Discussion Of Proposed
Changes

In its discussions, the Dietary Guidelines Advisory
Committee determined that research conducted since 1995
supports much of the text of the fourth edition of the Dietary
Guidelines. This section of the report identifies the
committee's recommendations for changes to the fourth
edition and provides the basis for these recommendations.

It covers overall recommendations—ones that apply to the
document as a whole—and recommendations specific to
each guideline.

General

Three Major Messages

The committee recommends a major revision of the
presentation of the guidelines by introducing three basic
messages: Aim for fitness, Build a healthy base, and Choose
sensibly—for good health. The intent of these messagesisto
help the user to organize the guidelines in a memorable,
meaningful way (the ABCsfor good health).

Order of the Guidelines

The use of the three messages calls for a somewhat
revised order of the guidelines, with the weight and physical
activity guidelines preceding the others. The committee
considers this change essential for clarity.

Writing Style

Since focus group participants have indicated that they
like the “Advice for today” style (Prospect Associates,
1995), much of the text has been changed to be more
targeted and actionable. Also in response to comments from
focus group participants, the number of boxes has been
increased—from 16 to 26.

Introduction

The brief text in the introduction now focuses on the
three basic messages. It continues to provide an overview of
the purposes of the booklet, using a positive approach.

The committee suggests deleting content on food
composition, the basis of body weight, and Recommended
Dietary Allowances. Pertinent content on food composition
or body weight is moved to specific guidelines. With the
ongoing work on Dietary Reference Intakes, Recommended
Dietary Allowances arein a state of flux and have been
omitted entirely.
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Aim for a Healthy Weight
Guideline

The proposed title and general focus of this guideline
basically are unchanged from the 1995 version in its
message to “maintain or improve your weight.” There is now
general agreement about the health risks of obesity, since the
data linking overweight/obesity to adverse health outcomes
are incontrovertible. Justification for this position is
provided in arecent report from the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK, in
press).

Thereis less agreement about the management of
obesity—especially with regard to whether the emphasis
should be on weight maintenance or on weight loss.
Because of concern that repeated failures at weight loss may
be harmful and might outweigh the risks of maintaining the
overweight or obese state, an NIDDK task force (NIDDK,
1994) conducted a comprehensive review of the literature on
the potential negative physical consequences of weight
cycling in obese subjects. The evidence was not sufficiently
compelling to override the potential benefits of moderate
weight loss in significantly obese persons. Furthermore,
studies by Bartlett et al. (1996) and Foster et al. (1996) of
groups of individuals who had experienced at |east one bout
of significant weight loss and weight regain found that
weight cycling is not associated with long-term adverse
psychopathology such as depression. Therefore, the
committee considers the revised title to be appropriate for all
people.

Asin the 1995 Guidelines, the message to persons with a
healthy weight is to aim to prevent weight gain, even within
the “healthy” body massindex (BMI) range. The message
for persons with overweight or obesity is, initialy, to
maintain current weight and then to aim to lose about 10
percent of body weight. Thisis consistent with National
Intitute of Health (NIH, 1998) guidelines and the recently
expressed views of Willett and colleagues (1999). This
position is also consistent with arecent NIDDK Obesity Task
Force Report, which stated the following:

Efforts to prevent further weight gain in adults at risk
for overweight and obesity are essential. The advice
to eat a healthful diet, increase physical activity, and
avoid further weight gain is appropriate for ailmost all
individuals at or above a healthy weight. For those
whose current or future health is at risk because of
their obesity and who are motivated to make lifestyle
changes, a recommendation for weight lossis appro-
priate (NIDDK, in press).

In part because of the importance of physical activity in
the etiology and management of obesity and other disorders,
the committee recommends deferring most of the discussion
of physical activity to a new, separate guideline (see next
section).
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The proposed change in the guideline title improves
clarity. The word balance in the 1995 guideline “Balance
the food you eat with physical activity” was interpreted by
some to suggest that it was okay to be overweight aslong as
activity and intake were balanced. The word improve in the
phrase “Maintain or improve your weight” was interpreted
by some to mean to increase weight and by others to mean to
decrease weight (Prospect Associates, 1998). The proposed
title ssimplifies the message in one actionable phrase, “Aim
for a healthy weight.”

