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TABLE Q.-DIETARY FIBER AND COLORECTAL CANCER: COHORT STUDIES 

study - 
Heilbrun et al., 1969 (Ref 

13). 

Willet et al.. 1990 (Ref. 
49). 

I 

I 

Type and location Subjects 

Cohort study, records 
reviewed 
retrospWively. 
Hawarian Japanese. 

‘respective cohort . . . . . . . . . . . . 

I 

e 

Lbjects chosen from 8 
group of 6.006 
Hawallan Japanese. 
102 colon cancer 
cases; 60 rectal cancer 
CaS8S 

16,751 subjects (female 
nurses, 30-55 years 
old) available for follow 
up; 15Ocasesof 
adenocarcfnoma of 
colon. 

Metnods 

Subjects followed for 
cancer occurrence for 
17-20 yls. Sub@@ 
consumed usual diet. 
Fii calailated from a 
alr@e 24 hr. recall 
taken upon entry fnto 
study in 1965-1966. 
Range of calcufated 
dietary ffber intake was 
1.3-43.2 g/day. 
Method of calculating 
dietary fiber not clear 
from text. 

Study of the refatfonships 
between intakes of 
meat, fat, and Rber and 
colon cancer. Fdfow 
up since 1976. Dietary 
questionnaire used to 
estimate ffber from 
usual diets. Used crude 
dietary fiber or 
Southgate tables. 
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Food Labeling: Health Claims; Dietary 
Fiber and Cardiovascular Disease 
AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Proposed rule. - 
SUMMARY: The Food and Drug 
Administration (FDA) is announcing 
that after review of the available 
evidence, it tentatively finds that a basis 
does not exist on which to authorize the 
use on foods, including dietary 
supplements, of health claims relating to 
the association between dietary fiber 
and cardiovascular disease. While an 
association appears to exist between 
consumption of fiber-rich foods and 
reduced risk of cardiovascular disease, 
FDA tentatively finds that it cannot 
attribute this effect to the fiber itself. 
Therefore, FDA specifically requests 
comments on this topic. FDA has 
reviewed the relationship between tnis 
dietary component and this disease 
under the provisions of the Nutrition 
Labeling and Education Act of 1990 (the 
1990 amendments). 
DATES: Written comments by February 
25,1992. The agency is proposing that 
any final rule that may issue based upon 

this proposal become effective 6 months 
following its publication in accordance 
with requirements of the 1990 
amendments. 
ADDRESSES: Written comments to the 
Dockets Management Branch (HFA- 
305). Food and Drug Administration, rm 
l-23,12420 Parklawn Dr.. Rockville, MD 
20857. 

FOR FURTHER INFORMATION CONTACT: 
Joyce j. Saltsman, Center for Food 
Safety and Applied Nutrition (HFI-285), 
Food and Drug Administration, 200 C St. 
SW., Washington, DC 20204,202-485- 
0316. 

I. Background 
A. The Nutrition Labeling and 
Education Act of 1990 

On November 8, X390, the President 
signed into law the 1990 amendments 
(Pub. L. 101-5353, which amended the 
Federal Food, Drug, and Cosmetic Act 
(the act). The 1990 amendments, in part, 
authorize the Secretary of Health and 
Human Services (the Secretary) 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 section 
403(r)(l)(B) of the act (21 U.S.C. 
34W(llVN. 

Results 

rlo effect of dietary fiber 
on relative risk of cdon 
cancer In mtlre cohort. 
When group was 
diiklhaff(based 
on medfan fat intake) 
flbsrwnfemda 
significant protective 
effect only in the “low 
fat” half of the cohort. 
Vegetebleslfruits also 
showed protective 
effect. 

rlo evidence for 
pmteotlve effect of 
crude dietary fiber on 
colon cancer. High 
intake of crude fruit 
ffber, but not vegetable 
or cereal fiber, was 
protectjve. However, 
adjusted for red meat 
consumption, the effect 
disappeared. 

I 

Comments 

4uthors consider results 
“prelfminaty” because 
limited #% of cases 
precluded definitive 
analysis of fat effect. 
As in many other DF 
studies, frufts and 
vegetables also 
showed a protective 
effect. Only one 24 
hour diitary recall (15 
years before end of 
study) interview used 
to assess fii Intake. 
This may not 
accurately assess 
habitual diet. 

Published elsewhere in this Federal 
Register is a proposed rule to establish 
general requirements for health claims 
that characterize the relationship of 
nutrients, including vitamins and 
minerals, herbs, or other nutritional 
substances (referred to generally as 
“substance” to a disease or health 
related condition on food labels and in 
labeling. In this companion document, 
FDA has 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 the totality 
of the’ publicly available scientific 
evidence (including evidence from well- 
designed studies conducted in a manner 
which is consistent with generally 
recognized scientific procedures and 
principles), that there is significant 
scientific agreement, among experts 
qualified by scientific training and 
experience to evaluate such claims, that 
the claim is supported by such evidence. 

The 1990 amendments also require 
(section t(b)(l)(A)(ii), (b)(l)(A)(vi), and 
(b](l)(A)(x)) that within 12 months of 
their enactment, the Secretary shall 
issue proposed regulations to implement 
section 403(r) of the act (21 U.S.C. 343), 
and that such regulations shall 
determine, among other things, whether 
claims respecting 10 topic areas, 
including dietary fiber and 
cardiovascular disease, meet the 
requirements of the act. 

In this document, the agency will 
consider whether a claim on food or 
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food products, inch&g dietary 
supplema&. as well aa conventional 
foode, on the relationship between 
dietary fiber and cardiov&scular disease 
would be justified under the standard 
proposed in the companion document 
entitled “Food Labeling: General 
Requirement9 for Health Claims for 
Food: Proposed Rule.” 
B. Basis far Considering a CIaim 
Relating Dietary Fiber and 
Cardiovascular Disease 
1, Cardiovascular Disease 

Cardiovascular disease is a major 
public health problem in the United 
States. Coronary heart disease (CHD) is 
the most common, most frequently 
reported, and most serious form of 
cardiovascular disease. CHD and stroke 
kill nearly as many American9 a8 all 
other diseases combined. 
Cardiovascular disease, primarily CHD 
is also among the leading causes of 
disability. These facts remain true 
despite the dramatic decline over the 
past 15 years in the death rate from 
cardiovascular disease: !I5 percent for 
all cardiovascular disease, 40 percent 
for CHD. and more than 60 oercent for 
stroke tief. 64). Changes in-lifestyles, 
risk faator redubtion. and medical 
intervention are majbr contributor9 to 
this decline (Ref. 64). 

In order to be consistent with the 
magnitude of the public health problem 
and with the conclusions of the Federal 
government and other report9 from 
recognized scientific bodies such as the 
National Academy of Sciences (NAS) 
and the Life Sciences Research Office 
[LSROI (Refs. 40,48,63,66, and 66), the 
focus of this document is CHD rather 
than the broader area of cardiovascular 
disease. CHD is not only considered to 
be the most common and moat serious, 
but is also the earliest form of 
cardiovascular disease, frequently 
producing symptoms and health 
problems in middle-aged adults (Ref. 4.81. 
Despite a declining death rate from CHD 
since the mid 1960's, CHD still accounts 
for more deaths than any other disease 
or groups of diseases (Ref. 63). More 
than 1.26 million heart attack9 occur 
each year (two-thirds occur in men), and 
more than 600.000 people die as a result 
[Ref. 63). In the United States, it is very 
common for significant pathogenesis of 
CHD to occw without easily detectable 
symptoms (Ref. 66). Thus, the total 
affected population is considerably 
larger than the statistics on death and 
illness would indicate. In addition to its 
impact on the nation’s health, CHD costs 
the US. economy over $80 billion 
annually (Ref. 33). 

2. Dietary Fiber 
Dietary fiber5 are comprised of 

component9 of piant materials that are 
resiatent to human d&estive enzgme% 
(Refs. 39 and 461. These components are 
predominantly nonstarch 
polysacohari& and lignin and may 
include, In ad&m Bososiated 
substances (%f. 46). To date, the best 
documented and most accepted 
nutritional role for dietary fiber5 ie for 
normal bowel function and health (Refs. 
39,4Q, and Canadian comments: FDA 
Docket No. ~~N-ww). It is generally 
assumed that-t fiber intake5 in the 
United States of 10 b IS gram5 (g) per 
day (6 to 7 g per 1806 kilocalorie5 @al) 
are le5s than optimal for meeting these 
needs (Refix 33 and Ss). Significant 
increases in thie level of intake have 
been recommended %uently (Ref. 33). 

Based on currently available 
analytkzal methods, dietary fiber is 
frequently measured as total dietary 
fiber and a5 the subcomponents of 
soluble and insoluble 5bers (Ref. 38). 
Until recently, epidemiologic and other 
studies were not able to evaluate total 
dietary fiber intake because the majority 
of food composition tables contained no 
value5 for total dietary fiber content of 
foods. In addition, no standardized 
definitions of dietary fiber or dietary 
fiber component9 have been agreed’ 
upon. 

Naturally ocourring fibers in food are 
usually a mixture of the insoluble fiber5 
such a5 cellulose and ligni~ soluble 
fiber5 such a5 pectins, gums, and 
mucilages: and combinations of soluble 
and insoluble fiber5 such as 
hemicellulosee (Ref. 46). The proportions 
and type5 of iiber e&component5 vary 
among food5 (e.g., oatmeal contains 
relatively large amount9 of soluble fiber, 
and whole wheat bread contains 
relatively large amount9 of insoluble 
fiber), and fiber content also varies 
within a food item or food group 
depending on tbe maturity of the plant, 
storage and ripening conditions, and 
food processing techniques used. if any. 

In evaluating the biological effect9 
and health consequences of dietary fiber 
intake, dietary fiber intake has been 
expressed as: 

(a] Total dietary fiber or as the major 
fiber subcomponents (soluble and 
insoluble fibers): 

(b) Fiber-containing foods [e.g., whole 
grains, legumes, fruits. vegetables); 

(c) Fiber-rich food isolates (e.g., wheat 
bran, oat bran, corn bran, soy isolates); 
or 

(d) Isolated and purified fibers (e.g., 
cellulose, pectins, lignin). 

3. Relation5ltip of Dfetary Fiber and 
Cardiovascular Disease: Theoretical 
Baeis 

Many risk factors contribute to tbe 
development of cardiovaacuiar disease, 
and speci5cally to CHD. There is 
general agreement that elavated blood 
choleateral levelsare one of the major 
“modifiable” risk factor5 in the 
development of CHD [Refs, 63 through 
63). Federal government and other 
review (Refe. 43 and 63 through 63) have 
concluded that there was subetantial 
epidemiologic and clinical evidence to 
indicate that high blood levels of total 
cholesterol and low density lipoprotein 
cholesterol (LDGcholesteral) are 
reliable indicator5 of the development, 
severity, and rates of atherosclercrsie 
(inadequate circulation of blood to the 
heart due to narrowing of the arteries) 
and constitute a major contributor to 
CHD (Refs. 48 and 63 through 60). 
Factor9 that decrease total blood 
cholesterol and LDL-choleaterol also 
tend to decreasa the risk of CHD. Thus, 
it is generally accepted that total blood 
cholesterol and LDL&olesterol levels 
can predict the risk of developing CHD, 
and that dietary factors affect@ blood 
cholesterol level9 are related to CHD 
(Refs. 48 and 63 through SS& 

Population9 with relatively low serum 
cholesterol level5 tend to have dietary 
pattern5 that are low in fat, especially 
saturated fat and cholesterol, and that 
are relatively high in fiber-rich foods 
(e.g. fruits, vegetables, and whole grain 
cereals) (Refs. 48 and 63 through 33). 
Because of the relationship between 
serum cholesterol and CHD, all current 
dietary guideline9 in the United States 
recommend dietary patterns that are 
likely to lower serum cholesterol levels: 
Reduction9 in dietary intakes of fat, 
saturated fat, and cholesterol and 
increases in intakes of vegetables, fruits, 
grain products, and cereal product9 
(Refs. 48,62,63, and 66). 

The association between dietary 
patterns rich in fibercontaining foods 
and lower levels of serum cholesterol is 
the theoretical basis for consideration of 
the appropriateness of a health claim for 
dietary ffber and reduced risk of 
developing CHD. Various beneRcia1 
health effects, including effects on lipid 
[fat) metabolism, have been suggested 
for fiber-containing foods and for 
dietary 5ber, particularly the soluble 
dietary fiber component (Ref. 40). For 
these reasons, PDA limited its review of 
the relationship of dietary fiber and 
cardiovascular disease to dietary intake 
of soluble fiber effect on blood lipid 
levels and to risk of developing CHD. 
Based on conclusions from Federal 
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government reviews, total blood and 
LDL-cholesterol were accepted as valid 
indicators of risk of developing CHD. 
This focus is most consistent with 
current dietary guidelines for the U.S. 
population (Refs. 48 and 82 through 68). 

(The relationship of dietary fiber to 
cancer is addressed in a companion 
document published elsewhere in this 
issue of the Federal Register. The 
relationship of cardiovascular disease to 
lipids and to omega-3 fatty acids are 
also addressed in companion documents 
published elsewhere in this Federal 
Register.) 
C! Dietqy Fiber: Regulatory and 
Legislative History 
1. Early Claims for use of Dietary Fiber 

Health attributes for fiber-containing 
foods have been claimed for over loo 
years. Early interest focused on the 
benefits of wheat bran as a promoter of 
regular bowel function. Health claims 
for wheat bran on breakfast cereal 
packages became popular in the early 
WOO's, and the importance of adding 
“bulk” in the diet by the addition of 
dietary fiber appeared in advertisements 
that promoted the benefits of certain 
fibers as aids to digestion and to help 
relieve constipation. Such health claims 
on packages were mostly unreguleted 
untii after the act deemed produots that 
carried such claims to be drugs and, 
therefore, subject to requirements of 
drug law. As a result, the use of health 
claims on food products virtually 
stopped u&i1 recently. 

