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Executive Summary

Dietary fiber is not one substance but many. It is defined as that portion of plant foods that can-
not be digested by the nonmicrobial enzymes in the human digestive tract, and it includes a vari-
ety of different chemical components.

The best accepted beneficial effect of dietary fiber is relief of constipation. Wheat bran, in particu-
lar, has been shown to be helpful in maintaining regularity.

Some types of fiber—including pectin, guar gum, and the fibers found in oat products, psyllium
and legumes—reduce blood cholesterol levels to a small but measurable extent. These products
may be of value as an adjunct to a cholesterol-lowering diet.

As a general rule, diets with more fiber-containing foods are believed to be healthier than diets
with less fiber. It is uncertain, however, whether the benefit lies in the fiber itself. High-fiber diets
are usually moderate in fat and calories and high in vitamins, minerals and nonnutritive phyto-
chemicals. Any or all of these factors may be more important than the diets’ fiber content.

The use of fiber supplements for the purpose of preventing cancer or heart disease is not recom-
mended. Instead, experts urge people to get their fiber from a well-balanced diet that includes
grains, legumes, vegetables and fruits.

Current dietary recommendations for people with diabetes do not call for higher fiber intakes

than are recommended for the general public.



= Individuals who are dieting to lose weight often find it helpful to include high-fiber foods in
their diets, since these foods are usually low in calories and so help to produce a feeling of full-
ness. It is uncertain, however, whether fiber has any specific benefits in weight control.

= For individuals who currently consume low-fiber diets, moderate increases in the consumption
of fiber-rich foods are generally safe, as long as they are accompanied by increases in fluid
intake.

- Fiber-rich foods have a place in children’s diets, just as they do in the diets of adults.

Excessively high intakes of high-fiber foods, however, may interfere with a child’s ability to con-

sume enough calories for normal growth. The Daily Value for fiber that is listed on food labels is too

high for children; parents should not attempt to include that much fiber in their children’s diets.
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Introduction

The term “dietary fiber” is familiar to most Americans. Many people, however, do not fully
understand the nature of dietary fiber and its role in a healthful diet. In this report the American
Council on Science and Health reviews current scientific knowledge about the role dietary fiber
plays in the prevention and treatment of human diseases and explains the potential benefits and

risks of increased fiber intake.

What Is Dietary Fiber?

Dietary fiber is that portion of plants that cannot be digested by the nonmicrobial enzymes of
the human digestive tract. Fiber consists of a variety of substances, most of which are complex car-
bohydrates.

It is important to remember that fiber is naturally present only in foods derived from plants—
fruits, vegetables, grains and legumes (beans). Foods of animal origin (even “stringy” meats) contain
no fiber. Whole grains contain substantially more fiber than refined grains do, because the refining
process removes some of the fiber from the grains. As a general rule, the fiber content of whole
grains, nuts and legumes is higher than that of refined grains, fruits and vegetables other than
legumes.

Scientists have found it useful to distinguish two types of dietary fiber: “soluble” and “insolu-
ble.” This distinction is important because the two types of fiber have different effects on the human
body. Most plant foods contain a mixture of both types of fiber, with insoluble fiber predominating,
but the proportion of soluble and insoluble fibers in different foods varies.

Scientists are still in the process of developing accurate methods for analyzing the soluble and
insoluble fiber content of foods. Published values for specific foods vary, depending on the analyti-
cal procedures used to develop them. Because techniques for measuring the soluble and insoluble
fiber content of foods are still evolving, and because the experts have not yet decided which is the
most appropriate method of analysis and classification, values for these types of fiber are not yet
included on food labels. Only total fiber is listed at present.

The amounts of soluble and insoluble fiber that researchers at the University of Wisconsin
found in a variety of foods are shown in Table 1 on page XX. Although these values were obtained

with up-to-date methods,! they should be considered illustrative rather than definitive.



Soluble fibers are those that, when mixed with water, remain suspended in it, while insoluble
fibers do not. It is important to point out that this definition is based on the characteristics of pure
fibers as studied in the laboratory. Since the purification process can alter the structure—and thus
the reactions—of the fibers, it is not clear that exactly the same characteristics would be observed in
the complex mixture of fibers found in fiber-rich foods. Further, bacteria in the large intestine can
break down some, but not all of, the fibers in foods, which could also change the way the fibers
interact with each other and with other compounds in the intestine.