Introductory Paragraph

The introduction, as in the previous version, emphasizes
the relationship of overweight and obesity with risk for
various diseases, and it adds risk for premature mortality
(Cdleet dl., 1999).

Evaluate Your Body Weight

The committee recommends that this section replace the
1995 sections “How to evaluate your body weight” and
“Location of body fat” because of the complementary
contributions to health of body weight and body fat
location. It suggests that the section be directed toward
adults specifically. The revised text istailored to the
content of boxes 1 and 2 and figure 1 (see below).

Some individuals with a BMI below 25 kg/m?may have
increased medical risk, especialy if they have an increased
waist circumference, which is an additional independent
predictor of risk factors and morbidity (Han, 1995; L emieux
et al.,1996; Rexrode, 1998). Waist circumference has been
found to be a better marker of abdominal fat content than the
ratio of waist-to-hip circumferences (Despres, 1989) and to
have greater prognostic significance for disease risk (NIH,
1998). Relatively accurate measurements of abdominal fat
can be made with computed tomography or magnetic
resonance imaging. However, these methods are expensive
and not readily available in clinical practice. Hence, the
committee recommends the use of waist circumference
alone, not in comparison with hip circumference, as the most
practical measurement of a person’s abdominal fat content.
At BMIs above 35 kg/m?, waist circumference has little
added predictive power of diseaserisk (NIH, 1998). Itis,
therefore, not necessary to measure waist circumferencein
persons with BMIs at or above 35 kg/m?. In contrast to the
absence of gender differencesfor BMI, waist circumference
cut-offsdiffer for men and women.

Not all persons who have a BMI in the overweight
category need to lose weight for health reasons. However, if
the BMI is> 25 kg/m? or if the waist circumferenceis >88
cm (35in) for women or >102 cm (40 in) for men, the
presence of additional risk factors for obesity-related
conditions should be assessed. Weight reduction may be
indicated, especially if a person has two or more obesity-
related risk factors (NIH, 1998). Obeseindividualswith a
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BMI > 30 kg/m? are likely to have health benefits from
weight reduction (Maggio and Pi-Sunyer, 1997).

Manage Your Weight

In the proposed revision of this section, the first para-
graph introduces the concept of the relative contributions to
weight gain of modifiable attributes (i.e., individual food
and physical activity choices) versus unmodifiable and less
modifiable attributes (i.e., genes and environment). Specifi-
cally, the committee recommends the addition of a para-
graph that makes it clear that genetic traits and the environ-
ment greatly influence but do not determine an individual’s
weight status. The committee acknowledges that the three
major factors that modulate body weight (metabolism,
physical activity, and diet) are each influenced by genetic
traits (Weinsier et al., 1998). However, the recent increase in
obesity prevalence cannot be explained on the basis of
genetic mutations within the general population. Despite
major environmental obstacles of modern society, personal
decisions regarding physical activity and dietary lifestyle
can till affect an individual’s weight status (Weinsier, 1999).

The committee recommends that this section emphasize
the importance of long-term weight control through a
lifestyle that encompasses other components of the Dietary
Guidelines. This emphasisisin concert with recently
published documents on weight control published by the
NIH (1998) and the World Health Organization (WHO,
1998).

The proposed second paragraph introduces a new
emphasis on the consumption of foods that are low in energy
density as ameans to control energy intake. The statement
isincluded “Eating mainly vegetables, fruits, and grains
helps you feel full, achieve good health and manage your
weight.” A series of recent studies indicates that the energy
density of foods plays arole in short-term daily energy
consumption (Bell et al., 1998; Rolls et al., 1998, 1999;
Stubbs, Harbron et a., 1995; Stubbs, Ritz et al., 1995). In
these tightly controlled metabolic ward studies, which
ranged in duration from afew daysto 2 weeks, subjects were
given free access to meals of varying energy density, and in
some instances similar fat content. The reports of Stubbs and
colleagues indicated that energy density increased with the
fat content of the meals. In turn, energy balance over
periods of 7-14 days was greater with ad libitum intake of
the high-fat, high-energy-dense meals than with the low-fat,
low-energy-dense meals. The authors commented: “ Of
considerable interest is the apparent ease with which normal
men can, without being aware of it, feed themselvesinto a
large positive energy balance while consuming a high-fat
diet” (Stubbs, Harbron et al., 1995).