In 1941, the agency published 
.*egulations that included labeling 
requireme’nts for “non-digestible 
carbohydrates” (6 FR 5921). At that time, 
foods having a high fiber content were 
valued because, when added to foods 
such as bread, lower caloric density was 
achieved. Based on the analytical 
procedures available at that time, the 
fibrous plant components of food had to 
be labeied as “crude fiber.” 

During the late 1970’s, FDA sought to 
revise its regulations to include as fiber 
other fractions of carbohydrates, in 
addition to crude fiber, that are not 
digested by human enzymes. In doing 
so, the agency noted that the scientific 
evidence linking fiber to health 
outcomes was limited. In the Federal 
Register of December 22,197Q (44 FR 
75991) the agency stated that “* l l the 
relationship of dietary fiber to health 
remain5 controversial,” Current 5 105.66 
(21 CFR 105.66) provides for the 
declaration of nonnutritive substances, 
but there is no regulation for declaration 
of fiber. 

2. Food Additive Status 
Substances that are added to food 

may be categorized based on their use 
as generally recognized as safe (GRAS) 
ingredients, food additives, or 
substances subjeot to a sanction or 
approval granted by the FDA or the 
United States Department of Agriculture 
(USDA) prior to September%, 1958. The 
use of substances may be GRAS under 
the general principles set forth in 
5 170.30 (21 CFR 170.30), listed as GRAS 
in part 182 (21 CFR part 162) or affirmed 
as GRAS in Part 164 (21 CFR part 184). 
FDA’s listings of food additives and 
affirmations that the use of a substance 
for direct addition to food is GRAS 
generally include ‘the particular food 
categories in which (as defined in 
0 170.3(n)), and the specific technical 
effects for which (as defined in 
0 170.3(o)), the substance may be used. 

“Fiber” is not considered to be either 
a food category or a technical effect 
according to the above definitions, and 
ingredients that are added to food are 
therefore not regulated as “fiber.” 
However, FDA has regulated a number 
of isolated or purified fibers for specific 
technical effects in various food 
categories. For example, xanthin gum is 
listed as a food additive for use as a 
stabilizer, emulsifier, thickener. 
suspending agent, bodying agent, or 
foam enhancer (0 172.545 ((21 CFR 
172.695)); methyl cellulose is listed as a 
multipurpose GRAS substance ((21 CFR 
182.1480)): and pectins are affnmed as 
GRAS for use as an emulsifier, 
stabilizer, or thickener (0 184.1568). Guar 
gum is affirmed as GRAS for specific 
conditions of use that include those’a,s 
an emulsifier, formulation aid, firming 
agent, and thickener (8 184.1339). Guar 
gum has not been listed for use as a 
source of fiber, and under some 
circumstances, it has been shown to 
cause esophageal blockage and thus to 
be a health hazard. These and many 
other gums and fiber sources have no 
established history of food use, or safety 
as fiber supplements. 
3. Dietary Fiber as Subjects of Health 
Claims 

Prompted by the use (beginning in 
1964) of information on high-bran cereal 
packages that high fiber diets may 
reduce the risk of cancer and by 
issuance of interim dietary fiber 
recommendations by the National 
Cancer Institute, FDA proposed in the 
Federal Register of August 4,1987 (52 FR 
28843), food labeling regulations to 
allow the use of health messages on 
labels and food labeling, The agency 
stated that food labeling could have an 
important influence on the public’s food 

choices, and that truthful, nonmisleading 
health messages could increase 
consumer’s understanding of the health 
benefits that can result from adhering to 
a sound and nutritious diet. This 
proposal set forth criteria for the 
evaluation of health claims. 

In the Federal Register of February 13, 
1990 (55 FR 5178), FDA published a 
reproposed rule that revoked the 1987 
proposal and proposed to establish 
procedures permitting valid and reliable 
consumer information on food labels. 
The agency noted that the previous 
proposal was too ambiguous to be 
workable in preventing misleading 
claims. FDA thus proposed to tighten the 
requirements for health claims. The 
agency also proposed to evaluate the 
scientific evidence on six possible topics 
for health claims, including dietary fiber 
and cardiovascular disease. 

On November 8,1990, the President 
signed the 1990 amendments, which 
authorize FDA to issue regulations 
concerning claims on the label or 
labeling of foods that characterize the 
relationship between a substance and a 
disease or a health-related condition. As 
stated above, this law identified 10 
substance-disease topics, including 
dietary fiber and cardiovascular 
disease. 
D. Evidence Considered in Reaching the 
Decision 

FDA has reviewed all relevant 
scientific evidence on dietary fiber and 
its effects on serum cholesterol. The 
scientific evidence reviewed by the 
agency included the summary, 
conclusions, and recommendations of all 
recent Federal government 
comprehensive reviews and dietary 
guidelines on this topic area: “The 
Surgeon General’s Report on Nutrition 
and Health” (Ref. 63) the National 
Cholesterol Education Program’s (NCEP) 
“Report of the Expert Panel on 
Detection, Evaluation, and Treatment of 
High Blood Cholesterol in Adults” (Ref. 
65). the NCEP “Populafion Panel Report” 
(Ref. 66) the USDA and DHHS 
“Nutrition and Your Health: Dietary 
Guidelines for Americans” (Ref. 62) and 
the.DHHS’ “Healthy People 2000, 
National Health Promotion and Disease 
Prevention Objectives” (Ref. 84). 

The agency also reviewed the 
evidence and conclusions in other 
nongovernmental documents: The LSRO 
report on “Physiological Effects and 
Health Consequences of Dietary Fiber” 
(Ref. 39). the National Research 
Council’s (NRC) “Diet and Health, 
Implications for Reducing Chronic 
Disease Risks” (Ref. 48). the NRC’s 
“Recommended Dietary Allowances” 
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(Ref. 49). and World Health 
Organization’s (WHO) “Diet, Nutrition, 
and the Prevention of Chronic Diseases” 
[Ref. 71). 

The agency updated these reports by 
independently reviewing all human 
studies and all reviews published since 
the Federal government and other 
authoritative documents completed their 
reviews of the literature. FDA 
considered animal studies to the extent 
that they helped explain possible 
mechanisms of action. FDA also 
contracted with LSRO to independently 
evaluate current evidence since their 
1987 fiber report. A summary of the 
LSRO report, “Dietary Fiber and 
Cardiovascular Diaease” (Ref. 49) is 
included in this review. 

Finally, to ensure that its review of 
relevant evidence was complete, FDA 
requested, in the Federal Register of 
March Z&l991 (53 FR 12932), scientific 
data and information on the 10 specific 
topic areas identified in section 
3(b)(l)(A) of the 1999 amendments. 
Dietary fiber and cardiovascular disease 
were among the 10 subjects for which 
the agency requested information. 
E. Summary of Comments in Response 
to FDA Request for Scientific Dato and 
Information 

PDA received 1 comment in response 
to the February X3,1999 reproposed final 
rule and 19 comments in response to the 
notice in the Federal Register of March 
28.199-l (33 FR 12932), concerning 
dietary fiber and CHD health claims. 

One comment from a representative of 
industry was received in response to the 
reproposed final rule. Based on the 
findings of several authoritative 
documents and a review of additional 
references published since 1933, the 
comment suggested that the currently 
recommended low fat/low cholesterol 
diet could be made more effective in 
lowefing blood cholesterol and risk of 
CHD by the inclusion of soluble fiber. 

Of the 19 comments received in 
response to the March 23,199l notice 
requesting scientific data on dietary 
fiber and cardiovascular disease (under 
Docket No. SlN-ooeS), 13 were from 
industry: 4 from professional 
organizations: 1 from a consumer; 2 from 
health professionals: 2 from scientists; 
and 1 from the Government of Canada. 
The industry comments included 
primarily literature reviews and 
unpublished studies, which were 
included in FDA’s science review of the 
scientific evidence. One food company 
did not support health claims on dietary 
fiber and risk of developing heart 
disease because of the multifactorial 
nature of the disease and the 
seriousness of the disease and suggested 

that medical intervention is required for 
proper diagnosis and monitoring of heart 
disease. All other industry and trade 
submissions supported the use of health 
claims. 

Of the six comments from 
professional organizations, three 
submitted research reports generally 
supportfng a health claim. Another 
called attention to the need for caution 
to avoid consumer misunderstanding. 
One comment pointed to the need to 
consider the overall diet context. 
Another took the position that the data 
on fiber and cardiovascular diseases are 
insufficient to support a claim. 

The citizen comment included a 
literature search but no comment about 
the health claim issue. 

The two comments from health 
professionals were divided. Although 
both provfded data supporting their 
individual position, one was in favor of 
health claims and the other was not. 

The Director General, Food 
Directorate, Health and Welfare, 
Canada, submitted information on the 
regulatory status of health claims in that 
country. The Canadian government is 
not in favor of health claims on fiber- 
containing foods because it is difficult to 
disassociate the metabolic effects of 
complex carbohydrates and the low fat 
content of these diets from those of 
dietary fiber. The comment said that this 
finding does not diminish the 
importance of diet as a factor in the 
maintenance of health but reinforces the 
importance of the whole diet rather than 
the contribution of individual 
components. Interactions between 
nutrients and between nutrients and 
nonnutrient components of the diet 
probably alter the likelihood of disease. 
IL Review of Scientific Evidence 
A. Fedeml Government Documents 

Several Federal government 
documents (Refs. 62 through &4,36, and 
87) have concluded that the evidence for 
a role of dietary fiber in lowering the 
risk of cardiovascular disease, and more 
specifically CHD, is inconclusive. 

The Surgeon General’s Report (Ref. 
33) comprehensively reviewed human 
and animal studies on CHD and blood 
cholesterol and noted that an extensive 
body of evidence supported by 
epidemiologic, metabolic, and animal 
studies has established the relationship 
among intake of saturated fat, high 
blood cholesterol, and increased rates of 
CHD (Ref. 63). The report also noted 
that based on ecological studies in 
several countries, dietary intakes that 
are high in starch (e.g., 80 to 70 percent 
of calories), such as those in Asian 
countries, are associated with low 

plasma cholesterol and a low rate of 
CHD. These diets tend to be high in 
fiber, lower in energy, and very low in 
fat, especially saturated fat and 
cholesterol. Several short-term clinical 
studies that were reviewed showed an 
assodation between water-soluble Rber 
fractions, such as oat bran, guar gum, 
and pectin, and cholesterol-lowering 
effects in hypercholesterolemic subjects 
(Refs. 7,22, and 32). The report 
concluded that current evidence 
suggests the prudence of increasing 
consumption of whole grain foods and 
cereal products, vegetables (including 
dry beans and peas) and fruits (Ref. 63). 

The recommendations of the NCRP 
(Refs. 85 and 68) are based on the goals 
of reducing blood cholesterol, and low 
density lipoprotein (LDL) cholesterol in 
particular, and providing a diet that is 
nutritious and palatable (Ref. 63). The 
LDLcholeaterol levels are directly 
correlated with risk for CHD (Ref. 65). 
The NCRP report concluded that 
changfng American eating patterns will 
help lower blood cholesterol levels, thus 
reducing the risk of developing CHD. In 
this regard, the panel recommended 
lowering the intake of dietary saturated 
fatty acids, total fat, and cholesterol, 
and increasing the intake of fruits, 
vegetables, whole grain products, and 
legumes. These food items wfll help 
meet nutritional needs for minerals, 
vitamins, dietary fiber (in&iing soluble 
fiber), and complex carbohydrates (Ref. 
w. 

The USDA/DHHS report “Nutrition 
and Your Health Dietary Guidelines for 
Americans” (Ref. 82) concluded that 
dietary fiber is important for proper 
bowel function and to reduce symptoms 
of chronic constipation, dfverticular 
disease, and hemorrhoids. It stated that 
“populations like ours with diets low in 
dietary fiber and complex 
carbohydrates and high in fat, especially 
saturated fat, tend to have more heart 
disease * l *‘I (Ref. 02). The dietary 
guidelines noted the possibility that the 
benefit from a diet-with more fiber may. 
be from the food or component of the 
food providing the fiber rather than from 
the fiber alone. The USDA/DHHS 
dietary guidelines recommended 
choosing a diet with plenty of 
vegetables, fruits, and grain products. 

In “Healthy People 2oo0,” the Public 
Health Service and DHHS identified 
increased consumption of complex 
carbohydrates and fiber-containing 
foods by adults as a specific rtsk 
reduction objective (Ref. 51). 
Recommendations included increasing 
consumption of vegetables (including 
legumes) and fruits to five or more 
servings daily, and increasing 



66666 Federal Re$eter / Vol. !%I, No. 229 1 Wednesday, November 27, 1991 / Pmpsed Rules 

consumption of grain products to six or 
more daily servings. The report noted 
that dietary patterns with higher intakes 
of vegetables [including legumes). fruits, 
and grain product3 are associated with a 
variety of health benefits. including 
decreased risk for some types of cancer 
(Ref. 65). It was also noted that the 
association between diets high in 
complex carbohydrates (and fiber) and 
reduced CHD and diabetes mellitus is 
difficult to interpret because such diets 
tend to be lower in energy (calories) and 
fats. especially saturated fat and 
cholesterol. “Further research is needed 
to cfarify whether the effect of dietary 
fiber on blood lipids is an independent 
effect, and if 30, to quantify the 
relationship. [Ref. 64). 
B. Other Review Fern Recognized 
Scientific Bodies 

Several other comprehensive reviews 
from recognized scientific bodies on the 
role of nutrition and health have been 
pubhshed in recent years (Refs. 39,40, 
48,49. and 71). The conclusions reached 
in these report3 are similar to those 
reached in the Federal reports noted 
above. 