Soluble fibers include gums, mucilages, some pectins and some hemicelluloses. Foods that
contain substantial proportions of soluble fiber include oats, barley, legumes and certain vegetables
such as white potatoes and sweet potatoes. Most other grains, fruits and vegetables contain smaller
proportions of soluble fiber. Most soluble fibers can be broken down by the enzymes produced by
the bacteria in the large intestine.

Insoluble fibers include lignin, cellulose and some hemicelluloses and pectins. Foods almost
always contain more insoluble fiber than soluble fiber.1 Foods particularly rich in insoluble fiber
include whole wheat and wheat bran. Insoluble fibers are resistant to breakdown by the bacterial

enzymes of the large intestine.

The Growing Interest in Fiber

A couple of generations ago, people used the terms “bulk” or “roughage” to refer to the food
components now known as dietary fiber. Roughage was considered valuable in the diet primarily
because it helped to prevent constipation; it was not considered necessary for any other purpose.

In the early 1970s, however, some scientists suggested that fiber might have additional health
benefits. One of the leading proponents of this view was the late Dr. Denis Burkitt, a British physi-
cian who had spent many years practicing medicine and conducting medical research in Africa.2 Dr.
Burkitt and other physicians noticed that a number of health problems—including coronary heart
disease, diabetes, gallstones, diverticular disease of the colon, appendicitis, hiatal hernia, hemor-
rhoids, varicose veins, chronic constipation and colon cancer—were common among the populations

of technologically advanced Western countries but rare among rural Africans. Burkitt and others



proposed that the high fiber content of their African patients’ traditional diets might be protecting
them against these diseases and disorders.3 In the view of these doctors, the low dietary fiber con-
tent of typical Western diets was likely to contribute to a wide variety of health problems.

The dietary fiber hypothesis proposed by Dr. Burkitt and his associates more than two
decades ago is still of great interest to scientists today. As research on dietary fiber has progressed,
however, it has become evident that the relationship between fiber and health is not as direct as Dr.
Burkitt originally envisioned.

One reason why the effects of fiber are difficult to unravel is that fiber is a complex mixture of
substances, not a single chemical entity. Various types of dietary fiber may have different physiologi-
cal effects. Also, fiber is not consumed in isolation. Foods rich in fiber contain a wide variety of other
substances, some of which may contribute to disease prevention.

Some of the health benefits associated with a high-fiber diet may come from the vitamins,
minerals or nonnutritive phytochemicals present in high-fiber foods, rather than from the fiber itself.
Some health effects associated with fiber might also be due to the substitution of high-fiber foods for
less healthful foods (eating a bran muffin instead of a sweet roll); to the relatively low fat and calorie
levels in most high-fiber diets; or to the correlation between high-fiber diets and other healthful
lifestyle choices (such as regular exercise). In addition, comparisons made between population
groups (such as the observations made by Dr. Burkitt) may not be directly applicable to individuals.
(Just because societies that eat high-fiber diets have a low frequency of constipation, for example, it
does not necessarily follow that an increase in fiber intake would relieve constipation in a specific

Western individual).

Fiber Versus Food

For most of the diseases and health conditions discussed in this report, the scientific evidence
supporting a beneficial effect from a fiber-rich diet is far stronger and more convincing than the evi-
dence for a specific effect of fiber itself. For this reason, experts generally advise people to increase
their intake of dietary fiber by increasing their consumption of grains, legumes, vegetables and fruits
rather than by taking fiber supplements.

There are some exceptions to this principle. Certain types of fiber supplements have been

shown to be beneficial in the treatment of specific health problems. Physicians often recommend



fiber supplements for patients with chronic constipation, for example; and there is scientific evi-
dence indicating that these products are, indeed, helpful in the management of this problem. In gen-
eral, however, fiber supplements are not the best choice for the prevention of chronic diseases and
the promotion of good health. Instead, experts advise people to eat a balanced diet that includes a
variety of fiber-rich plant foods and to make that diet part of an overall healthy lifestyle—one that
also emphasizes other disease-prevention strategies such as abstinence from tobacco and illegal
drugs, maintenance of a healthy weight, regular physical activity and moderation in the use of alco-

hol (if it is used at all).

Grains, Fruits and Vegetables

Most of the current scientific literature on the benefits of plant foods focuses on vegetables
and fruits rather than on grain products. This does not necessarily mean that grains are not benefi-
cial; it may simply reflect the difficulties that scientists encounter when they try to evaluate the
effects of grains.