A subsequent report of this group (Stubbs et al., 1996)
demonstrated that the macronutrient content of the diet did
not determine energy intake when the meals, fed over a 14-
day period, were isoenergetic. The studies from the labora-
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tories of Bell and of Rolls (cited above) showed that,
regardless of the energy density of the meals, subjects
consumed similar amounts of food by weight. However, in
agreement with the findings of Stubbs and colleagues
(1996), the subjects consumed significantly more energy
with access to high energy-dense meals, whether high in fat
or not. This excessin energy intake occurred despite satiety
levels that were comparable among the diets. In an earlier
study (Duncan et al., 1983), ad libitum access to foods low
in energy density facilitated portion control and spontane-
ous energy intakes at levels significantly below those
observed with free access to energy-dense meals. The study
was conducted over two 5-day periods, on aclinical research
center, among obese and lean women who were permitted
unlimited intakes of meals of either high or low energy
density. Importantly, comparable levels of satiety occurred
with meals high or low in energy density, indicating that
subjects ate to a comfortable level of fullness with both
diets. Despite comparable feelings of fullness, total daily
energy was almost one-half as much on the low energy-
dense meals.

Thus, available data suggest that access to low energy-
dense meals favors control of energy intake. Long-term
studies are limited to those showing weight-control advan-
tages of ad libitum intake of low-fat, high-carbohydrate
meals, which may or may not have been low in energy
density (Hammer et al., 1989; Shintani et al., 1991). The
implication of the above studies is that energy intake is
determined to alarge extent by the weight of the meals
consumed (Rolls and Hill, 1998). Hence, excessive energy
intake is more likely to occur with energy-dense meals,
particularly high-fat meals. As stated in the report:

Limiting fat intake and increasing carbohydrate and
fiber intake during weight loss allows dieters to
consume a greater and perhaps more satisfying volume
of food and helps them avoid periods of positive
energy balance, which lead to weight gain.

A diet of low energy density isusually characterized
aslow in fat and high in complex carbohydrates and
fiber. Fruits, vegetables, and grain products are likely
to be the mainstays of a diet with alow energy density.
(Rolls and Hill, 1998, page 41)

These research findings are congruous with the other
Dietary Guidelines for Americans proposed in this report,
and the NIH (1998) and WHO (1998) reports, emphasizing
relatively high-fiber, low-fat vegetables, fruits, and grains for
the prevention of obesity.

The paragraph on physical activity includes a new
recommendation to aim to be active for at least 45 minutes
per day for weight maintenance (Leon et a., 1979; NIH,
1998; Pollock et al., 1998; Rippe and Hess, 1998; see also
the next section “Be Physically Active Each Day”).
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The committee also suggests clarifying that low-fat foods
are not necessarily low in calories (Rolls and Miller, 1997).

The paragraph on snacks and foods eaten away from
home now includes afew concrete suggestions. The
increased attention reflects changes in eating patterns in the
United States (Lin et al., 1999).

The committee suggests adding a paragraph to address
older adults, including an emphasis on weight-bearing
exercise to maintain bone and muscle (Pollock and Evans,
1999).

If You Need to Lose Weight, Do So Gradually

The proposed guideline is congruous with the NHLBI
Guidelines (NIH, 1998) in indicating that weight reductions
of 5 percent to 15 percent may reduce risk factors for
obesity-associated conditions (Goldstein, 1992) and that the
initial goal should be to lose 10 percent of one’s weight over
about 6 months (NIH, 1998). The committee recommends a
minor change in the specification of a gradual rate of weight
loss: 1/2 to 2 Ib/wk instead of 1/2 to | Ib/wk. This higher
upper limit is consistent with NIH Clinical Guidelines, and it
does not significantly increase the risk of new gallstone
formation (Weinsier et al., 1995).

Encourage Healthy Weight in Children

During the past decade, the number of U.S. children who
are overweight has more than doubled. Approximately 11
percent of American children are overweight. An additional
14 percent have a BMI between the 85th and 95th percen-
tiles, which puts them at increased risk for becoming
overweight (Troiano and Flegal, 1998). New federal guide-
lines for healthy BMI levels for children are under develop-
ment and will soon be available to health-care providers and
the public. Parents with concerns about the weight of their
children are referred to their health-care providers for
evaluation and intervention, as appropriate.