J.n 1865, the Department of national 
Health and Welfare. Health Protection 
Branch, of the Canadian government 
convened an expert advisory committee 
to evaluate dietary fiber issues (Ref. 46). 
This committee noted that the 
relattonshfp between the physico- 
chemical properties of dietary fibers and 
their physiological effects is difficult to 
evaluate partly due to the complexity of 
the interaction3 of mixed fibers in foods 
and in some instances, lack of 
uniformity in testing procedures. They 
recommended that manufacturers of 
food products to which nonnative and/ 
or novel fibers have been added to 
increase dietary fiber content may be 
required to provide evidence 
substantiating the safety and effmacy of 
these product3 in terms of accepted 
physiological effects. Nonnative fibers 
were defined as fibers from traditional 
foods but not naturally occurring in the 
foods to which they have been added; 
novel fibers are those which have not 
traditionally been part of the human 
diet. They also recommended that 
manufactures of products which have 
been substantially enriched with native 
fibers should also be prepared to 
provide pmof of efficacy on request. 
They noted that evidence is lacking that 
commercially produced products 
containing some of these materials wilt, 
when consumed. produce effects that 
the public has come to expect of fiber 
containing foods. They recommended 
more research to elucidate physiological 
forles of dietary fiber. 

LSRO, in its 1981 report entitled 
“Physiological Effects and Heaith 
Consequences of Dietary Fiber” [Ref. 
a), concluded that dietary fiber is an 
integral part of a healthy diet. However, 
LSRO stated that the available evidence 
is not sufftcient to support specific. 
quantitative recommendations on the 
role of dietary fther for the prevention of 
specific diseases in the general. healthy 
population. LSRO recommended, 
therefore. that a wide variety of fiber- 
rich foods be consumed, such as whole 
grain products, fiuita. vegetables and 
legumes, because of the diversity of 
effects of various components of dietary 
fiber. The report stated that the foods 
eaten in the amounts suggested would 
provide about 20 to 35 g of dietary fiber 
per day (approximately IO to 13 per 
l,ooO kcal) for the healthy, adult 
population (Ref. 3s). 

The 19SI NRC, NAS report, “Diet and 
Health-Implication for Reducing 
Chronic Disease Risk” (Ref. &I) 
reviewed epidemiologic and clinical 
studies and noted that increased 
consumption of fiber-rich food3 was 
associated with a lower risk of 
developing CHD and other diseases. 
Diets pmvidfng 45 g of dietary fiber from 
fresh fruits, vegetables, and legumes 
(Refs. 20.23, and 2@, and with an 
isocalorfc replacement of either sugar or 
bread with a mixture of vegetables 
providing 40 g per day of dietary fiber 
(Ref. 2I), were associated with lower 
blood cholesterol Ievels. The NAS report 
concluded that although epidemiologic 
and clinical studies indicate that a diet 
consisting of complex carbohydrate and 
high-fiber foods may be associated with 
a lower risk of CHD, colon cmcer, 
diverticulosis, hypertension, or galhtone 
formation. there is “no conclusive 
evidence that it is dietary fiber, rather 
than the other components of 
vegetables, fruits, and cereal products, 
that reduces the risk of those diseases” 
(Ref. 48). The NAS report recommended 
increased consumption of vegetables, 
fruits. breads, cereals, and legumes @Ref. 
48). 

The WHO report “Diet, Nutrition, and 
the Prevention of Chronic Diseases” 
(Ref. 7l). stated that dietary factor3 are 
known to infhmnce the development of a 
wide range of chronic diseases, 
including CHD. The report stated, the 
“affluent” type of diet that often 
accompanies economic development is 
energy [oaiorte~-dense. People 
consuming these diets charactertsticahy 
have a high intake of fat (especialiy 
saturated fats) and free sugars and a 
relatively low intake of complex 
carbohydrates (from starchy. fiber- 
containing foods).” All of these factor3 

influence serum cholesterot and their 
combined effects “may be important in 
modifying the rate of progression of 
atherosclerosis.” 

Based on direct experimental 
evidence concerning the association 
between dietary fiber, stool bulk, and 
inlestinal transit time, WHO 
recommended a rower limit of intsko of 
16 grams per day of dietary fiber 
(nonstarch polysaccharldes] and en 
upper limit of 24 g per day. This goal is 
consistent with an intake of about ~7 to 
40 g per day of total fiber. which 
includes other fiber component.. [Ref. 
71). 

The 12% LSRO report “Dietary Fiber 
and Cardiovascular Disease’* (Ref. 391 
reviewed epidemiotogical studies since 
LSRo’s 1987 report and found no new 
evidence to support reduced risk of CHD 
from an intake of dietary fiber and 
particuIarIy soluble fiber. LSRO found 
that studies suggest that solubIe fiber is 
hypocholesterolemic, while insoluble 
fiber is not. “Whether the observed 
effects result strictly from the fiber or 
from other components of the fiber-rich 
food or to a combination of these 
remains to be determined. (Ref. 2~). The 
report also noted that it is also not 
known if a fiber present in a food is the 
same as when it has been extracted and 
purified. 
C. Review of the Sciertt$ic Evidemx 
Evidence for an Association Between 
Wake of Soluble Dietary Fiber and 
Comrtary Heart Disease 

All of the government and other 
reviews by recognized scientific bodies 
cited above reviewed the evidence for 
an association between the intake of 
dietary fiber and Cl-D, one of the major 
cardiovascular diseases. It has been 
estabiished that appropriate dietary 
intervention, result@ in lower serum 
total cholesterol, can reduce the 
incidence of CHD end hence the 
incidence of cardiovascular disease 
(Ref. Ss; companion document on 
proposed rules for Health Claims: Lipids 
and Cardiovascular Disease). The 
review of studies that follows will also 
focus, as in the Federal government and 
other reviews by recognized scientific 
bodies, on evidence for the beneficial 
effects of dietary fiber, specifically 
soluble dietary fiber, on towering blood 
total and LDL-choIesterol levels with the 
ultimate outcome of reduced risk of 
developing CHD. 

The comprehensive government am 
other reviews by recognized scientific 
bodies concluded, based on evidence 
presented to date, that dietary pattern3 
that included fiber-rich foods were 
associated with lower levels of blood 
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cholesterol and hence lower rates of 
CHD. Additionally, these reports 
suggested that if fiber has an effect on 
serum cholesterol levels, it is probably 
related to the soluble dietary fiber 
component, rather than to total, or 
insoluble, dietary fiber. However, these 
reports also noted the lack of evidence 
that would substantiate that it is the 
soluble fiber component of these foods, 
rather than some other concomitant 
change in nutrient intake or weight 
control, that is the responsible agent for 
these associations. For this reason, the 
nutrition guidelines that have been 
promulgated have emphasized changes 
in dietary patterns rather than 
specifically focusing on changes in 
soluble fiber intakes. 

The agency, therefore, concluded that 
to provide adequate support for a role 
for dietary fiber, and in particular 
soluble dietary fiber, in reducing the risk 
of CHD, the updated evidence would 
need to specifically show that soluble 
dietary fiber at some specific level in the 
total diet has an effect. 
1. Criteria for Selection of Human 
Studies 

The agency evaluated all human data 
published after 1987, the time at which 
the NAS report (Ref. 48) completed it’s 
review of the scientific evidence. The 
criteria that the agency used to select 
pertinent recent studies required that 
the studies: 

(I) Present primary data and adequate 
dmeey;$ions of study design and 

(2) Be available in English; 
(3) Include estimates, or enough 

information to estimate, soluble dietary 
fiber intakes: 

(4) Include direct measurement of 
blood total cholesterol and other blood 
lipids related to CHD; 

(5) For intervention studies, be 
conducted for a long enough duration to 
reasonably assure stabilization of blood 
lipids (greater than or equal to 3 weeks 
duration): and 

(6) Be conducted in persons who 
generally represent the healthy U.S. 
population [adults with blood total 
cholesterol levels less than 300 
miligrams (mg) per deciliter (dl). 
2. Criteria for Evaluation of Human 
Studies 

FDA evaluated the results of studies 
against general criteria for good 
experimental design, execution, and 
analysis. The criteria that the agency 
used in evaluating these studies 
included reliability and accuracy of the 
methods used in nutrient intake 
analysis, including measurements of 
total dietary soluble fiber and total 

dietary fiber; measurement of study 
endpoints (i.e., blood total cholesterol 
and other blood lipids related to CHIJ): 
and general study design characteristics, 
including randomization of subjects, 
appropriateness of controls, selection 
criteria for subjects, attrition rates 
(including reasons for attrition), 
potential for misclassification of 
individuals with regard to dietary 
intakes, presence of recall bias and 
interviewer bias, recognition and control 
of confounding factors (for example, 
intake of saturated fat and other 
nutrients, monitoring body weight, and 
control of weight loss), appropriateness 
of statistical tests and comparisons, and 
statistical power of the studies. 

The availability of information on the 
total dietary fiber and total dietary 
soluble fiber content of baseline, 
treatment and control diets: the soluble 
fiber content of the test substance: and 
nutrient intakes were deemed highly 
desirable. In many cases, analytical or 
calculated values were not given for 
total fiber or for total soluble fiber 
components of the test diet, although in 
some cases, it was possible to roughly 
estimate soluble fiber values above 
baseline levels from available data on 
the amount and type of test material 
added to the diet. 

Several research reports were based 
on studies of only a few weeks duration. 
To ensure that results were not 
reflective of transient changes, such as 
failure of blood cholesterol levels to 
stabilize to the dramatic changes in 
dietary patterns that occur with the 
introduction of large amounts of test 
substances, studies with treatment 
periods of less than 3 weeks were not 
considered in the agency’s evaluation of 
scientific evidence. 

The agency excluded studies that 
were published in abstract form because 
they lacked sufficient detail on study 
design and methodologies, and because 
they lacked necessary primary data. 
Studies using special population groups, 
such as insulin-dependent diabetics, 
individuals with very high serum 
cholesterol [mean greater than 300 mg 
per dL), children with 
hypercholesterolemia, and persons who 
had already experienced a myocardial 
infarction were also generally not 
weighed heavily because the relevance 
of health claims for the general healthy 
U.S. population is the key question. 
(Descriptions of all available studies 
are, however, included in Table 1). 
3. Summary of Human Studies 

Responses of blood cholesterol levels 
to dietary treatment are affected by 
many factors, including initial (baseline) 
blood cholesterol levels and dietary 

factors (i.e., the level of saturated fat 
and cholesterol in the diet) (Refs. 48,05, 
and 66). Previous reviewers have 
generally concluded that in persons with 
relatively higher paseline levels of blood 
cholesterol, responses to treatment 
protocols tend to be of larger magnitude 
than is seen in persons with more 
normal blood cholesterol levels (Refs. 
48,&i, and 66). For this reason, FDA 
separately evaluated studies on mildly 
to moderately hypercholesterolemic 
individuals (persons with elevated blood 
total cholesterol levels of 200 to 300 mg 
per dL) and normocholesterolemic 
individuals [persons with normal blood 
total cholesterol levels, less than 200 mg 
per dL). Since dietary intakes of 
saturated fat and cholesterol may also 
affect blood cholesterol levels, FDA also 
separated its review of studies on the 
basis of whether fiber effects are being 
evaluated as part of a “typical” 
American diet (approximately 37 
percent of calories from fat, 13 percent 
of calories from saturated fat, and 
greater than 300 mg of cholesterol daily), 
or whether the test protocols are 
incorporated into a Step I or similar 
(e.g., American Heart Association) 
dietary regimen (less than 30 percent of 
calories from fat, less than 10 percent of 
calories from saturated fat, and less 
than 300 mg cholesterol daily). Detailed 
summaries of the reviewed studies are 
in Table 1. 

a. Hypercholesterolemics: “t~ical” or 
“usual” diets. In two metabolic ward 
studies of 3 weeks duration [Refs. 3 and 
4) soluble fiber intakes of 7 to 8 g per 
day were associated with reductions of 
8 to 12 percent in blood total cholesterol 
level as compared to baseline levels. In 
both studies, groups experienced some 
weight loss [approximately 2 to 3 
pounds) during the study period. In one 
study (Ref. 4) blood total cholesterol 
levels were measured several times 
throughout the study. The lowest values 
were observed at an intermediate time: 
that is. the initial drop in blood 
cholesterol levels was followed by a 
trend towards return to baseline levels 
at the end of the a-week test period. 

In a randomized, controlled, 
intervention study where subjects were 
free-living, Van Horn et al. (Ref. 69) 
assigned 80 men and women (25 to 78 
years: serum cholesterol of 213 to 285 mg 
per dL) to either a control group (regular 
diet) or a test group which consumed 
their regular diet plus a cereal providing 
2 g of soluble fiber daily. After 4 weeks 
of intervention, the test group, as 
compared to the control group, had 
significantly different dietary intakes for 
a number of nutrients, including higher 
intakes of soluble and total fiber, and 



lower intakes of saturated fat and 
cholesteroI.Blood total cholesterol and 
LDLchoIesterol IeveIs in the test group 
decreased by 6 percent and 2 percent, 
respectively, with no change in the 
control group. 

Kahn et al. (Ref. 25], in a randomized, 
controlled, intervention study added 
four muffins containing a tota of 8 g of 
soluble fiber to the daiiy diets of 16 free- 
living men and women. After 8 weeks, 
there were no significant differences in 
total btood cholesterol levels between 
test and control groups. 

Kesaniemi et al. (Ref. 27) in a 
randomized, self-controlled, cross-over, 
intervention study, monitored ~4 free- 
living men (serum cholesterol 223 to 238 
mg per dL) who consumed a iow fiber 
diet (8 solubb fiber daily) or a high fiber 
diet (13 g soluble fiber) for 8 weeks. 
When consuming the high fiber diet, 
blood total and LDL-choIesterol Ievels 
decreased significantiy (5 percent and 7 
percent, respectively). The high fiber 
group consumed significantly higher 
levels of vegetables, cereal, fruits, and 
berries, compared to the low-fiber group. 