Some scientific studies seem to indicate that high intakes of grain products are associated
with good health, while others suggest the opposite. One reason for this inconsistency is that in
many societies, high intakes of grains are a marker for poverty, which is usually associated with
poorer health. It is difficult to separate the health effects of grains per se from the effects of low
socioeconomic status. Grains are also difficult to study because the nutrient content of whole-grain
products differs substantially from that of refined-grain products.

Although scientific knowledge about the health effects of grain products is not as extensive as
knowledge about the effects of fruits and vegetables, most authorities advise people to include
ample amounts of grains in their daily diets. Grains are low in fat and high in nutritionally desirable
complex carbohydrates. And, in addition to providing fiber, grains contribute B vitamins and miner-

als to the diet.

How Much Fiber Should People Consume?
No specific Recommended Dietary Allowance for dietary fiber has been established in the
U.S.,4 and no quantitative guidelines on dietary fiber intake are included in the current Dietary

Guidelines for Americans.> Some authorities have suggested, however, that a fiber intake in the



range of 20 to 35 grams per day would be beneficial for adults.® The Daily Values used in food label-
ing suggest a dietary fiber intake of 25 grams per day for persons consuming 2,000 calories daily
and 30 grams per day for those consuming 2,500 calories. For Americans to achieve these fiber
intakes, they would have to substantially change their dietary habits; typical fiber intakes of U.S.
adults are currently about 13 grams per day.’

The exact amount of fiber that a person consumes may be less important, however, than the
overall quality of the diet that supplies that fiber. Because many of the benefits associated with fiber-
rich foods may not be attributable to fiber itself, it is more important for people to eat plenty of
grains, vegetables (including legumes) and fruits than to try to reach a particular number of grams

of fiber per day.

Dietary Fiber and Specific Health Problems
Constipation

The best accepted beneficial effect of dietary fiber is relief of constipation.1* Physicians fre-
quently recommend a trial of a high-fiber diet as a first step in the treatment of constipation in
adults®® and as treatment for irritable bowel syndrome (a functional gastrointestinal disorder that
may involve constipation and/or diarrhea).® Dietary fiber, in conjunction with other therapies, is
also used to treat chronic constipation in childhood.10:11

Although extensive clinical experience indicates that fiber is of value in the treatment of con-
stipation, only a few controlled scientific studies of this topic have been conducted. Most indicate
some benefit, at least for wheat bran.12-15 Wheat bran is believed to be helpful in relieving constipa-
tion because it absorbs water to itself while traveling through the digestive tract, thus increasing the
bulk of the stool.2™

Purified fiber supplements such as psyllium-seed fiber, methylcellulose or polycarbophil are
sometimes used in the treatment of chronic constipation. The use of these products is generally safe
as long as patients increase their fluid intake. Fiber, and especially insoluble fiber, is similar to a
sponge; it absorbs large quantities of water. If fluid intake is low, fiber can actually increase constipa-
tion or even cause an obstruction of the colon.8 Since concentrated fiber products provide a great
deal of fiber in a very dry form, people who use these products should make a special effort to drink

more fluids. The American Academy of Family Physicians suggests that people who are making an



effort to increase their fiber intake should drink an additional two glasses of water daily in addition

to their usual fluid intake, unless they are already drinking more than six glasses of liquid daily.1’

Diverticulosis

Diverticula are small, fingerlike projections or pouches in the colon wall. It has been estimat-
ed that one third of all North Americans over the age of 45 and two thirds of all persons over the
age of 85 have diverticula in their colons.18 In most instances, the presence of diverticula causes no
symptoms; at least 75 percent and perhaps as many as 90 percent of all individuals who have diver-
ticula are asymptomatic.18 When diverticula produce minimal or no symptoms, the condition is
referred to as diverticulosis.

Diverticulosis usually does not lead to serious problems. In some individuals, however, the
diverticula become inflamed, producing a painful and serious acute condition called diverticulitis.
Treatment of diverticulitis may require hospitalization, antibiotic therapy and/or surgery.

Many physicians recommend that people with diverticulosis increase their fiber intake,
because fiber may help relieve constipation and other mild symptoms experienced by some people
with diverticulosis. Fiber is not used in the treatment of diverticulitis. In the early stages of the treat-
ment of diverticulitis, a patient may not be allowed to eat or drink at all; when that patient is
allowed to resume eating, he or she may need to be placed temporarily on a liquid or low-fiber diet
until the acute problem is resolved.

Some scientific evidence indicates that a high-fiber diet may help prevent the development of
diverticulosis. It has been hypothesized that low-fiber diets may contribute to the causation of diver-
ticulosis by setting up a vicious circle of hard stools, increased straining during defecation and high-
er pressure in the colon, leading to the formation of diverticula.® High-fiber diets might prevent this
cycle from becoming established.

