn sy not 

be wfflsfntly hcteawneam to detect 

varlatlon in disease risk 

oiwtwy confankr*: 

The dlffermce fn fat Intakes between the 

cases ad the cmtrolo ws mt rqnrted 

Energy I, rake was mt adjusted in the rfsk 

malysfs for lfpld intake 



Table 2--contimed 

'0 &dress thk gueStion Nutritional data frra 0 

)f the specific role of qastimire m the dietary 

'arty acids in rclatim history: Yeekly or mnthly 

:a breast c~ncccr freqxrq of conruwtaon for 55 key 

food item in lipid md vitnin 

cmsurptim 

Type Of cwCer 
l- 

Results 

(borderline-rignificure: pco.07) 

Intakes of smf(ower oil us gre.ter in 

cases 

Fatty acid serm distrikwtim is caprab!s 

in bcth saptes, cxeept l rrchidmic acid, 

which is significantly lower In 

prwl Patients than in 

pra?efwpavsrl caxrols 

Ptam lipid proxidatim is aignificmtly 

lwcr in patients than cmtrols 

Major cmfomdim factor: 

The wwxiatim between cslci~ l d tiecreased 

proxidatim cm be fortuitous or reflect the 

decreased rate of lipid peroxidation 

l rsocisria. l ::' *+ increased r*te of cetl 

divisia 

The wthors &nit that the fat intake result 

is cmtroversisl md have mdert8km a Iarger 

cs,e-rmr-o! at* 



Table Z--cmtinwd 





. 

Reformce 
(author, date) 

w 

et al.. 19S9 

<Ref. 56) 

Suneyot btbuola 

Ath . mly diqnoocd 

infiltr~tinS breast 

wrclnon 19s2 to 1964; 

amtec city area, 

MS 

case-cmtrol; 30 - 

uith l rtekiva 

mmmosraphis e#apl.%sl~ 

(8 7sx of the kesrt 

inwlved~ nd 16 - 

ufthcut dyrplasfa (S 

25x dy%plasis); 30 to 

50 ywars; wrrt smter 

.t lhnepy Coll~Se .- 
Hospital nd R~timal 

srrut serealing cmtrr 

.t the It. Sinof 

flospl ta1 

objective 

,o study the possible 

effect of dlct m the 

xogreaalm of breest 

mmx.r, once it has 

Dccurred 

lo determine biochemical 

msaciaticm with 

mmosrqflic dy%plsai* 

TabIS 2--cmtiti 

“ethod of Dietar, -we 

k intcrviwer dninistcred f& 

rreqmcy quntlomirc covering 

I14 food it- for the year 

xwuilnp diwrmis 

I ?-day recall ptua l b-day food 

record 

Type Of cmwer 

Bt-..a* 

Ereut 

Res”lt* 

Aftm the dJustmmt for merw intake, 

total fatty Ad Intake shwad 110 

bsroclatim with the frequmcy of nc&l 

developrnt after diamosls 

After adjustinS for arty intake, ale, 

body udRht, and MC size, the intake of 

6~6 am* not l ipniiicnriy l sroci~ted wit0 

th. frsqucncy of l xlllwy ncde dwe1qlumt 

at diwnasi8 amn~ pat-nmpws a1 patients 

7UFA intake was nesatbely and 

sipnifisantly mrocirtrci with nods1 

dwdqnat 

Yo sitmificmt diffwmce In cmruptlm of 

tot.1 fat, dlffermt typr of fat, 

cho1ntero1, tot*1 calories, carbcaydrate, 

or potefn for those with ud ulthout 

d)qAsrla 

hsassmmt 

rJi*tary -a: 

The typ of PlNA is Il)t idmtified 

The rwdy arseased . gmuth Of nodas OWQXY 

for proprassim of the dimw), but mt 

directly the risk of cmwec 

Dietary -m: 

There nay la n inufficimt dIfferas in 

nutrient Intake between the tlo Srv to 

detect n effect 

Cmfovders: 

s-o the stufV*s obJectWe was to datemine 

plasm lipid levels, dietary fat yea examined 

.s a cmfamder for lipid plaw levels - the 

study did not unim for cafomders of 

dietary fet intake 

. 



i 



J . 