Kestin et al. (Ref. 281, in a randomized, 
double-blind controlled, cross-over 
study, fed diets containing f&7, ar 10 g of 
soluble fiber per day to 24 men (29 to 61 
years: serum cholesterol 186 to 293 mg 
per dL) for 4 weeks. The sources of 
soluble fiber varied among test groups. 
Compared to baseline, subjects 
consuming 10 g of soiuble fiber per day 
had a sign&ant decline in blood total 
cholesterol (5 percent), with the 
decrease mainly in the LDLcho1esterol 
fraction. The other levels of soluble fiber 
did not cause significant lowering of 
serum cholesterol. 

In a 12-week randomized, double- 
blind, cross-over intervention study with 
two 8-week test periods and a &week 
washout between treatments, Lo and 
Cole (Ref. 43) fed diets containing 18 or 
24 g total dietary fiber per day to 12 men 
and 8 women (27 to So; serum 
cholesterol of 210 to 278 mg per dL). The 
differezme in totai dietary fiber intakes 
between the two protocols was due to 
the addition of sov fiber to the test diet. 
(Soy is a relative& rich source of soluble 
dietary fiber). The effects on b1ooci 
cholesterol differed depending on order 
of dietary treatment. If soy-enriched 
diets were fed first, blood total and LDL- 
cholesteru1 levels decreased by 8 
percent and 7 percent, respectively, 
compared to baseline. A significant 
decline (5 percent) in the LDL 
cholesterol levels of the placebo group is 
also observed. However, when soy- 
enriched diets were fed after the base 
diet, there was no effect on b1ood 
cholesterol levels. Thus, most changes in 
blood cholesterol levels occurred during 

the first 8 weeks of treatment, regardless 
of diet group. 

The effect of beta&man, a particular 
type of soluble fiber, was evaluated in a 
randomized, cross-over, intervention 
study by McIntosh et al. (Ref. 44). 
Twenty-one men (30 to 59 years; serum 
cholesterol 209 to 270 mg per dL) 
received a diet containing &her 8 or 1.5 
g added beta-ghrcan daily for 4 weeks. 
Total soluble fiber intakes from the two 
diets were held constant at 13 g per day. 
Treatment order has an effect, with the 
group receiving the beta-glucan-enriched 
diet first showing no changes in serum 
total cholesterol, while those consuming 
this diet as the second dietary protocol 
showed a decline in blood cholesterol 
levels. 

The effectiveness of high dietary fiber 
on the blood cholesterol levels of men 
who had already suffered heart attacks 
was studied by Burr et al. (Ref. 13). In a 
P-year intervention study, over 2,088 
men (mean age 88 years] were randomly 
assigned to several diet groups. One 
group was given advice to decrease fat 
intake to less than 30 percent of calories 
and to increase the ratio of 
polyunsaturated fat to saturated fat. 
Another group was advised to increase 
cereal fiber intake to 18 g per day. There 
were no significant differences in total 
mortality or in blood cholestero1 levels 
between these groups. 

Bulk laxatives (e.g.. psyllium) or gums 
have been used in several study 
protocols as sources of supplemental 
soluble dietary fiber. Stewart et al. (Ref. 
551, in an intervention study, compared 
blood cholesterol levels of 178 elderly 
(mean age 77 years) who had consumed 
a bulk laxative rich in soluble fiber for 
at Ieast 1 month with those who had not 
been users of these products. The period 
of use of the bulk fiber supplement 
ranged from 1 month to 1 year. Those 
taking greater than 15 g of supplemental 
soluble fiber per day had a 4 percent 
lower total blood cholesterol level than 
those taking less than 8 g of 
supplemental soluble fiber per day. The 
use of supplemental fiber without 
specification as to amount versus no use 
of supplemental fiber was not 
associated with any differences in blood 
cholesterol levels. 

In a controlled intervention study, 
McIvor et al. (Ref. 48) gradually 
increased the soluble fiber intakes of 8 
obese men and women with noninsulin 
dependent diabetes (ages 45 to 80 years; 
mean serum cholesterol 222 mg per dL] 
by increasing consumption of grenole 
bars enriched with a concentrated 
source of soluble fiber. Up to 22 g of 
supp1emental solub1e fiber were 
consumed per day in addition to that 
contained in subject’s usual diets. After 

6 months, serum total cholesterol levels 
did not differ significantly from baseline 
levels. 

Superko et al. [Ret 58). in a 
randomized, single blinded. cross-over 
study, eva1ueted the re1ative effects of 
two different types of an isolated 
solub1e fiber source on blood cholesterol 
levvds of 58 men (38 to 83 years; serum 
cholesterol of 288 to 282 mg per dL). Tbe 
fiber supplement added approximately 
10 of soluble fiber daily to the regular 
diet. Although differences were 
observed in blood cholesterol levels 
after 4 weeks, at the end of 8 weeks 
there was no significant difference 
between the fiber supplement and the 
placebo groups. 

Twenty-six men (30 to 65 years: serum 
cholesteroI~18 to 314 mg per dL) 
consumed their regular diets and also 
consumed either a bulk laxative rich in 
solubIe fiber or a placebo prior to each 
meal for 8 weeks in a randomized, 
paralle1, double-blinded, placebo- 
controlled, intervention study (Ref. 8). 
The fiber supplement added 
approximately 8 to 8 g of soluble fiber to 
the regular dietary intake. From 
baseline, the group on the soluble fiber- 
enriched protocol had a significant 
decrease in blood total cholesterol (18 
percent) and LDL-cholesterol (28 
percent). 

In summary, several studies were 
reviewed in which conventional foods 
high in soluble fiber (e.g., beans or 
oatmeal) or enriched with soluble fibers 
(baked goods with added wheat. barley, 
or oat brans)(Refs. 3,4,13,25,27,2843, 
44, and 88) were used to increase the 
soluble fiber intakes of subjects. The 
study durations ranged from 2 weeks to 
8 weeks, except for one Zyear study 
which was of limited v&e since it did 
not provide information on soluble fiber 
intakes (Ref. 18). Although information 
on total intakes of soluble fiber was not 
always provided, there was enough 
available information to make crude 
estimates of intake. These estimates 
suggested that, under study conditions 
used, intakes of soluble fiber above 6 to 
12 g per day were generally associated 
with reductions in blood total and, when 
measured, LDL-cholesterol levels. The 
potential for differences in effectiveness 
among different sources of dietary fiber 
when total intakes are similar was 
suggested by two studies (Refs. 27 and 
28) and by the equivocal results from 
several isolated sources of soluble fiber 
(Refs. 8,45,!55. and 88). 

Severe1 studies used isolated sources 
of soluble fiber (psyllium end guar gum) 
either under standard pharmacologica 
conditions in bulk form with meals 
(Refs. 8 and 55) or incorporated into 
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baked goods (Ref. 45) to increase soluble 
fiber intakes. Duration of studies ranged 
from 8 weeks to 1 year. Generally, much 
higher intakes of soluble fiber were 
achieved (15 or more per day) with use 
of supplements as compared to foods 
(approximately 2 to 12 g daily). One 
study of 6 months duration (Ref. 45) 
showed no effect on blood cholesterol 
levels, although the small sample size 
(n=8) may lack adequate statistical 
power. Another study showed rather 
small changes in blood cholesterol 
levels (4 percent) with 175 subjects 
consuming high (15 g or more) versus 
low (less than 6 g) of supplemental 
soluble fiber for 1 month to 1 year. Use 
versus nonuse of supplements showed 
no relationship to blood cholesterol 
levels. A third study showed 15 and 20 
percent reductions in blood total and 1 
LDL-cholesterol after consuming 6 to 9 g 
of supplemental fiber for 6 weeks (Ref. 
8). Finally, results of a fourth study 
suggested that effects may be transient 
(Ref. 56). with effects observed at 4 
weeks disappearing by the end of 6 
weeks. 

b. HyperchoiesteroIemics: Step 1 
diets. In several studies, the relative 
effectiveness of Step 1 diets (less than 
30 percent calories as fats, less than IO 
percent calories as satuated fat, and less 
than 360 mg cholesterol daily) with and 
without added soluble fiber were 
evaluated. In a metabolic ward study, 
Anderson et al. (Ref. 5) fed Step 1 diets 
containing 9 g soluble fiber per day to 10 
men (40 to 70 years: serum cholesterol 
ZOO to 320 mg per dL) for 3 weeks. Tbe 
baseline diet contained 3 g solubIe fiber 
daily. There were no significant 
decreases in total blood cholesterol 
following consumption of the high fiber 
diet, but LDLcholesteml decreased 
significantly from baseline levels (8 
percent decline], 

Little et al. (Ref. 42). in a controlled 
intervention study, examined the effect 
of 4 types of dietary intervention on 
blood total cholesterol levels of 184 free- 
living men (56 to 61 years: serum 
cholesterol 240 to 267 mg per dL). After 6 
weeks, declines in serum cholesterol 
were the same (approximately 5 
percent) for both a low fat diet alone 
and for a low fat, htgh fiber diet (total 
dietary fiber of 46 to 45 g per day: no 
data on soluble fiber). Tbe authors 
suggested that low fat rather than 
increased levels of dietary fiber were 
responsible for changes in serum 
cholesterol. 

Remark-Wahnefried et al. (Ref. IS), in 
a randomized intervention study, 
monitored blood cholesterol 1eveIs tn 81 
men and women (20 to 65 years, mean 
baseline serum cholesterol of 271 mg per 

dL) consumtng one of four dietary 
protocols for 12 weeks: Step 1 diet alone, 
Step 1 diet plus added soluble fiber from 
50 g of oat bran, regular diet plus 50 g of 
oat bran, and regular diet plus 42 g of 
processed oat bran. Declines in serum 
cholesterol occurred in all groups. Blood 
ch~lestewl levels of groups consuming 
diets containing the higher soluble fiber 
(approximately 4 g added soluble fiber 
daily) did not differ from groups on a 
dietary regimen modified only in fat and 
cholesterol content. 

Levin et al. (Ref. 37), in a randomized, 
double-blind, intervention study, 
followed 58 men and women (21 to 70 
years: baseline serum cholesterol of 235 
to 245 mg per dL) who consumed a Step 
1 diet for 8 weeks followed by 16 weeks 
of treatment with a placebo or 
concentrated soluble fiber source. The 
total soluble fiber intake of the test diet 
was estimated at 15 g per day compared 
to intakes of 6 to 6 g daily on the Step 1 
diet alone. The group consuming the 
high soluble fiber diet showed a 
significant decrease in total and LDL- 
cholesterol (6 and 9 percent, 
respectively) from baseline. 

Several studies examined the effect of 
type of fiber on blood cholesteml levels. 
Keenan et al. (Ref. 26), in a randomized, 
controlled, double-blind, intervention 
study with cross-over, used a 6-week 
pretreatment period to adapt subjects to 
a Step 1 diet. Then, halding total soluble 
fiber intakes constant at approximately 
6 to 7 g per day, the relative 
effectiveness of wheat versus oat 
cereals as the fiber-enriching source 
were compared. Effects on blood 
cholesterol levels varied, depending on 
the order of feeding of the diets 
supplemented with oat bran or wheat 
cereal. Interpretation of results was 
further complicated by tbe fact that the 
control group showed an initial decline 
in blood cholesterol levels followed by a 
return to baseline at the end of the 
study. 

Bell et al. (Ref. 12). in a randomized, 
double-blind controlled. intervention 
study, compared the effects of three 
diets containing corn flakes (control), 
pectin-enrtched, or psyllium-enriched 
cereaIs. Fifty-eight subjects (24 to 6Q 
years: serum cholesterol 227 to 229 mg 
per dL) consumed Step 1 diet for 6 
weeks followed by 6 weeks on the 
cereal plus Step 1 diets, Total soluble 
fiber intake for the three diets was 
relatively constant at 6 to 8 g per day. 
Blood total and HDL-cholesterol was 
deueased significantly (6 percent) on 
the psyllium-enriched but not the pectin- 
enriched diet. 

Several studies evaluated the 
effectiveness of beta-&can, a particular 

type of soluble fiber found tn oat 
products. In a randomized, controlled, 
intervention study, 351 men and women 
(20 to 60 years, serum cholesterol 200 to 
300 mg per dL) were assigned to one of 
three dietary regtmans: regular diet, Step 
I diet, or Step I diet plus the addition of 
about 10 g total dietary fiber (7’ to 8 g 
soluble fiber as beta-glucans) (Ref. 10). 
There was variable weight loss among 
treatment groups. No data were 
provided on total soluble fiber content 
of the diets. Aftar 8 weeks, reductions in 
blood total and LDLcholesterol 
(decreases of 8 and 16 percent, 
respectively) were greater with the Step 
I diet than with no dietary change. 
Somewhat higher reductions (decreases 
of 12 to 15 percent) were observed when 
beta&mans were added to the Step I 
diet. 

In a randomized, single-blind, 
controlled intervention study, 118 men 
and women (30 to 65 years: serum 
cholesterol 230 to 319 mg per dL) 
consumed Step 1 diets with either zem 
or 5 to 7 g of soluble fiber added by 
incorporation of various types of cereal 
products (Ref. 15). After 6 weeks, groups 
consuming diets containing 4 to 6 g of 
beta-glucan had aignIficant declines in 
blood total cholesterol (7 to 10 percent) 
and LDLcholesteml (IO to 16 percent] as 
compared to baseltne. Blood total 
cholesterol levels of groups consuming 
diets containing 1 to 2A g daily of beta- 
&can did not differ significantly from 
baseline. 