The results of a large study conducted in the U.S. support the idea that fiber may have a pre-
ventive effect against diverticulosis.19 That study, which involved more than 40,000 middle-aged to
elderly men, showed that men with higher intakes of dietary fiber had lower risks of symptomatic
diverticula. Ironically, however, the effect was attributable largely to fiber from fruits and vegetables,
not to fiber from grain products. But it is grain fiber that is generally recommended to patients with

diverticulosis.



Colon Cancer

It has long been suspected that high intakes of dietary fiber might reduce the risk of colon
cancer, one of the most common types of cancer in Western populations. Several plausible mecha-
nisms for a protective effect have been suggested.20.21 Fiber may act by increasing stool bulk, there-
by diluting cancer-causing substances in the feces. It may act by decreasing transit time through the
digestive tract, thereby reducing the exposure of the walls of the colon to carcinogens. More complex
mechanisms that involve changes in the metabolism of potentially harmful bile acids or the produc-
tion of potentially protective substances from the bacterial fermentation of soluble fibers may also
play a role.

Studies of dietary fiber intake and colon cancer risk in human populations have had inconsis-
tent results that are difficult to interpret.21-23 Even when epidemiological studies have shown asso-
ciations between intake of some type of fiber and the risk of colon cancer, it has been unclear
whether the effect was due to the fiber itself. Scientists have not ruled out the possibility that other
components of the same foods might be the true protective agents. In fact, in a combined analysis of
the findings from several epidemiological studies,?? the effect of vegetables was stronger than that
of fiber, suggesting that components of the vegetables other than the fiber probably contributed to
reducing colon cancer risk.

Two trials have been conducted in which patients with a history of precancerous colon polyps
were randomly assigned to either high-fiber or low-fiber diets and observed for the recurrence of
polyps.24:25 One study lasted for two years; the other, for four years. In both instances, the addition
of fiber to the diet did not lead to a significant decrease in the number of new polyps. It remains
possible, however, that consumption of high-fiber diets for longer periods of time might help pre-
vent polyps.

In summary, although scientists have good reason to suspect that dietary fiber might influ-
ence the risk of colon cancer, evidence from studies in human populations doesn’t convincingly
demonstrate that such an effect actually exists. What the evidence does indicate is that diets high in
vegetables and fruits—diets that are also healthful for many other reasons—may be associated with
a reduced risk of colon cancer. Diets high in whole grains may also be associated with reduced risk

of colon cancer.26



It is not yet clear whether the fiber in vegetables, fruits and grains is responsible for their
apparent protective effects or which components or types of fiber might contribute to the protection.
For this reason, the use of purified dietary fiber supplements for the purpose of trying to prevent
colon cancer is not recommended. However, a healthful diet containing plentiful amounts of vegeta-
bles, fruits and grains (especially whole grains) may be helpful, especially if combined with other

healthful lifestyle practices.

Breast Cancer

Most of the scientific studies of dietary fiber and cancer have focused on colon cancer, but
there has been some interest in the possibility that fiber intake might also influence the risk of breast
cancer. It has been suggested that high intakes of fiber might reduce the risk of breast cancer by
reducing levels of the female hormone estrogen,2’ but this is merely a hypothesis that is in the early
stages of investigation.

Some studies have shown no relationship between fiber intake and breast cancer,28 while oth-
ers have shown similarly strong protective effects for fiber and other vegetable and fruit compo-
nents, suggesting that something in these foods, but not necessarily fiber, decreases breast cancer
risk.29 The currently available data are insufficient to recommend a high-fiber diet as a preventive
measure against breast cancer.9

Very little is known about the relationship of fiber intake to the risk of cancer at sites other

than the colon and breast.

Blood Cholesterol Levels

The effect of dietary fiber on blood cholesterol levels has been a source of controversy and
confusion. Over the past few years public perceptions (and news reports) on this subject have
swung wildly from one extreme to another. For a while, people seemed to believe that certain
sources of fiber, especially oat bran, had nearly miraculous effects on blood cholesterol levels. This
initial enthusiasm was followed by an equally strong sense of disappointment when scientific stud-
ies indicated that oat bran didn’t live up to expectations. At that point, many people completely
gave up on fiber and turned their attention to other matters. Research on fiber and cholesterol con-

tinued, however, and by the mid 1990s enough data had accumulated to allow scientists to conclude



that fiber is neither miraculous nor worthless; its true effect falls somewhere between these two
extremes.