Reference 
hthor, dab?) 

study Design m-d 
PopJlstion 

objective 

lo cxnfn the 

-etaticahip bctueen 
fietay habits and 

xo9mstic factors for 

xNI)t cmer 

rat Z--conthed 

“ahod of Dietary IC~WWJ 

L dietary history intcrvfr within 

b mth, after resectim of the 

primy tutor fw predisgpstic 

toad cmsuiptim 

f 

t 

lyp of -r 

,rea*t cancer 

Ilesut ts 

Patimto with t1Rors L 20 miilireter (nn> 

In diameter had significantly higher “en 

percent energy fTQ total fat end 

mdlwmsat”r.ted fat, ard si9niflcmtly 

loner meM energy fron carti*atcr 

ccqmrd to patients with tunre s 20 am; 

there “as no ai9rHficmt differewe in the 

totaL energy intake 

I ,mor sfra l 20 l 2 0  p  

Tots1 ener97, 

enemy x 36.3 30.1 0.02 

Wawmsatursted fatty acid mere I 

12.4 lJ.2 0.003 

csrbddrate energy x 

46.3 6.6 0.06 

Total energy in nik~ijcu1n 
8.2 7.11 Yml~lficant 





Retera-!.ze study DcDipn md 
author, date, Population 

Objective lkthod of Olctary - Tvpsot- Redtt -t 

; imard ~-COlltrOl: To capare ffbrkyrtic A sriquntit*tiw f.xl-freqw%y .rU.t lhc breast - patlmtr SoIpued Dietory hsuIIIt: 

it al.. 1990 40 - ui th breast patients with age-mtched qintiorwirc far the breast cancer signlficwt1y -OTC poultry, fish. pestry, The rthod for ollactin~ food caDuptim was 

‘Ref. 491 -r .mlc-mrched c~~traoLs selected uithln pwil?nt* ad mrgwine; ml, less rnflk and butter differant htmn the cmtml and the case8 

a-d 343 - u the the sale cohort A  21 hour dietary recall for the TtN risk WaJ ~sseuod with current food 

caltr01; 40 to 49 year; papu1sticm of - control wbjcts cauptim Jlile it ~68 mtud that 16X of 

in ((mtreat sttmdins the Canadlm - pdanta bad ban OII . rdslng diet 

nstiod Breast screenin,! 

sttidY WSS) 

raint “eel- Case-cmtcol: 133 newly TO des,gn and carry cut * A  2% iocd itori aicr hitroy i-i A+-idjmtd diaiaif fit :iiite in brs~t E!rtS;i’ Xtaswt: 

rt ml., 1999 dimed breast cancer study c(llch exalt-es the fntcrvlw MS ca-hctcd to saver - cases na .i,mlficantly hlaher than Raproklbillcy of the gationuirc us 

:I)at. so> -:ZStOU~ar role of dietary fat in the dietary wttwn in the 1%laonth that In bwltby cmtrols Cl20 n 92 R> vwlffed by l repwed w-t w  year 

mx prsacmpwsR1) or breat cancer. but period prior to diwyuna or the llu we-djlmtad Q  showd l sisnificmt after in 59 control sajcts 

55 to a year (97% overt- prcbtnr Of intervla date poslrlw trlnd with hmeasing fat intake CulfnmdfnR bf lkrdi+y fKtOrs: 

Isash*nopwsal>; 289 lneny other stodfes; The uttinri*te adjusted Q  u* 3.5 fo+ Adjdiutamt ns r6 fa flilfal history, 

wwstrRtified healthy specifically, Mjrts fn the hisbest qaintilc of fat Idstory of bnlgn brat di-c. a&cRtlm. 

caltm1s frca penrat rthodolosical prcblonr Intake capmad to thosa In the lowest w.zmmt. aga .t umrcfle. a#6 l t ffra 

popllatim: Netherte&s in dietary asses-t mvi print11* fult*ten plw@mxy. parity IJseee of oral 

cmfwding by energy lhe 011. adJusted for energy intat. rrl .#e, cmtra?ptim, tztlcwng, be# msc index, H-d 

intake is corrected uss 1.54 pr 24 e tat or 10% frt energy l ICobOl Intake 

wltak* of madI type of fat (SF*, IUJFA, through the use of e 

stardmdired ad 

rqroducible dietary 

history tecbnlqu 

PUFA) was pasitfvely nsociWad with the 
- -. 