The committee suggests continuing the recommendation
to limit television watching since one quarter of all U.S.
children watch four or more hours of television each day,
and hours of television watched is positively associated with
increased BMI and skinfold thickness (Andersen et dl.,
1998). The committee suggests drawing attention to the
parents’ rolein setting examples for their children. Parents
have a major impact on their children’s eating and physical
activity patterns. Nutrient intakes are known to aggregate in
families, with the strongest associations found between
mothers and their children (Oliveriaet a., 1992). In
addition, children’s eating behaviors are influenced by
characteristics within the family unit, such as the number of
meals eaten together (Vauthier et a., 1996).

The committee also suggests giving more attention to
child feeding practices. Young children are reported to
adjust their meal size according to the energy density of
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food available and are able to adjust their food intake across
successive meals to regulate energy intake tightly for 24-
hour periods (Birch et a., 1991). However, child-feeding
practices have been shown to influence children’s respon-
siveness to energy density and meal size (Birch and Fisher,
1998). When parents assume control of meal size or coerce
children to eat rather than allowing them to focus on their
internal cues of hunger, children’s ability to regulate meal
size in response to energy density is diminished (Johnson
and Birch, 1994). This seems especially problematic among
girlswith high BMIs and may play alater role in the chronic
dieting and dietary restraint that have become common
among U.S. adolescent girls (Johnson and Birch, 1994). In
summary, perhaps some of the best advice regarding child
feeding practices continues to be the division of parental
and child responsibility. That is, parents are responsible for
presenting a variety of healthful foods to children and for
the manner in which these foods are presented, but children
are responsible for whether and how much they eat (Satter,
1986).

Serious Eating Disorders

The committee suggests revising the heading and
content of the 1995 section entitled “ Problems with exces-
sivethinness.” The committee recommends deletion of the
sentence: “Excessive concern about weight may cause or
lead to such unhealthy behaviors as excessive exercise, self-
induced vomiting or the abuse of laxatives or other medica-
tions.” That sentence might be misinterpreted to suggest
that serious attempts at weight control might lead to eating
disorders. Most studies of behavioral weight loss interven-
tions report improvements in psychological status during
weight loss. (Wadden et al., 1997; Wing et al., 1984). The
committee recommends adding guidance to seek the help of
ahealth professional if there are signs of an eating disorder.

Advice for Today

Thetext is changed to place more emphasis on foods
from the grains, fruit, and vegetable groups. It places|ess
emphasis on physical activity in this section only because of
the addition of a separate physical activity guideline.

Figure 1: Are You at a Healthy Weight?

The committee suggests that the previous graphic
entitled “Are you overweight?’ be retained with the title
“Areyou at a healthy weight?’ It recommends that the
figure include BMI cut-points because of the increasing use
of BMI asareference guide for a healthy body weight. A
healthy body weight has recently been defined as a BMI of
18.5 to 24.9 kg/m?, overweight as aBMI of 25 to 29.9 kg/m?,
and obesity asaBMI of 30 kg/m? (NIH, 1998; WHO, 1998).
The relevance of these cut-offs to health risk and mortality is
discussed in a cogent review article by Willett et al. (1999).
Accordingly, the cut-points between the colors in the figure
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should occur at BMIs of 18.5, 25, and 30, to coincide with
the cut-points recommended in the NHLBI and WHO
reports. Aswas the case in the 1995 version of the guide-
lines, BMI cut-offs are the same for men and women
(Gallagher et al., 1996) since morbidity appears to increase
with increasing BMI in asimilar manner for men and for
women (Willett et al., 1999), as does mortality (Stevens et
al., 1998).

Box 1: Evaluate Your Weight (Adults)

Box 2: Find Out Your Other Risk Factors

The committee recommends adding these boxes to
provide consumers with a step-by-step method that is
consistent with NHLBI (NIH, 1998) recommendations.

Box 3: Choose Sensible Portion Sizes

The committee recommends that this box, which focuses
on portion size, replace box 6, “To Decrease Calorie Intake.”
The points made in former box 6 are now made in numerous
places throughout the booklet.