In summary, in the 4 studies with 
hyperlipidemtcs consuming diets low In 
fat, saturated fat, and cholesteroI, the 
addition of soluble fiber to the diets 
produced equivocal results on blood 
cholesterol levels, ranging from no effect 
(Refs. 16 and 42) to 6 to 9 percent 
declines in blood cholesterol levels 
wheu 15 g of soluble fiber per day were 
consumed for 16 weeks (Refs. 5 and 37). 
Source of soluble fiber was evaluated In 
four studies (Refs. 10,15,12, and 26). 
Results were equivocal in one study and 
suggestive of a source or specific type of 
soluble fiber component effect in the 
other studies. 

c. Normocholesterolemics: “‘typic& 
or “usuof”diets. Van Horn et al. (Ref. 
651, in an epidemiological cmss- 
sectional survey, evaluated baseline 
dietary assessment and blood 
cholesterol data fmm the Coronary 
Artery Risk Development in Young 
Adults (CARDIA) study. Dietary intakes 
were assessed by diet history. Of the 
over 5,ooO men and women (18 to 30 
years; normal blood cholesterol levels), 
there was an inverse and statistically 
significant correlation between total 
dietary fiber intake and blood total 
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cholesterol and LDL-cholesterol levels. 
Many other nutrient intakes were also 
correlated with blood cholesterol levels. 
No data were given on soluble fiber 
intakes. 

Seven men with normal blood 
cholesterol levels (mean 187 mg per dL) 
consumed their regular diets for 8 weeks 
followed by the addition of a 
supplemental source of soluble fiber for 
an additional 8 weeks (Ref. 1). The 
added soluble fiber intake was 
estimated at 18 to 19 grams per day. 
Blood cholesterol levels decreased 
during the pretreatment diet phase. 
After 8 weeks of supplemental soluble 
fiber intake, total blood cholesterol 
levels decreased 16 percent from the 
level at the end of the pretreatment 
phase. 

Gold and Davidson (Ref. 19) in a 
double-blind, intervention study, 
provided 2 muffins containing test fibers 
(oat bran, wheat bran, or wheat/oat 
bran combination) to 72 male and 
female medical students (25 to 37 years; 
mean blood cholesterol 178 mg per dL) 
for 4 weeks. Subjects were assigned to 
one of three treatment groups, 1 
depending on soluble fiber intake from 
the muffins. Group mean supplemental 
soluble fiber intakes were 2.5,&q, and 
0.33 g per day. Supplemental total 
dietary fiber was held constant at about 
5 g per day. No data were given on 
baseline dietary fiber intakes. After 4 
weeks, the group consuming 2.5 grams 
per day of supplemental soluble fiber 
had significantly lower blood total (5 
percent) and LDL-cholesterol levels (8 
percent) as compared to baseline levels. 

In a controlled, cross-over, 
intervention study, Taneja et al. (Ref. 58) 
provided isaqbol husks as supplemental 
soluble fiber (20 to 22 grams per day) to 
11 Indian girls, 16 to 18 years (mean 
serum cholesterol 182 mg per dL) for 3 
weeks. The higher fiber intake was 
associated with a significantly lower 
blood total cholesterol level (7 percent) 
compared to the low fiber diet. 

Thirty-four men and women college 
students (mean age 27 years: normal 
cholesterol) consumed formula diets 
standardized to reflect the fat and other 
macronutrient components of U.S. diets 
(Ref. 85). Various fiber sources and 
levels of soluble fiber were added by 
consuming breads and cereals. Dietary 
protocols in which soluble fiber intakes 
were 5 or more per day were associated 
with reduced levels of blood cholesterol; 
whereas soluble fiber intakes of 8 g or 
less per day did not show significant 
changes in blood cholesterol levels. 

Swain et al. (Ref. 57), in a randomized, 
double-blind, cross-over, intervention 
trial, fed diets containing 4 or 15 g of 
soluble fiber per day for 6 weeks added 

as supplementary oat and wheat bran to 
subject’s regular diets. Both the high and 
low fiber diets were associated with 
statistically significant decreases in 
blood total cholesterol levels as 
compared to baseline. 

In a randomized, single-blind, 
intervention study to evaluate the effect 
of beta-glucan, a type of soluble fiber, 
on blood cholesterol levels, Newman et 
al. (Ref. 50), provided cereal and baked 
goods to 14 free-living men (85 years or 
older: serum cholesterol 141 to 247 mg 
per dL). Treatment diets were consumed 
for 4 weeks following 4 weeks of 
pretreatment with the normal diet. 
Pretreatment diets contained 
approximately 5 to 7 g of total dietary 
fiber. The total dietary fiber content of 
treatment diets was held constant at 
approximately 45 g of total dietary fiber; 
these diets, however, differed 
considerably in beta-glucan content. The 
high beta-glucan group also consumed 
less total fat than the control group. At 
the end of the a-week treatment period, 
the blood cholesterol levels of the high 
beta-glucan group did not differ 
significantly from baseline. The blood 
total and LDL-cholesterol levels of the 
low beta-glucan group, despite high total 
dietary fiber intakes, were significantly 
higher than baseline levels. 

In summary, for studies in persons 
with blood cholesterol levels in the 
normal to borderline or mild risk levels 
and consuming their regular diets, and 
within the context of the study 
conditions, results tended to show 
declines in blood cholesterol levels with 
intakes of soluble dietary fiber (Refs., 1, 
19, 35, 57, and 58). One study controlled 
nutrient intakes by use of formula diets 
and results generally suggested a dose 
response to soluble fiber intakes (Ref. 
85). Generalization to regular dietary 
patterns needs to be done cautiously. A 
study on beta-glucans, however, did not 
show an effect of this fiber in persons 
with normal blood cholesterol levels 
(Ref. 50). 

d. Normocholesterolemics: Step I 
diets. Van Horn et al. (Ref. 68), in a 
randomized, intervention study 
controlled with crossover, stabilized 236 
free-living men and women (serum 
cholesterol 163 to 247 mg per dL) on a 
Phase II American Heart Association 
diet (low fat, low saturated fat, low 
cholesterol). Test diets contained 4.2 g of 
added soluble fiber. After 8 weeks on 
the test diet, there were no significant 
differences in total serum cholesterol 
levels between groups, .although blood 
cholesterol levels were significantly 
lower in the test group as compared to 
the control group at the interim d-week 
time. 

In a randomized, double-blind, 
placebo-controlled, parallel intervention 
trial, 75 men and women (mean blood 
cholesterol approximately 208 mg per 
dL) consumed a placebo test fiber for 8 
weeks while also consuming a Step 1 
diet (Ref. 11). The Step 1 diet provided 
approximately 6 g of soluble fiber per 
day: the test fiber supplement provided 
an additional 8 to 9 g of soluble fiber 
daily. After 20 weeks on the test diet, 
blood total and LDL-cholesterol levels 
were significantly reduced from baseline 
(4 percent and 8 percent, respectively). 
A subgroup of 30 subjects continued the 
intervention for 8 more weeks. Total and 
LDL-cholesterol levels tended to 
increase towards baseline in the 
supplemented group and to increase 
above baseline in the placebo group. 
The authors reported excellent 
compliance of the test substance 
throughout the study period. 

In summary, only two studies were 
available in which the effect of soluble 
fiber on blood cholesterol levels was 
evaluated in persons with normal to 
mildly elevated levels and consuming 
diets low in total fat, saturated fat, and 
cholesterol. Results were equivocal but 
in both cases seemed to be transient 
since interim values were lower than 
final values. This occurred, despite the 
report of excellent compliance in 
consuming the test material in one study 
(Ref. 11). 

4. Biological Mechanisms 
Several mechanisms have been 

proposed to explain the claimed 
hypocholesterolemic effect of soluble 
fiber. These mechanisms have been 
reviewed in detail elsewhere (Refs. 17, 
84, and 88) and will be briefly 
summarized here. 

a. Gastrointestinal events. Dietary 
fibers affect different aspects of 
gastrointestinal function, resulting in 
interference in nutrient absorption and 
diffusion, altered hormonal responses, 
and production of short chain fatty 
acids. ‘“These events could act 
individually or collectively to decrease 
serum cholesterol” (Ref. 2). However, 
effects on gastrointestinal functioning 
have not been studied adequately in the 
human body. 

Studies outside of the body show that 
viscous fibers can influence the 
accessibility of absorbable nutrients to 
the mucosal surface. There are a variety 
of demonstrated and potential 
influences of high dietary fiber intake on 
both intraluminal and mucosal intestinal 
physiology that may affect the rate and 
extent of absorption of nutrients, 
including dietary lipids and cholesterol. 
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Dietary fiber may influence nutrient 
and cholesterol availability in its 
interaction with digestive enzymes, 
possibly leading to decreased efficiency 
of digestion and limited diffusion of 
absorbable products in the intestinal 
lumen. In rata, soluble fibers delay 
gastric emptying and interfere with 
nutrient exposure to digestive enzymes 
and absorptive surfaces of the small 
intestine. Viscous fibers. such as guar 
gum, show marked influence on lipid 
digestion in dogs. These fibers decrease 
the grinding and digestive action of the 
stomach, allowing poorly digested food 
to pass into the midmtestine, leading to 
delayed lipid digestion. 

Interaction between dietary fiber and 
the intestinal surface has not been 
studied adequately in humans. Vahouny 
and Cassidy (Ref. 75) noted that the 
effects of various fibers, especially 
viscous fiber preparations, on the 
activities of mucosal-associated 
digestive enzymes have not been 
consistent. 

b. Binding or sequestering bile acids. 
Of all the theories proposed to explain 
the effects of dietary fiber on serum 
cholesterol that have been seen in some 
studies, the theory that fiber binds or 
sequesters bile acids has received the 
greatest attention and most extensive 
evaluation (Ref. 17). Dietary fata, or 
lipids, are first emulsified in the stomach 
and then are transferred to the upper 
part of the small intestine where they 
are hydrolyzed by pancreatic lipase. The 
hydrolysis products eventually dissolve 
in bile acids to form micelies. The 
micelles are broken at the intestinal 
wall, and the lipid hydrolysis products 
are absorbed into the body (Ref. 74). 
Specific dietary fibers are thought to 
bind or sequester circulating bile acids, 
thus interfering with micelle formation 
required for dietary cholesterol 
absorption, and thus altering or 
modiing lipid digestion and 
absorption. Increased excretion of bile 
acids in feces results in the conversion 
of liver cholesterol to bile acids, which 
eventually leads to decreased serum 
cholesterol and LDLcholesterol levels, 

In an effort to confirm this hypothesis, 
Story (Ref. 73) observed that the effects 
of dietary fiber on bile acid excretion 
are inconsistent and are not large 
enough to account for observed changes 
in serum cholesterol. “However, in some 
cases (e.g., oat bran in 
hypercholesterolemic humans), a 
substantial change in bile acid excretion 
has consistently accompanied the 
hypocholestemlemic effects. Clearly, 
this is not the sole mechanism involved 
for all sources of dietary fiber and oar 
initial hypothesis concerning 

adsorption-excretion is not valid for all 
situations” (Ref. 73). 

c. Efiect of fiber fermentation 
products. Dietary fibers are partially 
fermented by bacteria in the human 
colon. Some of the fermentation 
products formed include short chain 
fatty acids, such as acetate, propionate, 
and butyrate. Short chain fatty acids are 
almost completely absorbed from the 
colon. Propionate is extracted by the 
liver and has been shown to lower 
plasma cholesterol in rats. In vitro 
studies in rat liver cells have shown that 
propionate decreases cholesterol 
synthesis, but only if acetate is used as 
e cholesterol precursor (Ref. 72). Venter 
et al. (Ref. 70) showed that dietary 
propionate fed to baboons raised total 
cholesterol, although metabolic effects 
of die&my propionate may not be the 
same as propionate derived from 
microbial fermentation of dietary fiber 
in the colon. 

d. Summary. There are several 
mechanisms proposed (interference with 
gastrointestinal functions, binding of 
bile acids, and fiber fermentation) to 
explain the effects of soluble fiber on 
serum cholesterol found in some sbort- 
term studies. Not only is the mechanism 
unkmwa, but it has not been 
determined if it is the soluble fiber itself, 
the presence of beta-glucan (the major 
component of soluble fiber), or some 
other component in the diet that 
accounts for the observed effects. 
5. Conclusions 

Ear!ier reviews by the Federal 
government and other recognized 
scientific bodies generally concluded 
that diets rich In water-soluble fiber 
fractions were associated with 
cholesterol-lowering effects in humans 
(Refs. 48.65, and 661. They further noted 
that high fiber diets are often associated 
with low fat diets and it is difficult to 
differentiate the effects of the two 
nutrients, although the net effect is 
beneficial and soluble fiber In relatively 
large amounts may serve as a useful 
adjunct to low saturated fat and low fat 
diets. The recent update by LSRO [Ref. 
46) noted that recent data reflect results 
from earlier studies in that results 
suggest soluble fiber but not insoluble 
fiber may have cholesterol-lowering 
properties. Some types of soluble fiber, 
e.g., betaghman, may be more effective 
than other types, although the data are 
extremely limited at this time. Animal 
studies are generally supportive. This 
report also notes that it is not clear 
whether the observed effects result 
strictly from the fiber or from other 
components associated with 
consumption of fiber-rich foodu.The 
report also noted that there are no data 

to indicate that a fiber present in a food 
is the same as when it has been 
extracted and purified. 

FIIA reviewed over 30 human studies 
published in the last several years. 
Under the study conditions, many 
studies observed a decline in blood 
cholesterol levels with increasing 
intakes of soluble fiber. Most studies, 
however, were of very short duration 
and, therefore, cannot confirm long-term 
benefits from high soluble fiber diets. 
Indeed, questions of long-term effects 
were raised by the observation of an 
initial decline in blood cholesterol levels 
followed by a return upwards towards 
basaline in some of the longer studies, 
even when authors reported excellent 
compliance for consumption of test 
substances. 