Numerous scientific studies have established that some kinds of fiber do indeed have a cho-
lesterol-lowering effect. This effect is specific to certain foods and supplements that contain signifi-
cant amounts of soluble fiber. Those foods and supplements include oat bran and oatmeal,30
pectin,31 guar gum, psyllium and the fibers in legumes.32 Wheat bran and cellulose do not reduce
cholesterol levels.

The effect of fiber on blood cholesterol is modest, and it requires relatively large doses con-
sumed consistently on a daily basis. An occasional bow! of oatmeal won’t do the trick. Regular daily
consumption of substantial amounts of oat products, however—one large bowl of ready-to-eat oat-
bran cereal or three packets of instant oatmeal daily—typically produces a reduction in blood cho-
lesterol levels of about 2 to 3 percent (with considerable variation among individuals).30 Substantial
doses of other suitable fiber sources, such as psyllium-based bulk laxatives, would produce similar
reductions in blood cholesterol.

At one time it was suspected that the cholesterol-lowering effect of oat products and other
soluble fiber sources was merely the result of substituting these carbohydrate-rich foods for foods
high in saturated fat and cholesterol. The evidence from numerous studies indicates that this isn’t
the only factor, however. If substitution was the only thing that was happening, all fiber-rich foods—
regardless of the type of fiber that they contained—would have similar effects on blood cholesterol.
But this is not the case. Some fiber-rich foods (such as wheat bran) do not lower blood cholesterol
levels.

Oat bran and other sources of fiber should not be regarded as an alternative to a cholesterol-
lowering diet; their effect isn’t strong enough to allow them to be used in this way. However, they
can be a useful adjunct to conventional dietary treatment. Recent research indicates that increased
intake of appropriate types of fiber can lead to an additional reduction in cholesterol beyond that
produced by a low-fat diet,33 and that the reduction in cholesterol is not a temporary phenomenon;
it persists for many months in patients who continue to consume a fiber supplement.34

Patients with high blood cholesterol levels who are interested in pursuing the option of fiber
supplementation would be well advised to consult with a physician before starting to take a supple-

ment or adding a concentrated, fiber-rich food (such as oat bran) to their diets. It’s important to



choose a fiber source carefully because seemingly similar products may have different effects. For
example, psyllium-based bulk laxatives lower cholesterol levels, but bulk laxatives based on methyl-
cellulose or polycarbophil probably don’t.35> Guar gum works, but acacia gum doesn’t.36 Patients
should also discuss appropriate doses and precautions with their physicians before adding large
amounts of fiber to their diets. It is advisable to increase fiber intake gradually to minimize gastroin-
testinal side effects such as flatulence and “gas” pains.8

Fiber supplements should be consumed along with sufficient fluid to prevent the develop-
ment of constipation or intestinal obstruction. Also, some individuals may need to be concerned
about possible side effects: A few people are severely allergic to psyllium, for example (this problem
occurs most often in individuals with extensive occupational exposure to psyllium dust)37: and a

few isolated cases of esophageal obstruction have been reported in individuals taking guar gum 3839

Coronary Heart Disease

Several studies in human populations have found inverse correlations between intakes of
dietary fiber from foods and risks of coronary heart disease.?0-46 In general, these associations are
stronger than would be expected on the basis of fiber’s small effect on blood cholesterol levels. Some
researchers have therefore speculated that fiber might also help to prevent heart disease in other
ways—perhaps by effects on obesity, blood coagulation or glucose metabolism, or by a direct effect
on the development of atherosclerosis.3***

Other scientists have cautioned, however, that fiber per se may not be the true protective fac-
tor. Instead, dietary fiber intake may be primarily an indicator of a healthy lifestyle.49:°0 People who
choose to eat high-fiber diets also tend to make many other healthy lifestyle choices, and any or all
of their healthy habits may contribute to lowering their coronary risk.

Because it is unclear whether the association between high fiber intake and lowered risk of
heart disease is attributable to a specific effect of fiber itself, experts recommend that people should
not emphasize fiber to the exclusion of other aspects of diet and lifestyle when making an effort to
minimize their risk of heart disease. Although a high-fiber diet may, indeed, be valuable, it should

be regarded as only one component of an overall risk-reduction strategy.