Be Physically Active Each Day

Recommendation for a New Guideline

The committee recommends the addition of a separate
guideline on physical activity for several reasons, as
summarized here and discussed in more detail below:

e Relationships between nutrition and physical activity
are multi-faceted, including, but going beyond weight
management.

¢ The hedlth benefits of physical activity are extensive
and are intertwined with the health benefits of healthful
eating patterns.

e Physical activity levelsin the United States are much
lower, on average, than is desirable for good health and
for weight management.

¢ Peoplein every age group need to improve their
physical activity levels, regardless of their weight
status.

In the 1995 Dietary Guidelines, physical activity
recommendations were included with the guideline “Bal-
ance the food you eat with physical activity—maintain or
improve your weight.” Based on current consensus docu-
ments (CDC, 1997a; Mazzeo, et al., 1998; NIH, 1998; NIH
Consensus Development Panel on Physical Activity and
Cardiovascular Health; Pate, et a., 1995; Pollock and Evans,
1999; Pollock et al., 1998; U.S. DHHS, 1996, 1998) regard-
ing the four points mentioned above, the committee
recommends separation of most of the content on physical
activity from the weight guideline and the addition of
content to form a physical activity guideline.

23



In addition, the committee recommends a separate
physical activity guideline to provide a clearer, more
understandable, and more forceful message to consumers. A
recent survey commissioned jointly by the American
College of Sports Medicine, The American Dietetic Associa-
tion, and the International Food Information Council
(ACSM, et al., 1999) showed that sports and nutrition
professional's support collaborative efforts to promote
physical activity and nutrition advice for consumers.

Below, the committee discusses a definition of physical
activity, interactions between nutrition and physical
activity, health benefits and nutrition interactions, current
physical activity levels and improvements needed, and the
rationale for specific recommendations.

Definition. Physical activity is generally defined as
bodily movement involving muscle contraction and
resulting in energy expenditure above the basal rate (U.S.
DHHS, 1996). Aerobic moderate-intensity physical activity
expends 3 to 6 metabolic equivalents (METS), which is
equivalent to walking at a pace of 3 to 4 miles per hour for
30 minutes (i.e., 2 milesbriskly) (Pate et a., 1995). Aerobic
vigorous activity (60 to 90 percent of maximum heart rate or
50 to 85 percent of maximal aerobic capacity) is related to
cardiovascular fitness. Resistance training builds strength
and flexibility. Moderate, vigorous, and strength activities
affect general physical fitness; vigorous activity benefits
cardiovascular fitness specifically. Physical fitnessisa
general marker of physical activity and is seen as the ability
to carry out daily tasks easily and with vigor (U.S. DHHS,
1996).

Relationships Between Nutrition and Physical Activity.
Relationships between nutrition and physical activity are
multi-faceted and include the potential to become obesg, the
intake of essential nutrients, and weight management.

The prevalence of overweight among U.S. adults and
childrenisrising (U.S. DHHS, 1998). The etiology of the
rising prevalence of obesity is unclear, although thereis
increasing epidemiologic evidence to suggest that physical
inactivity may play amajor role (Weinsier et al., 1998).
Physical activity offers an avenue for energy expenditure,
which can aid in weight management. In fact, based on
cross-sectional and prospective epidemiological studies,
several investigators have suggested that physical activity
may have a stronger influence on variations in adiposity
than do dietary intake patterns (Poehlman et al., 1995;
Rissanen et a., 1991; Samaraset a., 1999). However,
because both self-reported dietary and physical activity
data are subject to bias (Prentice, et al., 1986), these findings
should be viewed with caution (DiPietro, 1995). Nonethe-
less, the consistency of the epidemiologic data on obesity
and physical activity supports the association.