There was some evidence suggesting 
that different types of soluble fiber have 
different effects. Additionally there was 
some evidence of a dose response, 
although the evidence for this is very 
limited. There were, however, major 
design flaws in many of the studies 
which make it difftcult to reach firm 
conclusions. The objectives of many 
study protocols seemed to be to 
evaluate the effectiveness of relatively 
large amounts of a single type of food or 
fiber source rich in soluble fiber (e.g., 
oatmeal, baked beans, oat bran) rather 
than to look at total soluble dietary fiber 
intakes or to specifically identify the 
chemical and physical characteristics of 
soluble fiber that are most effective in 
lowering blood cholesterol levels. By 
adding large amounts of foods to diets 
(e.g., addition of 1 to 2 cups of baked 
beans daily), these dietary changes.were 
often accompanied by lower calorie 
intakes and weight loss. Since weight 
loss alone can lower blood cholesterol 
levels, this becomes a serious 
confounder for interpreting study 
results. Frequently, also, nutrient 
intakes, particularly those nutrients 
related to serum cholesterol levels 1 
(saturated fat, total fat, cholesterol) 
varied among treatment and control 
groups, again confounding interpretation 
of results. Information on total soluble 
fiber intakes is not always provided, 
Results from studies with crossover 
designs were often particularly 
confusing since treatmeut order effects 
were often observed. 

The LSRO update report [Ref. 461 
noted that the recent studies 
represented, to large degree, a repeat of 
earlier studies. FDA reached a similar 
conclusion. Based on the totality of the 
evidence, FDA has determined that ths 
conclusions of the reports reached by J 
the earlier Federal government and 
other reviews by recognized scientific. 
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bodies provide an insufficient basis to 
support a health claim relating soluble 
fiber intake to reductions in blood 
cholesterol levels and, ultimately, to 
reduced risk of developing CHD. It 15 
still not clear whether observed 
reductions in blood cholesterol levels on 
short-term studies are due to changes in 
other nutrients intakes and/or to 
concomitant weight loss. The potential 
for adaptation and 105s of effectiveness 
with time remains an unanswered 
question. And, most importantly, the 
data suggest that some but not all 
components of dietary soluble fiber may 
be most effective. Evidence to date is 
too limited to be able to clearly identify 
the characteristics of effective soluble 
fibers. 
III. Tentative Da&ion not to Propose a 
Health Claim Rahing Dietary Fiber to 
Decreased Riik of Cardiovascular 
Disease 

FDA limited its review of the 
scientific evidence relating to ingestion 
of dietary fiber and cardiovascular 
disease to the topic of soluble dietary 
fiber and risk of developing CHD. These 
limitations wpre deemed appropriate 
because the previous Federal 
government and 0th~ reviews by 
ret-d ssferttiflc be&es had focused 
on these areas and the majority of 
research efforts to date have focused on 
these area5. 

FDA has tentatively concluded, based 
on the totality of the evidence, that there 
is not a suff!cient basis to authorize a 
health claim for dietary soluble fiber 
and reduction in risk of developing 
CHD. Numerous human studies have 
examined the possible role of dietary 
fiber intake in CHD. Many correktional 
studies show a relationship between 
diets high in plant foods (fruits, 
vegetables, and grains) and reduced 
rates of cardiovascular disease. There 
are a number’of dietary intervention 
studies which are generally conducted 
for short-time periods, and often with 
fairly largechanges in dietary patterns. 
Most of these studies show short-term 
benefits in serum cholesterol lowering 
with diets high in soluble dietary fiber. 
However, these studies are often also 
characterized by other concomitant 
changes which could also affect blood 
cholesterol levela including weight loss 
and changes in othet xiut&nts hitakes 
which affect blood cholesterol levels. 
Studies of longer duration (6 weeks. to 6 
months) tend to be limited in number 
and results are more equivocal. The 
relationship of type of soluble fiber as 
currently measured by commonly used 
method5 such as those of the 
Association of Official Analytical 
Chemists is not clear. 

It is clear that diets high in soluble 
fiber-rich foods, including whole grains, 
fruits, and vegetables, are associated 
with reduced risk of developing CHD. 
These diet5 differ, however, in the levels 
of many nutrients and in types of dietary 
soluble fiber making it difficult to 
ascribe observed nutrient and disease 
relationships to a single nutrient. 
Overall, the available data are not 
sufficient to demonstrate that it is the 
total soluble dietary fiber, or a specific 
measurable and quantifiable 
subcomponent, that is related to lower 
blood cholesterol levels. 

A major limitation in designing and 
evaluating research studies has’ been the 
need for better-defined measures of 
dietary fiber and standardized 
descriptions for source, type, and 
amount of dietary soluble fiber [Ref. 39). 
Dietary fibers, including soluble fibers, 
are a heterogeneous family of 
compounds that vary considerably in 
chemical composition, physical 
characteristics, and biological effects 
[Ref. 39). Processing of foods and fiber 
sources may also alter the inherent 
characteristics of the soluble +iber. The 
comn?only used analytical 
method&g& often do not detect many 
of the t$mra&ris%s that vary among 
fibem and that may be relate&to 
blologiGa1 fun&on (e.g., particle size, 
chemical composition, or water-holding 
capacity) f&f. 391. Andytical m&ods 
also do not differentiate between source 
of fiber. This lack of ability to detect 
many of the differences that exist among 
fibers and the general lack of clear 
evidend a5 to the mechanisms of action 
of fibers have raised questions as to the 
ability of commonly used analytical 
measures of dietary fiber to adequately 
predict bloiogical actions of specific 
fibers (Refs. 12 and 2%). 

Another problem in evaluating the 
relationship of dietary fiber intakes to 
the risk of chronic disease such as CHD 
is the lack of reference food composition 
data on the fiber content of foods. 
Consequently. most human studies have 
described dietary intakes in terms of 
amounts of oatmeal, or oat, or wheat 
brans. In many studies, total soluble 
dietary fiber intake, or even the soluble 
fiber content of the test material, was 
not describ,ed. 

In summary, the currently available 
scientific evidence is not sufficiently 
conclusive or specific for soluble fiber to 
justify use of a healthclaim relating 
intake of dietary soluble fiber to 
reduced risk of CHD. Federal 
government (Refs, q and 66) and other 
reviews by recog$zed scientific bodies 
(Refs. 39,40, and 48) are consistent in 
agreeing that it is difficult to separate 

the effects of fiber from those of other 
components present in high fiber foods 
or in dietary patterns high in plant food. 
As noted above, the evidence that has 
become available since publication of 
these report5 15 consistent with these 
conclusions and is, therefore, not 
sufficient to alter the earlier conclusions. 
Thus, FDA hes tentatively corichided. 
based on the totality of the scientific 
evidence, that there is not tiignific&nt 
scientific agreement among experts 
qualified by training and experience to 
evaluate such a relationship, as to the 
independent and specific role of dietary 
soluble fiber in reducing the risk of 
Cl-ID. 

FDA recognizes that CHD is a leading 
cause of morbidity and mortality in the 
United States and thet changes in 
dietary patterns can play a significant 
role in reducing risk of CHD. Virtually 
all recent dietary guidelines for 
Americans have encouraged the 
increased consumption of fiber-rich 
foods, including whole grain cereals, 
fruits, and vegetables. FDA has 
supported and continues to support 
th&e recommendations and to 
encourage dietary guidance conslstetlt 
with the recommendations. This r&se5 a 
dilemma, however, for v&M FDA, is 
requesting comment. To encourage and 
help co1W~11er5 to meet dietary 
guidance reoomme@dations, it would be 
useful to have app~~pri&e dietary 
information at pai& of purchase. The 
use of health claims oq foods (including 
dietary supplements) to inform 
consumers of these recommendations, 
however, is problematic since it is not 
clear what qualifying and other criteria 
are necessary to adequately define 
eligible foods fop such a health claim. 
Congress in the 1996 amendments, 
specified that FDp evaluate nutrient and 
disease relationships. Dietary fiber was 
specified as one nutrient for evaluation. 
Yet, FDA hag tentatively concluded that 
the available evidence that is supportive 
of changes in food patterns cannot be 
extrapolated to a specific fiber effect at 
this time. 

Given the public health significance of 
CHD and given the general ditaty 
guidance to increase consumption of 
fruits and vegetables and whole grain 
products which are rich sources of 
dietary fiber, including soluble fiber, and 
other nutrients, FDA is requesting 
comments on how best to inform 
consumers of these issues. 

Specifically, should the agency permit 
a claim on the label OQ in labeling such 
as “Diets high in f&t, vegetables, and 
whole grains eh ‘associated with a 
reduced risk of cancer of the lower 
bowel and cardiovascdar disease”: or 
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alternatively “Research has shown that 
populations who consume diets that 
contain several servings each of fruit, 
vegetables, and whole grains have a 
decreased risk of certain forms of cancer 
and cardiovascular disease: or “Choose 
diets with plenty of fruit vegetables, 
and whole grains to help lower your risk 
of cardiovascular disease and certain 
forms of cancer.” If such statements 
should be permitted, what criteria 
should be used to identify foods that are 
eligible for such statements? For 
example, should such statements be 
limited to fresh fruit, vegetables, and 
milled whole grains, or should processed 
foods derived from these produces also 
be included? What measure should the 
agency adopt to assure that consumers 
are not mislead as to the benefit of 
consuming a specific product? FDA is 
requesting comments on whether it has 
the authority and should allow health 
claims on foods as well as nutrients. 

Based on the studies reviewed in this 
document, serum cholesterol responses 
were affected by a number of factors: 
Initial serum cholesterol level, base diet, 
self-initiated khangee to base diet 
(particularly to changes in intake of 
saturated fat and polyunsaturated fat] 
during the test period, body weight, 
exercise, medications, general health, 
and other lifestyle variables. These 
confounding factors, which were 
generally not well controlled within 
many of the individual studies and 
which make cross-study comparisons 
difficult, made it impossible to draw 
conclusions about the relationship of 
soluble fiber to serum cholesterol levels. 
1. Safety of Fiber Supplements 

Concerns have been raised about the 
potential for risk from isolated or 
purified forms of fiber (Ref. 39). Side 
effects and possible adverse health 
effects of high intakes of dietary tiber 
have also been hypothesized by NAS 
(Ref. 48). Excessive consumption of fiber 
supplements may result in more 
intestinal problems or poor absorption 
of trace minerals than would be 
expected from a high-fiber diet (Ref. 40). 
Fiber sources, such as psyllium seed, 
guar gum, pectin and other gums, are not 
listed as GRAS substances for use as a 
fiber supplement. 

The ageticy is concerned about 
changing consumption patterns 
associated with the development and 
introduction into the marketplace of 
new sources of dietary fiber, along with 
increased use of fiber sources as food 
ingredients or as supplements of fiber. 
FDA intends to update its GRAS 
regulations for sources of fiber in the 
near future. To deal with this issue, the 
agency intends to initiate a review of 

the existing types of isolated dietary 
fibers and their use as a broad class of 
foods to identify and assess scientific 
information on the safety of this use. 
This review will include consideration 
of the biological effects of differeat 
fibers, the extent to which such effects 
are significantly different for subclasses 
of dietary fiber, and whether biological 
effects are significantly altered by 
chemical or physical changes and by 
processing. FDA may use the results of 
this or other reviews to develop a new 
strategy for assessing food safety. 
2. Significant Scientific Agreement 

The Federal government and other 
authoritative reports reviewed 
consistently’concluded that while 
dietary patterns high in fiber-rich foods 
were associated with lower levels of 
serum cholesterol and decreased risk of 
CHD, the effect of soluble dietary fiber 
could not be separated from the effects 
of other dietary factors, i.e., lower 
contents of saturated fatty acids and 
cholesterol and higher intakes of fiber, 
potassium. and vitamins and minerals. 
The data that has become available 
since those reports were completed, as 
reviewed here by FDA and also as 
independently reviewed by outside 
experts (Ref. 401, do not provide 
sufficient evidence’ to warrant modifying 
or changing the conclusions reached 
earlier by the authoritative reports. 
Thus, FDA concludes that there is not 
sufficient scientific agreement, among 
experts qualified by expeeence and 
training, to support a health claim for 
dietary fiber and cardiovascular 
disease. 
3. Public Health Importance 

It is clear that cardiovascular disease, 
and particularly CHD, are major public 
health problems in the United States. 
There is also general agreement that 
dietary patterns that will lower serum 
cholesterol levels will also lower risk of 
these diseases. Dietary patterns high in 
fiber-containing foods: low in fats, 
saturated fats, and cholesterol; and 
associated with maintenance of 
desirable body weights are also 
associated with decreased risk of CHD. 
This association is the basis for the 
numerous dietary guidelines that 
recommend these types of dietary 
patterns. FDA has consistehtly 
supported these dietary guidelines and 
continues to do so. [With the proposed 
changes in the mandatory nutrition 
labeling regulations (see companion 
document published elsewhere in this 
issue of the Federal Register), consumers 
should be better able to obtain the 
information needed to select foods to 
help them meet these goals.] 

IV. Ehvhmmental Impadt 
The agency has determined under 21 

CFR 25.24(a)(l) that this action is of a 
type that does not individually or 
cumula’tively have a significant effect on 
the human environment. Therefore, 
neither an environmental assessment 
nor an environmental impact statement 
is required. 
V. Effective Date 

FDA is proposing to make these 
regulations effective 0 months after the 
publication of a final rule based on this 
proposal. 
VI. Commeuts 

Interested persons may,mn or before 
(February 25.19!32), 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 documbnt. Received 
comments may be seen in the office 
above between 9 a.m. and 4 p.m., 
Monday through Friday. 
VII. 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 ReguIatory 
Flexibility Act (Pub. L. 9+334), FDA has 
developed one comprehensive 
regulatory impact analysis @IA) 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. 
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List of Subjects in 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 Drugs, it is proposed that 21 
CFR part 101 be amended as follows: 

PART IOI-FOOD LABELING 

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

Authority: Sets. 4.5.6 of the Fair Packaging 
and Labeling Act (15 U.S.C. 1453,1454.1455): 
sets. 201.301.402,403. @9,501.502,505,701 
of the Federal Food. Drug, and Cosmetic Act 
(21 U.S.C. 321, 331.342. 343.348, 351.352,355. 
371). 