Diabetes



In the 1980s there was great enthusiasm over the prospect of using diets very high in fiber in
the treatment of diabetes mellitus. At that time it was believed that control of blood glucose levels
could be substantially improved by including fiber, especially soluble fiber, in the diet. During the
late 1980s and early 1990s the American Diabetes Association and other authorities recommended
that people with diabetes consume as much as 40 grams of dietary fiber daily—a substantially high-
er amount than that recommended for the general population.>1,52

More recently, however, it has become evident that the amount of fiber needed to cause a sub-
stantial improvement in blood glucose control is very large>3—about triple the amount of fiber usu-
ally consumed in the U.S.54 Moreover, only a few types of very viscous soluble fiber (such as guar
gum) are effective; and they need to be consumed with food—perhaps even physically mixed with
the food—in order to exert their effect.53 Evidently, these viscous fibers influence blood glucose lev-
els by delaying the process through which glucose or food travels through the digestive tract and is
absorbed into the bloodstream.%®

Experts now believe that a meaningful improvement in control of blood glucose levels can be
achieved only through carefully timed, high-dose supplementation with specific types of concentrat-
ed fiber sources; it cannot be achieved through a realistic high-fiber diet composed of ordinary
foods.>4

In response to these newer findings, the American Diabetes Association has revised its advice
on dietary fiber intake for people with diabetes. Its current nutrition recommendations, issued in
1994, no longer call for an unusually high fiber intake. Instead, the new recommended level of fiber
intake for people with diabetes is the same as that for people who do not have diabetes—20 to 35
grams per day from a wide variety of food sources.>® This recommendation is based on the premise
that individuals with diabetes are neither more nor less likely than other members of the population
to benefit from high-fiber diets.

People with diabetes who plan to increase their intake of dietary fiber should discuss their
plans with their physicians or other members of their health-care teams, as changes in dietary fiber

intake may lead to changes in the need for insulin or other medications.

Weight Control

Foods high in fiber are usually low in calories and fat, and they tend to produce a feeling of



fullness in the stomach, at least temporarily.8 For these reasons, people who are dieting to lose
weight are usually encouraged to include fiber-rich foods in their diets. It is uncertain, however,
whether fiber itself has any special value as a weight-loss aid.

More than 20 scientific studies have evaluated the effect of dietary fiber on caloric intake and
body weight in human volunteers. According to a recent review of these studies, enough research
has been conducted with wheat bran to make it clear that this source of fiber does not reduce food
intake or body weight.®’ Other types of fiber have not been studied as extensively, however, and the
possibility that they might be helpful in promoting weight loss has not been ruled out. A few studies
have shown potentially promising results for various fiber sources, but none of these findings has
yet been confirmed.

All of the studies conducted to date on dietary fiber and weight loss have been short-term
studies lasting no longer than three months.2’ Weight control, however, is a lifelong concern. People
can lose weight on practically any type of properly designed, short-term diet; the real challenge is
keeping the weight off for a long period of time. Unfortunately, no studies have established whether

dietary fiber is of benefit in the long-term maintenance of weight loss.

Potential Hazards of Dietary Fiber

The consumption of moderate quantities of dietary fiber from foods is generally believed to
be safe. Concerns have been raised, however, about the possibility that adverse effects might result
from the use of fiber supplements or from diets extremely high in fiber.

Many people notice gastrointestinal disturbances—such as gas pains, flatulence or diarrhea—
when they increase their intake of dietary fiber. It is often stated that these symptoms decrease over
time as the body adjusts to a higher fiber intake, but there is actually little evidence that this is true.8
It is often recommended that people increase their fiber intake gradually to minimize gastrointesti-
nal problems, but this suggestion comes from clinical experience rather than from controlled scientif-
ic studies.

As mentioned earlier in this report (see page XX), people who increase their intake of fiber,
especially from supplements, should also increase their intake of fluids in order to avoid constipa-
tion and the risk of intestinal obstruction. Also, again as mentioned earlier (see page XX), unusual

side effects such as allergic reactions and esophageal obstruction have occurred in a few individuals



taking concentrated fiber supplements. People who are considering the use of such products should
discuss possible side effects with their physicians and read product labels carefully.

Substances found in fiber or associated with fiber may bind to nutritionally important miner-
als, thus decreasing their availability. This phenomenon is not well understood, and further research
is needed. On the basis of the information currently available, however, it appears that interference
with mineral nutrition is unlikely to be a problem for people consuming high-fiber, Western-style
diets, because the mineral content of these types of diets is relatively high.58 The mineral content of
high-fiber diets is likely to be higher than that of low-fiber diets because fiber and minerals are
found together in many foods.