Some data show a relationship between physical activity
and the development of obesity in children. Klesges and
colleagues (1995) followed 146 healthy children, with an

24

oversampling of obese children ages 3-5 years, for 2 years.
Obesity in this study was defined as greater than the 75th
percentile of BMI according to the U.S. Department of
Health and Human Services (U.S. DHHS, 1987) norms. The
major modifiable physical activity predictors of changein
BMI included baseline aerobic activity and change in
activity between the second and third year of the study.
Notably, in this study, 55 percent of the children had at least
one overweight parent. Moore and colleagues (1995) found
that more active preschoolers (ages 3-5 years) were likely to
gain less weight than less active preschoolers over the
course of 1 to 3 years. Upon follow-up in the Cardiovascular
Risk in Young Finns Study (Raitakari et al., 1994), physi-
cally active young women and men had smaller subscapular
skinfolds, indicating less body fat, than did the inactive
youth and young adults. Regarding weight control, a
number of randomized, controlled experimental studies
reported in Guidelines for School and Community Programs
to Promote Lifelong Physical Activity among Young People
(CDC, 1997a) showed that the degree of overweight among
obese children decreased with physical activity.

Higher energy expenditure through physical activity
allows for higher intakes of energy and thus facilitates
intake of recommended amounts of nutrients without
weight gain. Thirty minutes of moderate-intensity activity
burns approximately 150 to 200 kilocalories for an adult,
depending on body size (Ainsworth, et al., 1993; Pate et al.,
1995), and can be balanced by correspondingly increased
energy intakes. van der Wielen and colleagues (1996)
reported follow-up data from the Study in Europe on
Nutrition and the Elderly, a Concerted Action Study, that
nutrient intake was greater among physicaly active than
inactive older Dutch persons. On a cautionary note, ribofla-
vin requirements may increase upon vigorous physical
activity (Belko et al., 1983; Soares et a., 1993; Winters et
al., 1992). However, the increased need for riboflavin may be
offset by increased intake (van der Wielen, et a., 1996).

Blair and colleagues (1996) reviewed epidemiologic,
animal, clinical, and metabolic research and concluded that
diet and physical activity together have the potentia to
reduce the risk of chronic diseases such as type 2 diabetes
mellitus, heart disease, obesity, and osteoporosis.

Physical activity also facilitates weight management.
Because of the energy expended by physical activity,
persons who are underweight or at a healthy body weight
will need to ensure adequate food consumption to gain or
maintain weight, respectively, if they increase their level of
physical activity.

In view of these data, the committee finds that the
substantial weight of the evidence supports a synergistic
relationship between physical activity and diet.

Health Benefits. The health benefits of physical activity
extend well beyond energy balance and weight manage-
ment—the only two benefits identified in the 1995 Dietary
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Guidelines. Within the past 5 years, nine national position
papers or reports have been published documenting the
importance of moderate physical activity for health and
well-being (CDC, 1997a; Mazzeo, et al., 1998; NIH, 1998;
NIH Consensus Development Panel on Physical Activity and
Cardiovascular Health; Pate, et a., 1995; Pollock and Evans,
1999; Pollock et al., 1998; U.S. DHHS, 1996, 1998). The
most striking evidence supporting the general health
benefits of moderate physical activity come from the
Surgeon General’s Report:  Physical Activity and Health
(U.S. DHHS, 1996), draft guidelines of Healthy People 2010
(U.S. DHHS, 1998), and recommendations from the Centers
for Disease Control and Prevention (CDC) (Pate, 1995).
Those reports document that being moderately physically
active for 30 to 45 minutes daily increases general physical
fitness; and it reduces the risk of developing heart disease,
hypertension, colon cancer, and type 2 diabetes mellitus—
conditions that are major contributors to morbidity and
mortality in the United States. All-cause mortality islower
among persons who are physically active than those who are
sedentary, but the effect is stronger for cardiovascular fitness
than for general fitness. Among hypertensive adults,

physical activity reduces systolic and diastolic blood
pressure. Further, physical activity isrelated to improve-
ments in flexibility, bone mass density, risk of hip fractures
in women, depression and anxiety, and health-related
quality of life.

With osteoporosis being aleading cause of fracturesin
older persons, building and maintaining bone density is
critical. Engaging in physical activity has a positive effect
on bone health among people of al ages (Layne and Nelson,
1999; Mazzeo et al., 1998; Riddoch, 1998; U.S. DHHS,
1996). Conversely, bed rest or lack of exercise can resultin
bone loss (Convertino et a., 1997). In young persons, bone
mineral density is higher among athletes than among non-
athletes (Riddoch, 1998, U.S. DHHS, 1996). Similarly, bone
mineral density is higher in older persons who exercise than
those who do not (Mazzeo et a., 1998). Resistance training
has a greater effect than aerobic activity, although either
confer benefit as long as they are weight-bearing in nature
(Layne and Nelson, 1999).