2. Section 101.71 is amended by 
adding paragraph (b) to read as follows: 
fj 101.71 Health claims: claims not 
authorized. 
t l t f t 

(b) Dietary fiber and cardiovascular 
disease (insert cite and date of 
publication in the Federal Register of the 
final rule). 

Dated: November 4,1991. 
David A. Kessler, 
Commlssloner of Food ond Drugs. 
Louis W. Sullivan, 
Secretory of Heolth ond Human Services. 

Note: The following tables will not appear 
in the annual Code of Federal Regulations. 
BILLING CODE 4160-01-M 
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5-grw doses, after nixing with difference in TC and LDL 

Belfng et al, Intervention, 351 mm end uomsn, ages This uas an Bheek St& with 3 Total Serua Cholesterol 
1989 
(Ref. IO) 

randomf zcd, 20-M), hypercholesterol- 
control led emfc (total serm 

graps: Grog 1: no dietary 
chme. 

(X Change from barli~) 
Variable uei+t loss by 
treatmant: gro(g 1: 2 lbs; 

uk 
cholesterol betueen 200 

group 2: 4 lbs, and group 

and 300 m@/dL); not 
Group 2: Step f diet, ‘which was 

y4E 4fiks 
12 12 3: 6 tbs. There WI no 

introduced &ring the first 4 
i 

HO IO dsta on aol&le fiber in 
greater than 50% fdaal weeks of the study end continued 112 112 diets. Not everyons 
body ueigflt. 433 for 8 ueeks 
enrollsd; 351 cospleted; 

responded similarly; both 
LDL - cholesterol 

l ttritfon retea for 
Group 3: Step I diet, which was 
introduced during the first 4 

positive end negetfve 

groups 1.2, & 3 uere ueeks of the study, plus 2 02 oat - 
responderr uxf variation 

17%, 15X, and 24%, cereal, Rich uas added for ueeks 
fn magnfruk of effect 

:: 
All 110 

respectively. Major 5 throw& 8. Dstcor”, a 
within treatmant groups. 

(12 115 Study nas tilfndsd. 
reason for attrition was 
inability to attend 

concentratad oat bran cereal, uas 
provided in 2 packets <I 02 each) NDL - cholesterol 

classes. tobaconsusadasasnackor fi chance frun baselfnal 
cereel . The oat bran provfdsd 1 11 Al 
10.6 g tote1 dietary fiber par 16 
da&-S% total beta-glucans by 3t 18 

13 
18 

kae ’ %  kca SF 

I-“, . 

3 1: 0 
(SFA = saturated :rtty acids) 

X k al t 

1-6 

i %  g-26 

Jotal Dfetrrv Fiber 
0 u. 

1 
if 

12-14 

i 
18-19 

9 15-16 

4 0 4 ) 
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cholesterol Ween for 
plscebn grolp VW 162 
WdL; few test ~rOjl), 
207 me/dL)t free lfving PhmbD ml 

&eve baseline in plrcebo 

PoylIiu provided an eetkated 8-9 
grcup; teat group: TC t but 
was still 7.7X lcuer than the 

g rolrlble fkr. plecebo, but only 1.5X lover 
then basclfne. 

6, 0, md rb weeks. Ecreolr mere 
sddcd te Stop 1 diet. NIP etep 1 
dim 30X kulr m fat, 55X 
corbahydretw, 15X protrin; 
approx. 200 m/dey gholnterol. LDL - cholesterol 

Tot01 Dietrry Fiber 

Tote1 @A&la fiber 

tot.1 mortality bctm these 
given fiber lldvlcr ml those 
not phtl fiber *ice. No of cunfaW~ fwters, 
risnlficant chmar in scrm twlulino intrkm af other 
cholesterol ottributrble to nutrients (e.g., 
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stldy studv Dooiwl stb1oct0 Rethods Roouito cowlxnto 

Dovi&on l t 
*I., 1991 

tntorvontim, 
rendwitod, 

,136 m end m, ogod 
30-65, rondwiud; 148 

YCEP Stop 1 diet given 8 weeks 

sin#icbiinded, 
before rmdatiition to tat diet 

Pw4f !A 

Lacked control sraq for 
ooch iovoi of at* 

(Ref. 15) 
cmtroliod. 

rd&rt the toot parted. 6 
woke of ntorvontton wtth ootwoi g%zp+‘~ “t 2: : 26 2:o :2:91 14-7 

camwed. Be&y wipht wro 

@Jw- to 3. OR 56 2.4 -2.7 -3:s 
8tobio. 

ovoiuto the 
offntivefxtes 

ultiplo r ti factors. 
Camr oat brm (01) in 26 6, 36 6 

4. OR 56 3.6 -9.5. -15.P 

of ooiLbio 
Datmt f*TM&lZ 

or#*oorvt~.a~ forimoo 
l control. After intowmtim 6 5. a! 84 4.0 -7.1. -10.1. 

fikor froctian, of i&k of ~lionco. 
woka of foiiou-rp with no 6. Dl 84 6.0 -6.9. -11.9 

bet*-&mn, in Dropouts: piocobo (3), 
eq#wmtotion. 7. FA 28 0.0 +00.6 +0.6 

a4otuooi DB=oet ken 
ioWring sorun 
choiootoroi. 

0146 (2): a-zw);.a- 
Stop 1 diet: 

‘84(l), nd 06-#(l). 
fot: uqx kc01 FA=futn ~irrgiucm 
SFA: *lO% &oio l adytbooodulruo 

Gm 
1FY 

8i#l~ficr*ly dliformlt fra 
bwline. 

ma0 
-am 
a%G :z t 

The groqm showed l docrooso 
in tote1 cholootorol nd LOL 

D@%e et the higher levels of oat 
#Uio 3 r intake. 
-=a 
Frrtn I @ E x 
4~-dJ3f6y2rooord& et buoiino, 

,, . 
s 

*Z&d et 
lntorvmtion, Rnook8ofinto+wntimmomt 
redwi ted 

81 IM ud #n, 20-65 
yeem, hyprtliolostorol- 

Although thoro yu l 
km or prouoood at ken coroot. l ignificont dr 

Drop out rote is very high 

CRk’Ei 
ric Cm of 271 :rdtvi&ott ~tvon oot km COB) choiootoroi wtt oil grolp, T 

in oorux (16%). The study 8iXO is 

h/m/ fr~-itvine: 13 eqpiomnto. a coral, md 0 
mipo wick for tot-modified 

thoro nn no l t6ntficmt 
ouii; pwor to detect 
choneoo btwon grol@e ir 

. ditfomo in the fin1 ooru 
diet.. Or @rorp - roguior 

~tattod. vortdlo wi$-lt 

diet md did not @et recipes. 
cholootoroi ktwon #fly of 
the four 9~. The ion tot, 

loos uong #rorp uith the 
woi@ emelmirq La, fot 

la, chobotoroi control diet 
SO 0 at km per day (rtiwtod rlmo hod the mat rrkd 

diet piu oot km 

3.7 (I 8olMo fiber) ea a&l-on to drr kdl);storot (117%) 
uprimci~ tho greotost 

toot yap. so~OImd42.so 
weight iuoo (4-5X). 

. Cobrio intoko voriod fra 
ossodmrlhadrrrrourt 

IF to-&exn. 
0 aom of 1600 W/day for 

Dtotrr 
iou fot, low cholootoroi 

6rorp 1: iem fot, low mobstorol 
diet to 1966 C&/&y for 

diet 
at km, X chorweo fra8 
bnoitno in rturatad 

ore&p 2: ion tot, low choiootemi 
diet ptuo SO g DB 

forty ooi& rongod fra 

$obp 3: ro6ulw diet plus SO 0 
22% for cl grog to 51% 
for lw fot, De Irap. 

lntervontim 36 chtidrm with typr, 
I10 cholooteroirto 
men of 237.0 rp/dl). 

T s& 
Pro0 

rr dirt plur 42.5 9 
t m 

8 -hs on Stap 1 diet (166 kcoio Total cholrtoroi md LDL 4 
from SFA) (I&b); 1 mth vrhaut 
poriad, thm 6 mntha m YY 

rigniftcmtty (16% 6 23%, 
Prirry typo lla 
citol-ootoroirio 18 m 

roopoctivonly) in tnt group ihoritod codition Jlich 
modiai Center modittod ootuotod 
tot dtot <fat 10% of kcoi0) md 

on YY diet with peyiiiux. cwao atmiy hi6h 
oorlm choiootoroi love18 

odod l ol~io fikr froll prliiu Tot01 choiootorol old LDL h &ti&on through l 
VSYB (W36). PSY’BW itxod uith durooood 6.7 6 8.8% CM) on motoboiic error in the 
motor tWe l hy. Childron a6o 7 
and’ o&r cem&ed 10 # pyiiiu 

step 1 diet for the u brook&m of cholootoroi. 
brotim. Ytno oh0 

(b-9 g ooimo f ibor oot imtod) 
The l tudy io not blind& 

rdoy; punoir&iidroncemwed . 
5 s/dov ( 

t:ldrrn lost uotght (2.8 #d-there is no ptocebo. 

rtiwtxd 2-2.5 a SF). 

4 c 
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Gold end 
msdicsl students; 25-37 rtuctf. Subjects con8ussd 2 dietary intake before or 
yrs old; free-living; muffins/by thrf contained test l aignificsnt from bsseline 
norms1 cholesterol (men fibers (uffins wre provided) 

during the test period. NO 
dstr on totel dietary 

along with their regulsr diet. 3- S.F. from caMned oat/wheat fiber or tote1 8ol~Me 
dey food records were sclbnitted. and theat: TC m chsnge; LDL fiber intrkes in lmseline 
Shjctr rsndomired into 3 groqs m  rignificsnt dacrease. Md treetmsnt dicta. 
snd received muffin8 msde with 
either oat bran, tieat bran, or a 
whe8thst bran ca&in8tion. 
Added soluble fiber (S.f.1 snd 
dietory fiber W.F.) from muffins: 

pptba’ 0.33 5.5 

Kahn et al., Intervention, 16 msn end uomn, age 
1990 

One grap began imsdiete 
rsndomired, 51-54, hypercholesterol- 

All groqs, including the 
intervention m ost ken for 3 

Ho dietary assessment 

(Ref. 2s) 
control group, hsd I TC but 

control Led. 
before or during test. 

emit (215-314 mg/dl); w&r; other grwp us8 the there nss no significsnt 
801, nsre disbetic. 

Su&egt;w~r i enced sane 
mtrwted control for 3 weeks, 

free living 
chsnge in aerus cholesterol 

then they strrtad the intervention 
. 

for 3 weeka. rhls was followd by 
values ~&en the test group 
ues c-red to the cmtrol 

a 6-week washout period bring group. Results rhowd e 
which blood samples uero taken. significsnt L in tot81 
Test ebjects consussd Ro g oat cholesterol by g% snd LDL 
brsn bstirted 6 g sol*le fiber) cholesterol by la from 

F 
r dey, added to the diet 88 oet bsselfne Wwn individusl 
an mffins (4 per day). Esch vslues were exemined. 

suffin providsd 112 C8lorfm 4nd 
20 g oat bran. S&)8ct8’ u8usl 
diets were not essesssd. 
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St&y Design Methods Results I Comnents 

w et aL*g 
(Ref. 26) 

Intervant icn, 
rmdomirsd, 
controlled, 
dotMe blind 
with crossover 

145 mm and woelen, ages 
20-M; free Living; 
hypercholesterolaic 
‘X07-267 mg/dL). 15% 
dropout after 
randmiration. 

Study designed with 3 periods (6 
weeks each psricd): period 1: step 
1 diet; priods 2 & 3: test 
periods. lest’prtits uere 
providd. 3 groqs: control, 
Ilhe8t, end oet. The cmtrol group 
consuad etep 1 diet for entire 
rtudy period. C-day food records 
were cotlctsd in week 5 of each 
period; baseline dirtary intake 
taken b ml+rckinirtered food 
freqmcy questionnaire. 
Stsp 1 diet: fat calories: 00X 

SFA calories: MIX 
Cholesterol: 240 rg/dsy 

ZoutceaofostbrmcwealwdZ 
ounces of ready-to-eat theat 
cereal uere tnt fibers. 
oat km: (3 g SF/day); 
Uheat cereal (1 grm SF/day) 

Total chotestcrol and LDL 
zc;z in et1 gre 

x 
1 period (12.5 

4X). oet- eat grap had a 
further 1 in TC of 2X <IS) on 
oat cereal, follouad by l 6X 
t in TC on wheat cereal. The 
wheat-oat grolp had no chmge 
in TC on wheat and l 3X 
dscreese on oat. Control 
grog had significant 
increaso in TC back to 
ba&iLHrfz priods. 

resistmt to oet brm 
intcrvantion. 

TSF Change 

!?i%-%Pk 
step 1 6.2 *+- 
step 1 6.0 + 

Placebo was needed for 
diet only group. Control 
group initially droppal TC 
and thm retumsd to 
beseline making ft 
difficult to we as a 
control. Variability among 
cirocprinu- 
cholesterol levels at 
z;zng of treatmnt 

. 
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si#nificmtly betuem the 

inferction. end 1 had 
gragm, hrt the high fiber 
diet did centefn leer 

nturity onset diabetcr totel fet, with l hiSher 

(mede with oet f Lakn erd gur OM 
po1yutsmturwd to 

md pectin) md Srahrr, biscuits 
raturrtsd ratio. The high 

ffortifiwi with bran md csrrots). 
fiber grap comrncd 

Lou fiber diet: svoid eating 
sfOnificmtly higher 

unpurified cereel productr, 
bvelr of vcgatrbles, 

veSetob1es, salads, fruits md 
cereal, fruits, snd 
berries, cclrprrsd to the 

Lpy fiber ne ied: 11.6 S per dey 
wan intake Lotel fiber (3 S of 
which is viscous fiber) 

low-fiber group. 

pioh ffbsr oeriod: 26.2 g per day 
mesn inteke tote1 fiber (12.8 g 
of uhich 18 visoous fiber) 
T-day food records uere kspt 
during ueek S of study. 