risk ” well 

V 



a 



Prospective; 88,751 

registered nurser; 34 

to 59 year; ID hlatory 

of cancer, inflannarory 

bwd dlSC&z, or 

failial plyposiS; 150 

co,on cncer cares were 

doctmmtcd durire the 

‘..--_ ‘̂ I, ^.-^ ,.cmn_ I ,“’ ‘“..“m..p ..,I 

866) 

‘his is part of the 

lurser’ Weatth Study 

:Oh.Xt 

,ts objective is CO 

letemdm risk factors 

for Career and corarary 

vzart disease 

61 food-itn, tntervicwr- 

*fnfstered, semi-qwntitstin 

cd frequm q.lestianslrc 

0cusI~ m fat Md fiber focds was 

E-cd 

he dietary infervlw was dme in 

980 

obiecttve 1 “ethcd of Dictan neawre Type of cancer Results 

Rge and -ray-adjusted intakes of total 

fat, m,ma, fat. Sfl. ard WFA were 

si~iflcantly associ~fed with the incldavc 

of colon cancer: intakea of vewtable fat, 

ISnoleic .cld, .rd cholesterol ware “ot 

RR C.!. 

Total fat 2.0 1.1-3.6 

Rnlral fat 1.9 1.1-3.2 

SPA 1.4 0.8-2.3 

WJFA 1.7 1.0-2.9 

Strcwert l tmcd~ims with beef, pork, or 

Lane eaten as a min dish; daily eaters hd 

2 l/t times the risk of those Ins than 

once a nnth eaten CP for trend = 0.00 

consurptim of tdtole milk, chene, md ice 

cream was mt slgniflcantly related to the 

r$sk 

Dlctery ae.aCssmmt: 

The dietary method was validated bv CCWWtw 

its results ufth results of ae-week VclCed 

food record wethod in a r‘rda. abert 

Since the intw”Ieu “.s dm in 19% prior to 

,+earc develqnmt, then IS no recall bin 

Cmtrollinp dietary factorSi 

cmtrollinp for plhlsiul utfvity dld not 

dtrr the ~&i&a,, ef the fht.ke of nirt 

fat or meat with the riSk 

Edgy tijustmnt was date 

L 



R~+~,Cl-!t.Z St&, DePlgn l d Objective Method of Dietary m.sure 
(.UChO,, dare) 

Typ Of CBKCr 
PopJlatlOn 

rmrul ts **t..ZS-T 

1. Vccchra Case-cmtrol: 339 cases lo cxmine the A 29 food ita interviewer- to1al a-d Age ami sex adjusted cmslnptiarr of kef Dietary mthod: 

et al.. 1pM Of COldl comer ad relationship between diet adn1nistered food frcqucrry recta1 or veal ad put. or rice were Energy cmsrnptim was rat adjuotd in the 

(Ref. 64) 236 cares of rectal l d colorectal career in qwstiawirc m  food cmsurptim significantly RsscciatCd with the risk of data l a1ysis 

cy~er; both sexes; l popul~tim in rhich prior to diagmsia eo1m wd rect., e.ncar Frcqumies, bit not q!.mtities of foDd 

1965 to 1987; !xdlarl there ie good Age ud sex bdjusted comwQtion of butter c~tim ycre YulYzed 

.9H, co lon cancer  l 61 hetcragnrity in dietary wvI oiive oil, brt not argarin, was $mfcudirm of mrdietary tnctors: 

ye.,, rectal cmcer = cmsunptim sisnificmtly associated with the risk of Adjustmmt wag rde tbrwgh wltlplc loglstic 

62 yew; mrtham Italy ;;!ec ckx+i Li mi the risk of rect.1 regrerrim for age, *cx, raiR1 class, and 

776 controls; both emcer l ma of residence 

sexes; .wdi*n .9e - 58 

ye.,* 

The crntrols were also 

patients adnitted to 

hospital for acute. 