The effects of fiber on mineral nutrition may, however, be a significant problem in some
developing countries, where mineral nutrition may already be marginal.®® It is believed, for exam-
ple, that the problem of zinc deficiency in the Middle East is exacerbated by high dietary intakes of
phytate, a component found along with fiber in some plant foods.4 It is also possible that concentrat-
ed fiber supplements might have a significant effect on mineral availability, since the supplements,
unlike fiber-rich foods, do not provide minerals. This is one of several reasons why most authorities

consider foods to be more desirable than supplements as sources of dietary fiber.58

Fiber in the Diets of Children

Several recent reports in scientific journals have urged that the diets of American children be
modified to include larger amounts of dietary fiber.60-62 Fiber is valuable in children’s diets because
it helps prevent constipation, a common childhood problem.61 Inclusion of fiber-rich foods in the
diet may also accustom children to eating habits that may reduce their risk of chronic diseases in
adulthood.

It is important, however, to be cautious about imposing any dietary modifications or restric-
tions on children. Overenthusiastic efforts to bring children’s diets into compliance with guidelines
designed for adults may do more harm than good. Unlike adults, children need to grow and devel-
op. Their immediate need for enough calories and nutrients to support normal growth must take
precedence over the hope of preventing chronic diseases many decades later.

High intakes of dietary fiber could interfere with good nutrition and normal growth in child-

hood, especially for small children. Many high-fiber foods are bulky and low in calories; small chil-



dren who eat large amounts of these foods may have difficulty getting enough calories to meet their
needs.>9.60 Excessive consumption of high-fiber foods may also affect mineral nutrition, especially in
children whose mineral intake is marginal to begin with.>9

These concerns apply primarily to diets extremely high in fiber and to the use of concentrated
fiber supplements. Moderate increases in the consumption of fiber-rich foods are believed to be safe
for children, as long as the child’s total diet includes foods from all of the major food groups. Diets
that emphasize high-fiber, low-calorie foods to the exclusion of other food groups are not appropri-
ate for children.61.63

Most experts recommend that dietary fiber supplements not be given to children except for a
specific medical purpose.61,64 Some experts have also urged caution about the frequent inclusion of
fiber-supplemented foods (such as bran cereals) in children’s diets, because overuse of these prod-
ucts could lead to appetite suppression.64

Two expert groups have issued quantitative recommendations for dietary fiber intake for chil-
dren. The American Academy of Pediatrics recommends 0.5 grams of dietary fiber per kilogram of
body weight.6> The American Health Foundation recommends that dietary fiber intake for children
3 years of age and older should be equivalent to at least age plus 5 grams per day.52 Both of these
recommendations are higher than the typical current dietary fiber intake of most age groups of U.S.
children. For preadolescents, however, both recommendations are lower than the Daily Value for
dietary fiber that is listed on food labels. (The Daily Value is based on total calorie intake; it calls for
12 grams of fiber per 1,000 calories.) Parents should not use the Daily Value for dietary fiber as a

guide to planning their children’s diets.

How to Increase Your Fiber Intake
For those who would like to increase their intake of fiber-rich foods, here are some practical
suggestions (for more detailed information on planning a high-fiber diet, see the appendix on page

XX):

= Make an effort to follow the serving recommendations in the Food Guide Pyramid. That means

eating at least six servings of grain products, at least three servings of vegetables and at least two



servings of fruits daily. Most Americans eat fewer than the recommended number of servings of
these foods,® so there is plenty of room for improvement. The box “Fiber and the Food Guide
Pyramid” (see page XX) gives more specific information on serving sizes and fiber-rich food
choices.

= Choose whole-grain foods more often and refined-grain foods less often. Examples of whole
grain foods include 100-percent whole-wheat bread, brown rice, oatmeal, popcorn and whole-
grain ready-to-eat cereals. The average American eats a whole-grain food only once every two
days,66 so there’s plenty of room for improvement here, too.

= Choose fruits more often and fruit juices less often.

= Eat legumes (such as kidney beans, lima beans or lentils) a few times a week.

= Make sure to increase your fluid intake if you increase your intake of dietary fiber.

*Individuals with constipation should consult with a physician before adding fiber to their diets. Although fiber is

helpful in many instances, it can actually be harmful in some patients. Also, some cases of constipation are due to struc-

tural or metabolic problems (e.g., medication toxicity) that can be corrected. The physician should evaluate the patient
for such conditions before starting treatment.

2**The results of a new study indicate that oat bran increases stool weight to the same extent that wheat bran does,16
despite the distinctly different nature of its fiber content. Therefore, oat bran may be helpful in the treatment of constipa-
tion. No direct comparisons of the effects of oat bran and wheat bran in constipated patients have yet been reported,
however.