Kertin et al., 

:z. 20) 

Intervmtion, Dat bran diet: TC L 5X The amtmts of eel&la 
rmdomited, 

24 menI, 29-61 yews, 
mild to moderate hyper- 

3-ueek control pried prior to 

darble blind, 
tat; b weeks on each of 3 test fiber end insoluble fiber 

cholesterolemia (M-293 
fsi~iffcmt) conparsd to 
beseline. the decrease mas 

control led ui th .wdc ) 
diets; no wshout. Tat fibers, in the three tat diets 
oat brm, wheat brm, rice brm, msinly in the LDL frrctfon; were varied crhfle total 

trossovsr . DDL increossd fra beseline fiber us held constmt. 
Purpose to 

wre provided es brad ml 
muffins; control - low fikr mite in et1 brm diets. Rice md 

cere 
separate 

bread. Fiber sqplsnuntr uere uheat brms did not cause 
The oet km Srap had 

added to individwl~r normal diet. 
hifther roltbk fiber than 

effects of 
significant louerinp. 

Tat fib: 
the rfre, what or 

three cereel 
breline. 

brms Orheat, 
Oat bran: 95.0/d; 5.8 9 of solrklt 

rice, oat) on 
fiber per day. 

plasms 1 ipids 
pica brow: M-g/d; 2.9 S of 
roldle fiber per day. 
Ihcrt km: 35 O/d; 2.6 S of 
soluble fikr per dey. 
&se diet: 
X fat crlories: 31-37 
X SFA calories: 12-13 
Cholesterol: I 
TDF: 

SF: 
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crossover 
(college rtudanta), 
norm1 cho\ntaro\t 
fm*living; man age 

eech, with HO-day wash 
test periodz fikn we 
a4 braads awl cereals. 

liquid bssc diet may not 
reflect tibcr effect In 
rsgular foods. SFA afwI 
cholestarol intekes wart 
higher on fibar free than 
test diets. Short test 

Base diet: liquid formla diet 
providing 35.57% of kealr as fat; 
12-W kcalc as saturated fat: 558 
mg eholestatol/dayj fibar free. UE = wheat bran; 

Changes in LDL were similar. 

Supap beet: 30 g (8.2 g Sft 

Levin et al., 

E. 37) 

fntaWention, 58 m m  snd uomn, 21-70 
randciaitad, 

8 weeks ot dfet tharapy on a step PrylLlus diet: TC 16% and LDL 

double blind 
years old, free living; 

The paylLiua grw rhowd 

klildly hypercholesterol- 
1 diet (25% kealr IS frt; PrS 1.0. ~9% (both signlfieent) fra asmalldrep(not 

emit (235-245 mg/dL) 
cholrtrrol QOO m/day, TDf 21-24 
g/day: tSC 6.98.J g/day) follti 

r&ine: placebo grwp, no at~tirtically rignificant) 
. 

by 16 woks trertmnt with 
in dietary fat intake, 

pryltlm (MctaauCill or cellulose 
while tha plembo &ud 

There was n 
es placebo. PgY 0P cellulose were 

no change. 

consa in fluids twice a day 
weight less In the 

betore smls. 
psylliu group. S&lee 

tSf in PSY (10.2 g/day) grag an 
capliance was 93%. 

estfsmt~ If g/day. 

:ft&le et al., tntervention, 186 mn, ages 58-61; a-week intervention uith ffve Lou fat diet: TC 14.7% (S) 
controllad 

Changes in serua 
free living, treated for cholesterol ware rams for 

(Ref. 42) hypertensionand 
kvrotpr: ctnpsrsd to baseline; 

lou fat diets and for Lou 
hyparcholesterolsmia 

Group 1: no dietary change 
Group 2: high fikr 

CoMnation low-fat, high 
fiber diet: TC i4.W (S) 

(2bO-267 IIIJJ/&) 
fat and high fiber diet. 

Group 3: low rodim 
Groq 4: low tat (25% cell 

coqxwad to baseline; LDL ws Authors suggast tow fat 
not A significently in either uas the l ffactive 

Group 5: 10~ fat, high fiber diet group and TC lowaring nutrimt. 
fiber Maa not def Imd. Total for these tmo groups ware not 
dietary fibar, ineluding soluble different from each other. 
ad insoluble. was 40-45 g/day. High fiber diet: TC 11% (~1. 
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Rftcr croaaover subjects on 

soluble fiber amI 
ray had l mn-a/gnlficant 

13 p of raduction of cholesterol. The 
insoluble fiber par day greatest cholatrrol did not keep total dfctary 

raduction occurred within the fibar tmtant batuaen the 
plrebo l upplaaenta: 4-5 S dietary first six weeks. 
fiber, 1.2 V soluble fiber, 3 9 

group& Re6ulta varied by 

inaol&le fiber. Dietary intake 

McIntosh ct 
al., 1991 
(Ref. 44) 

Cholesterol 
TDF 

2;; w 
9 

go m 
9 

Intcrventfon, 
randmli red, 

21 man, aged 50-59; free 
living, mild to 

3-week bereLine period follouad by 
4 weta m each diet. Wo usshout 

Ccepred to besaline: bar1 
17c abut 2% ud LDL 5-4y: 

The outhora, in their 
I x 

troaaover; moderately to high 
matyaia, controllad 

purpoae - to cholesterol (209-2715 
ktuem teat perioda. Barley ud (both NW; uhe t: TC 14% and 

i+ 
atatiatically for the P/S 

LDL 16%. end fibers. Results 
z-ytya WdL); South Auatrrlia 

#mat fooda ware provided. Vrrley 
(high in )-VlreN uaa trtad 

1 l Rrotq canauain~ 

against wheat; dietory inteke 
krley &rim the first teat 

and their 
pried had no difference in 

difficult to interpret 
tiller wheat Yaa used as a 

influence cm 
aerm 
cholesterol 
IWtiS. 

l aaaaaed from 24.hour rem\1 every 
third dey throu#mut study. 

l enm total eholcaterol, than 
a small fnereaae in 

control. Canprriaoh to 
baeIfn oholaterol show 

VlUCWb. accmt fet the difference 

barley. was too short a test 
Base diets 31-35X kcala aa fat, 
~5,26~x$cl$ ‘a~tll;;‘~ f&t& P/S 

period. 

* . : . . : . 

Rctvor et al., 
1985 

Intervention, 8menanduomen, obese. Diet uas not laanltored. 
control led 

6-mtmth intervention uith Sre&al After 6 mntha, aerun total 
chotaaterol MI not 

(Ref. 45) 
eves 45-50, with m- 
fnaul in dependent 

@me-in of Vwr VIJII within first 

die&tea, free living; 
C-8 weeks. Vuar Vul addwl to aigniffcently different frcm 
atbjMtaO narnl diets In Rrmla- baael inc. LDL and HDL 

norm11 cholesterol (man type bars. Su ba~u, with 1 vranola 
222 rng/dL). kr/day end fncreaard to 4 

cqmnanta were not 
discussad. 

baWday, these ware rtan wfth 
mats. Control Sraq canaumd 
@renalo ber$ eitheut gur 0~: ne 
dietary esaeesmnt of normL diet. 
Gwr gu intaket e to 32 #&by 
(4.0 bera/dey - e&ch bar h”,;;6 g 
gum Vun @ eatimeted 22 g . 
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begimiw. The berley grog course of the study, there 
is l Large I in the teat 
#rapma fet inteke. end no 

(0.5% )-gluesn) for lowfiber, low 
change in the heat grwp. 

)-slucen grog. 3-&y dietary 
history recorded last 3 &ye of 

dicta, followed by. 3-ueek wash- 
out period, then l 14*day control during the teat perloda 
with apeghrtti, followed by were ainiler. No deta on 
subjects8 reeuler diets for 20 or 
more days. !hma: 1 can (450 8) 

aollbla end insoluble 
fibers. Short teat pericd 

per day (aol&le fiber not cholesterol rduction ia l linitetion of study. 
aaaeaad); Spaghetti: 1 cm (440 corprred to beaeline. 
o) per dry. 3-w focd diery kept 
for the prr-triel, been, and 
apeghetti perioda. 

been using paylliwl es e 
lexetive or stool uea not controlled. 

Conpvirq trkina eny momt frwtment grog were 01&r 
of psylliu to taking mr#, 

The control group 
did not ahom l l igniftcmt 
difference. inteke of PSY mea 

conaiated of 741. maen 
75, md Ma aelrtad 

l ignificmtly correleted with 
chenge in aeru cholesterol. 
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Suparko at al., 
living; mild to e uas awsured and 
moderately hypercholes- arsesssd for differarms 
terolamic (205-282 

diet, thm crowover to 
betusen group. Results 
differed betuean the first 

ot guu for 1 wekr. set 
conss?? 

4uaeksandthesecond4 
bf#v vfac&lty guar - 
solid tama for 4 wakr only. 

weeks of guar-srOplemntad 
diets mking it difficult 

Centrel grap consuacd placebo for 
0 mefm. Diet ws seLf-seLected 
F-to’ fiber supplemmts and 

Sur 0; intake: 15 g/day, 
(estirted soluble fiber of 10.5 

to draw conclusiom about 
the effect of guar gm on 
serun cholesterol. 

Suain et al., 

:s. 57) 

Intervention, 
randanizad, 
double blind, 
crossover 

reline and at end of 
eecb test pariod. Wet effect over the 6 ueeks 

of the study: a NO difference 
7;~ auar arapr and the 
P * 

4 de, 16 famle 6-wek test period folloued by a High fikrr totat aertm 
hospital eqloyaes; 23- 2-week uaahout, then crossover to &;le;~F;lt(fC): 17.5X*+; 

No placebo. Study results 

49 yrs old; free-living; other dfei for 6 weeks. Dat bran 
Limited by was11 rxnbrr of 
subjects ti short test 

and wheat bran uare fiber sources 
normal cholesterol? mean addad to subjects’ regular diets. 

:$tfi;er: TC 17.lxb+; LDL: period. 
. 

185 mg/dL Dietary intoW arseased ufth food 
pJ-r;r~$y.& ;;zest 

welt of each test period. 

$!ff;z LyZ- 

Authorr prqnmts that 
r&stitution of either &cat 

Dat bran: 1S g soluble fiber 
(t.F.)/dhy 

or oat fiber for dietary 
rrturrtd fat caotes the 

&eat bran: 3.7 g S.F./day deerewe in TC. 
gare diet 

Fat: 31% of keala; high fiber 
perfod had 35% teals as fat, which 
cw tra ueetureted fat in oat 
bran srrpplwsents. Authors contend 
the additional fat does not effect 
sewn cholesterol. 

lanaja et al., Intervention, 
1989 

11 Indian girls, 16-18 A 6-week st 
7 

I 3 weeks on low Higher fiber diet: TC the initial TC Levels of 
ccfurollad 

(Ref. 58) 
yeare old; free living, 

crossover normal cholesterol (men 
fiber foods; ueeks on hfgh fiber 
focds. Controllad Lou fiber diet: 

tfgnifitantly louer (17%) eacft grup 8re not 

182 WdL) ref incd cords, dshuaksd pulses, 
cosparad to la, fiber diet. raported. In e&ition, the 

potatoes, @ilk, curd, eggs, Lou 
LOL Md DL cogfxmentr are fat intake In louer in the 
not discussed. 

fiber vegetables. High fiber 
high ftbrr grog, mid 
8olWe and itiol~le 

diet: sams diet with a&lad isagbol 
husks. Isagbel husks - 25 g 

cmtr of the isabgol 
husk dirt are not 

(estimated 20-U g St) per day. ri!portOd., ., 
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m/d>; 4 hed type 11 
diebetes, 8 hsd 
hypertension, five hsd 

when interpreting the 
results. Oiot was not 
defined, nor WI sol~&le 

eel1 tolerrted. At 34 ueeks: fibsr intrke dof ined. 

disry for 4 deys befere test 
perId rind l t wneks 17 snd 33. I 

Van Horn et Intervention, 236 am nrd wmm, ages A  12-week study: 4 weeks on 
et., 198S rsndomird, 30-65, free ‘living; 

Serum cholesterol levels at No beneffcirl effect of 

(Ref. 681 
control diet end 8 wets on test bescline ud rfter 4 wets on 

control led with nermo-cholestarolric diet. Both test and control Sroqm 
rolubl8 fiber from ortmesl 

crossover (l&247- nll/dl) 
the AHA diet uere similrr for on serus cholesterol nftar 

commsd the Phwe II bmericsn both groups. 8 weeks. 
Nnrt Associrtian (ANA) diet 
thro@mut the study. The test - test Sraq ed significently 
group consmnd 56 0 oatmesl/dey lover sewu cholesterol thsn 
for for 8 ueeks. control group. 

---%P 
!lw-=P ‘ieniffcnnt i l rence n tote1 serm 

totel fet: 2 0% calories; ~1 cholesterol betwen Sroqts. 
dirtributlcn emmg srtureted, Chsnees in LOL perrllelsd 
mano-w8turrtedd, and poly- chenws in tote1 choleetrrol. 
msaturrted fetty scids. Dietary Siailrr snd nonsifjnificent 
cholesterol: 250 m/&y. incrosses occurred in NDL in 

both Sreups. S&4wq 
56 # per day oetemel: 8.4 S  
dietary fiber end 4.2 g of soluble 

snslysis shoued thrt wbjects 
in test Sraq with hif&st 

f ikr. besolins scrm cholesterol 
bed greeter reductions in 
cholesterol. Ne chen~e in 
LDL. The lw fet diet nss 
effective in lowering serus 
cholesterol 
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study did not control 
cmfolmden such a8 
emking, alcohol we, 
emrcise, or frt intake 
diftaencw between 

1~0 grocpc: cantrql 
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