mncoplastic or 

digestive disorders 

RecQtOl~ case-emtrot: ca*es: To l sess the Fatty acids were detemincd In COlorectll Nar9inally increased levels of stearic rid The rrutf did mt address the l sroci~tion of 

et (Il.. 1981) JO m m  ad 19 -. wythracytic fatty acid crythrocytn ard &pose tissue (pO.06) and olaic acid (p-4.06) srd diet intake and the risk of tamer 

(Ref. 59) between the ages of 69 profllc in a relstlvely An intcrrimr-*inista& I-day decreased arachidmic acid (~0.04) In 

Md 92, with colorcctal hamagemw grap of dietary recall bring cancer patints 

cmxcr patients with center of hospitalizrtion m  the day before Nargirully iKrcRscd levels of atearic acid 

Cmtrol8 matched for the colon wd vectwn, surgery (pcO.06) and oleic acid (pcO.06) u-d 

age l ki MI using closely- litched decree4 wachidmic acid (~0.04 occurred 

Controls in cancer patients 

These firdinps indicate a disturbed fat 

nctsbalisv in cancer wtimts 



Table Z-*cmtid 

Refermc.. St* Ded9n et-d objexlve Method of Dietary meesur. me Of C8K.r ltedtr 
Muthor, d.t.) POpULaticm 

AE.S.SC4Wd 

blest C.sC-caltr.l: 231 To l veluat. the role .f A w food ital Int.rvimr- colon Roth in fnna,.. .r,d ,n M,.s, tot., fat r~ictary analyrir: recall bias; mitted det. 

et .L.. lw.9 mkn cncer petienta flbw end fat ingestion *lnlrt.r.d. food fr.qmncy intake was significantly asroaated ri!h ChJ. to physiCiall’S refusal (23 of 324 cases), 

(Ref. 61) ml 391 popllatim m colon c.nc.~ -zpe.tiaruire for 2 t@ 3 y.m* the risk pstimt’o refusei 0’0 of 3241, death before 

controls d.vdoplat, es u.11 .* prior tv the interview: .v.r 90% of Ka=l.P m fensles .nd 2.0 in nuleti. in the the intervieu (53 of 320 

Roth ‘.x.s; 40 t. 79 to study the .rs.ci.tl.ra f.6. ..tn b-+ Ut.h r..idmts highest qusrrile) Dietery smfwnders: 

yew; hfllt.5: lh9 to b.tu..n intake of mrgy, Intakes of differmt tp. of fats WJFA. +djtistlmt cf *te by ultiple lwistlc 

15a.5 in uteh types of f.t, protefn, RF*, fWA> were not conristcntly associated regraakm for fiber end bcdy Iy1*s Index; 

riimiili A end i. erd with the risk energy Inteke wee net controlled in the date 

cruciferou, vwetsbla .ne.lysiS 

end the dim... 

oenito Gem-cmtcol: 2M io iw..tig.t. the role A w food ita Int.rvl.u.r- Color.ctal A si~iflcsntly irw.as.d risk of eolm Oletery survey: 

et .l., 1990 c0~0r.ct.1 cancer of d4.t.y f.cton In the drinistered food fr.+zncy c&lc.C ~1s fW’d for cmsurptioo of fresh The .VW.B. inter-v.1 tarnem diagnosis wd 

(Ref. 67) -, 295 pcpul.tial *tido@Y Of COLaI nd q.J..ticmalr. for *v.r.Re mets CRR=2.87) uhiie carawlm of intervieu was r.l.tiv.ly sborr, 3 mnrhs 

cmtro1.. url 203 rectaa Sencer conuptim for the prwiciu. year crVelfWo”R vcg.tab1.s .fford.d protectim Adeqacy of control.: 

hoopIt. controls; (RR.0.U)) The results WT. reported b/ cnpsrisms with 

I4.jwc.n r.sfdonsc; lxm.lqnfon Of d.iry prodws siRniflc.ntly the poprl.tfm cmtrsla only 

m ege n-d I.. 64 hctrlud tll. risk of r.ct.1 c.nc.r but rat Adjustaeot of confonjera: 

year both s.x.s the rlrk of colon cwer At). end sex, but not energy intake were 

Ccmswtim of 011 v.. not assoclsted with edjusted in the d.t. enelysir 

the rink of colon or rect.l.c.ncer 



R t 

Ihadirian care-cmtrc,: 179 ThlS stdy "as . sdsct A more than 200 food-itm srd Pmcreat ic After ad,ustmnt for age, ser. energy Dietary intake mawrmmt: 

et al., 1991 pancreatic cancer of the SEISC" beverage, interviewer-pdninistcred intake. response gtatu~, ard cigarette XX of the cases and 03% of the control "erg 