3*studies in experimental animals have suggested that certain types of fiber, such as grapefruit pectin, may inhibit the

development of atherosclerosis even if they do not reduce the animals’ cholesterol levels.47:48 Further research is needed
to determine whether similar effects occur in humans.

Fiber and the Food Guide Pyramid

If you’re trying to plan a healthful diet that includes appropriate amounts of fiber, the Food
Guide Pyramid is a good starting point. To begin with, you should make sure that you’re getting at
least the recommended number of daily servings of each of the three food groups at the bottom of
the pyramid—agrains, fruits and vegetables. Then look at your choices within each of these groups,
and make sure that at least some of them are rich in fiber.

You should eat at least six servings of grain products daily. You can count any of the follow-
ing as one serving:
= 1slice of bread;

< 1 ounce of ready-to-eat cereal,



e 1/2 cup of cooked cereal, rice or pasta.

The best sources of fiber in the grain group are products that contain bran (wheat-bran or oat-
bran cereals, bran muffins) and whole-grain products (whole-wheat bread, oatmeal, whole-wheat
pastas, brown rice). Products made from refined grains (white bread, white rice, most pastas) also
contribute some fiber to the diet, but they contain less fiber than their whole-grain equivalents.

You should eat at least two servings of fruit daily. You can count any of the following as one
serving:
< 1 medium apple, banana, orange or other piece of whole fruit;

e 1/2 cup of chopped, cooked, frozen or canned fruit;
e 3/4 cup of fruit juice.

Some of the fiber in fruits is in or just under the skin. Therefore, the fiber content of a fruit
eaten with the skin (such as an unpeeled apple) is higher than that of a fruit eaten without the skin
(such as a peeled apple). Fruit juices contain very little fiber.

You should eat at least three servings of vegetables daily. You can count any of the following
as one serving:
= 1 cup of raw leafy vegetables;
= 1/2 cup of other vegetables, either cooked or chopped raw;

e 3/4 cup of vegetable juice.

Vegetables eaten with the skin (such as a baked potato with skin) contain more fiber than
those eaten without the skin (such as mashed potatoes or French fries). Vegetable juices contain very
little fiber.

Legumes (kidney beans, chickpeas, lentils) are an excellent source of fiber. Legumes fit into
the Food Guide Pyramid in two different places: You can count 1/2 cup of cooked legumes as one
serving of vegetables; or, if you prefer, you can substitute 1/2 cup of cooked legumes for one ounce
of meat. Since a standard serving of meat is 2 to 3 ounces, 1/2 cup of cooked legumes counts as one

third to one half of a meat-group serving.



Table 1.

Dietary Fiber Content of Some Common Foods.

Food

Fruits
apple, unpeeled, large

apple, peeled, large

grapefruit, with membrane

grapefruit sections

banana

Vegetables

broccoli

carrot

tomatoes, canned
potato, baked, with skin

corn, whole kernel

Grain products
cereal, 40% bran flakes

cereal, corn flakes

cereal, oat bran, uncooked

cereal, oatmeal, cooked
bread, white

macaroni, cooked

Legumes and nuts
kidney beans, canned

lima beans, canned

Portion Size

172

1/2 cup

1/2 cup, cooked
1raw
1/2 cup
1

1/2 cup, cooked

1cup

1cup
1/3 cup
1cup

1 slice

1cup

1/2 cup

1/2 cup

Total

3.6

2.6

2.5

0.5

2.9

2.7

2.1

0.9

4.9

1.7

7.6

11

4.8

4.4

0.7

25

6.6

3.6

Dietary Fiber (grams)

Soluble

0.3
0.3
0.5
0.1

0.8

0.3
0.2
0.2
3.7

0.1

0.8
0.1
1.8
1.7
0.2

0.3

1.5

0.4

Insoluble

3.3

2.3

2.0

0.4

21

2.4

1.9

0.7

1.2

1.6

6.8

1.0

3.0

2.7

0.5

2.2

51

3.2



green peas, canned 1/2 cup 2.8 0.3 25

almonds, with skin 15 nuts 5.6 0.6 5.0
peanuts, roasted in shell 10 nuts 1.9 0.1 1.8
peanut butter 1 tbsp 1.1 0.1 1.0

Adapted from: Albertson AM, Tobelmann RC. Consumption of grain and whole-grain foods by an American population
during the years 1990 to 1992. J Am Diet Assoc 1995;95:703-704.
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