(Ref. 63) patients in Greater collaborative St* Crnp focd freqlmcy qucatiomlrc "as cmsuqx,on, tots, fat intake CDR=Z.Y~ and interriewd directly; 73X of the COW md 17X 

Montreal fran ,984 to for the cmse-cmtml wed SFA intake (W-1.32) wrc significantly of the control were interviewed by proxy 

19811; 35 to 79 year: stdy of csncarr of the gsscciated uith the risk of pmcrewic Confwndcrr: 

Lwth sexes parotas, bile &acts and csncer ~djustmmtr made for age. sex, energy intake, 

239 pqulation-bred, gallbladder of the rcrpmsc *tats. am cigarette cms~tion 

age, sex. m-d place Of International *gency for 

residencematched Research on Cancer 

Contrds 

:mn Care-control: 226 nm The specific objective of An interweuer-tiinlstered diet Lug lntlkes of totst fat SPA and MM were Dietary measurant: 

CC al., 19Sa card 100 - with lmg this strrtv wag to test history *timwire on food significantly higher in the cases c-red Ammg c*ms, 2m of mn grid 32X Of - wP2 

[Ref. 6-G) C.KCr: 397 mm and 268 the effects of dietary cmrrnption for g uowl nxlth prior to the cmtrolg in mm, brt not in -: intervimd by proxy 

uomn papuietionn-based fat mi cholesterol m to diagmsir; the fc-zd item would in -, only the one tendewies were Among cmtrols, 6X of mm l nd 7X of wanen "ere 

controls, sex al-d age Lwq cmcr provide L 85.X of the intakes of fund wonsignificmt) interviewed by proxy 

mtched to the cases: cholesterol wd fat Cholesterol intake was significantly Dietary cmfanders: 

five ethnic grw in associated with the riot in smokiw mn Fat intake #as not edjust in the assessment 

Hswii; 30 to S4 years (oS=2.2), but not in - or pst smokers; of cholesterol ani the risk associatim: 

the association was consistent for three of cholesterol was not edjusted in the assessmnt 

four ethnic groups analyz.4 rcparately of fat intake and the risk sssociatim 

AdjustaMt for other cmfarders: 

Rdjurtmts for age, l tknicity and cigarette 

saaking 



T*blc 2--cmtirwed 

Reference study Design end C4Jectiw llclhod of Dietary rasure Type Of Canter ReUlt* ASWS-t  
(author, dste) Population 

Frmcoschi Case-control: 208 The role of variws Food frequmcy quntkwuire Lynphana: The cmsurption of butter nd of1 w* Dietary survey: 

et al., 1989 nmsodgklrn llaphoa lifestyle factors, includtn(l14 food ita or Rraps YorJlodgkim positively related with YciWodRkin’s The questionuire method “.s “wifid bf . 

(Ref. 611) cm” and CD1 control including dietary habits, of fmds and 7 beverages lyrpkma is a lrrphonr risk repeated C&aphon survey on a urbpoprlatim 

*uhjects IdI0 Yere in maa investigated in the heteroRensow The cms~tlm of milk also was PitiVelv Selectim of controls: 

the hospital for acute, etiology of nm4lodRkinr warp Of related with the risk The controls wm also hc+4tallred patients 

nmi-logic or (yrph- disorders The cawaptim of mat or fish was IDt cmfamders: 

nec+stic conditlms; resulriw frca related with the risk lhe dmta was presented after djutmnt for 

manduonm; nto80 rli!awlt we arKi sex, M  mt for tot*1 fat or aflerRy 

year; mrthheartcm part trmsfomation intakes 

of Italy of leoid 

c*lls 

Stdmk csae-control: 32s ?o inmtfRate the A 56 food itea focd frequency Urothelial A  dose-reapone relatimship was snn with et*tary rwra: 

et al., 199D urotheliel a,,cer cases asWSiation betuan quntionuire; racall dietary n increarfq intske of fat wR4.7 in the lolq recall prfcd, I- o+ the 

(Ref. 65) in stockhotu. Swda voth~lfal cancer nd habits 3 year‘ prior to int*nieu klghat wintile) and the risk qualarrin to rrlyw fat lntaka 

duriw 1983 to 1987 md dieter7 factors, with MJutvm for filed toDda, In rclpitlDn to DhCmy cuhfdm: 

392 poprl~tim-bssed spmzial rcfernsc to #n*r, *, nd mJklno dwrwad cha frflua td &Jut - IfitakRa 

cmtmls selectad b, vitrin syplcmt*, rrlatfw rfsk (Rb1.J In th. hi#Rrt Dthw omfarders: 

rndarmdwe dietary vitmins, and cprlntf I=) AdJutmht *Ig for cnbr, * nd SmWrtl  

stntlfied rrrlar fried foods No uIocfUim ua noted for m&t other 

uplfng thn filed he.t 



t 



lcference study besf#n and ObJtstiW “.%hcd of tliet*ry mtas”re lypt of CUTCr RaMIt ts ASSW-t 
N-thor, date) Population 

kmircr. 1990 Case-cmtrol Assessa role of diet in Dietary qrrtiansire aunsed for stcmcfl lncreasd rfsk ufth decreased mat Poorly controlled study 

(hf. 76) UWkVl stcmacfl career past 15 years cmsuptim (ststfrtfully sfgrfflcant) Fat caguptfm is not measured directly 

loo cases 

100 controt population- 

bnsed and haipi tat 

(394) 

caae-ControL medm> ISMSS associatfm Puntitative food fwq.mncY cOtore.x~l The fottwiw are sipniflcanc for trend Adjrated for ffbcr Intake only, not total 

720 Cms?s mll raw, betNun co,0rk?ct*, -r qurrtionuirr i55 food irrrcli for df, m: f;; !ti!V!3;i! :ee!s: ==%?Y- 

652 calm) aId intrt* of total ptwialu5ycsr‘ lnsruncd risk rfth incmsed merry Nf$l lxel resFensa l-a* - eases (21%) 

626 cGntr01s poplletim mpy, pwch, fat, Increased risk vfth incmesed total fat 

based fiber and bdy Isss <for both C&XI nd rectal cmcersl 

Also increased risk wfth increased 

SmJrated fat 

lnsrscd risk with incrused 

-turated fat 

increased risk with increased PUFM rnttu 

mly 

Assess rcbtiormhip 

between diet nd 

palwostlc c- 

1rlephrn intenfa md se(f pmreatic fncrmscd risk vlth Increased protein only Ilives used es surrogates Ishen ntccslyl-y for 

ministered food freqJel?cy (statistfully sfgnfficant); no risk Uses ad for cmtrets 

qJestiaruJir* (155 food itam associated with total fat, saturated fet. Emtrolled for tOtal caloric intake 

aressod 3 years prior to dfawmsis cholesterol, or mom-3 fatty acids AdJusted for major risk factors of pwxeatic 

c-r wch as slmkin!g 

stydy is ret1 done 





stemmm. 

1990 

(Ref. 85) 

case-controi (303 cafes 

.mi 6% cmrrois 

honpitatlzed for no”- 

salignent diseases 

Prospective 8006 nswaii 

Jepamse mm *ges 16-611 

at the begimlng of the 

study 22 years duration 

objective 

TO .¶sses* the impact Of 

fat end colciun intake on 

the risk of deveioplng 

cancer In each Large- 

bow, subs,re 

“ethod of Dietary n?ss”re 

Ouestf-ire in prrm at hme on 

average food c.OMqtlrn In l *rly 

1970’S 

ovarim 

c01cwrectsl 

**SZS-t 

Pec.1, bias 

20-year prkd for recall 

wall catro~lcd 

Lou particlptim r*t+ (69?G for cess l nd 59x 

for cmtrols) 



Tsble Z--cmrinued 

lleferencc stldy Beslgn and Ob,KCl”C ltetkd of oletary measw’c Tms of C~ncW RCS”lCS *sses*“f 
~.“rhor, date> PlpUlsrlon 

5Latsry. 1990 csse-control *ire TO evaluate prostate food fr-7 questiomsire- prosr.te am *ho ccmsund a high fat dies as e&lts RKDLL bias large factor 

(Ref. M ’ ms,e* fra Utah *gcd cancer risk associated conplred reported resdts uirh were  at l slightly increased risk of 

45-74: with f*t consuned during rutiorvl fwd cmsUlptim trmds to developing agsreosive prostate CWx.3 l fter Multiple cmfcuderl not diurted for (Only 

362 c.ser, 68s edolescent years ,ssess the .ccuracy of the dictwy adjuswnt for adolescent diet (Q-1.0, epe and hiah saturated fat diet in w3olcsccnt) 

pcpllstim-base8 instrunmt P=.OSl whereas mn ho cmsund a high 

caltrols saturated fat diet as adolescents were not Ieat meroy intake not adjrated 

at increased risk of devclcping there 

tunore after emtrolling for tilt diet. korderline significmce 

Zhng, IWO Caa*-ccmrol c.f Chinese To .ssess rha 01et Histories srexa C**cs have l significantly prcafw daily uell-dms rnlysh. 

(hf. (17) - in Shanghai: l& relationship between diet caloric int8ka than controls. After 

c.ses, l& hospital ati breast cmcer adjusting for the totat energy intake, Uajor cmfandere adjw+tsd fw. 

COntds, (86 increased cmsurptim of tet*l fat is 

neighborhood cmtrols sipnlficantly associated with breast tamer 80th hospital wrd nelphbxhad cOntrOt Used. 

(RR Is 1.7. p =.OSj for the highest vs 

lwest quintile of fat intake. 

SI.ttery. 1980 C.*e-CmtPc.I _ c.ses: To .ssess the quantitative focd-fr-y colrn Total fat intake shous borderlin insreasc Total energy intake not adjusted for. 

[Ref. 88) 119 fnnaias, 110 nvlC0 rctatimships‘ of @wsicaL questimvire in the risk for colon cancer in f&c8 CCS Q 

controts: 2M females. activity and diet to the 2.1, P=.o9) ud fewales wa = 2.0, p=.w> 

l&I mtes &velopm”t Of colrn between hisherr and Lcaest rmge of intake. 

cancer in Utah. Adjusted for .gc, By, and fiber intake 



Table 2--cmtinwa 

Reference strry Design and CdJett ive trothod of Dietary measure Type of CwlcCr Results *5*-t 

(author. date) Pqulation 

HiSlap. 1990 Case-cmtrot of to investfsate the self-&infstcred gucsticlllwirc breast severe IfypbS ud borderlln carcinc4na in ynll s4qrcups; findings rat statisticaLly 

(Ref. 89) camdin -; casts: relation between diet ard cwlsistirrg- Of usual freqlency Of situ were directly associated with frequent Signif icnt 

Ml histolopically hlstolc& typs of CoMuptim brinp the put y.sr of msat fats cmsugtim (result not 

confIned bmion breast benign breast disease 39 spseifiC food IteEs statlstlcally significant: OR = 3.2 ; 93% 

disease C, 0.73.13.21) 

Cultro,s* s65 age- 

am&d 

Ilorata Cr0SS-S~tiC.d to valuate the relation caacnptial by province ws recte1 and . pssitive sorralation bstwm rwbldity Total energy not adjusted 

Srarez-varel~, of Spmlsh diet to rectal &tCmimd fl-rn Watiorul statistles don nd mrtallty and total lipid cmsulptim LIfestyle cmfourders not adjusted (smoking, 

1990 c.recr mrbidity md Institute @Aiutims for total yn fowd. All nxbldity nd mrtality eta 

(Ref. 90) mrtdfty lipids, totat mint fats, tot*1 rate mtdes, fawles and total) showed 

ve.Retablc fats <in g/person/day) correlatim in 0xcess of .4 (p.001) 
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