In children, research shows that physical activity im-
proves aerobic endurance (cardiovascular fitness) and
muscular strength, and may improve BMI, blood lipids,
blood pressure (CDC, 1997a), and bone health (Ulrich,
1996). Among children with borderline hypertension,
physical activity decreases blood pressure (CDC, 1997a).
Among teenagers, physical activity is associated with
greater self-esteem and self-concept, and lower levels of
anxiety and stress (CDC, 1997a).

Strength and flexibility confer general health benefits in
addition to those of aerobic physical fitness. Resistance
training may increase muscle strength and physical function
(Pollock and Evans, 1999), which, in turn, make it easier to
engage in free-living physical activity. Specificaly,
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compared with aerobic training, resistance training resultsin
greater muscle fiber hypertrophy (Goreham et al., 1999),
greater muscle mass (Adeset al., 1996; Hunter et al., 1998;
Pollock and Evans, 1999), and greater muscle strength in
almost every age/gender group (Geliebter et a., 1997;
Hunter et a., 1995; Kraemer et a., 1997; Marks et al., 1995;
Pollock and Evans, 1999; Treuth et a., 1998). With in-
creased postural stability and flexibility, the elderly may
experience fewer falls (Mazzeo et a., 1998). The observed
benefit of increased physical fitness is increased physiologic
ease of conducting daily activities, such as standing from a
chair, carrying aload of groceries, and increasing the
velocity and endurance of walking (Ades et al., 1996;
Hunter et a., 1995). These functional improvements appear
not to be explained by greater peak aerobic capacity, but by
increased strength (Ades et al., 1996; Parker et al., 1996).

The benefits of moderate physical activity in the whole
population are greater than the hazards, although injury can
occur (U.S. DHHS, 1996). Thetypes of injury include
muscul oskeletal injuries, metabolic abnormalities (e.g.,
dehydration upon extreme exertion), hematologic and body
organ injuries (e.g., anemiaor bladder traumafrom long-
distance running), trauma (e.g., injury resulting from
collisions with motorized vehicles), infectious and inflam-
matory conditions (e.g., swimmer’s ear), and cardiac events
(sudden death upon vigorous exertion). Foot and leg injuries
are common among runners (U.S. DHHS, 1996). A number of
adverse events are related to high levels of intensity,
duration, or frequency and can be decreased to some extent
by exercising within known limits, training properly, and
starting exercise programs slowly if one is usualy inactive.
Sudden death upon vigorous activity, which has received
recent attention, is less common among physicaly active
persons than sedentary persons. Persons with known
cardiovascular disease, those who are at high risk of heart
disease, and men over age 40 and women over age 50 who
are considering beginning an activity program should
consult their physician before starting. (U.S. DHHS, 1996).

Low Physical Activity Levels Among Americans. Several
reports describe the considerable lack of physical activity by
Americans. Sixty percent of Americans are not active on a
regular basis and 23 percent of adults are sedentary (U.S.
DHHS, 1996, 1999). Twenty-two percent of U.S. adults
reported being moderately physically active in 1985, and
there was only one percentage point increase over a de-
cade—to 23 percent in 1995 (U.S. DHHS, 1999). Similarly,
the decrease in sedentary lifestyle was only one percentage
point, from 24 percent of adultsin 1985 to 23 percent in
1995 (U.S. DHHS, 1999). Among men and women over the
age of 70, 14.3 percent and 9.8 percent, respectively,
reported exercising vigorously 2 to 4 days per week, both of
which are the lowest percentages among age groups (by
decade) from 20 to 70 and over (USDA, 19984).

For youth, the data show low activity levels aswell. In
1997, only 21 percent of youth in grades 9 through 12 were
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physicaly active for at least 30 minutes for five of the seven
previous days, and only 27 percent participated in physical
education in school (U.S. DHHS, 1999). Participation in
school-based physical education classes is declining; daily
enrollment dropped from 42 percent of studentsin 1991 to
25 percent in 1995 (U.S. DHHS, 1996). In addition, one
quarter of all U.S. children watch four or more hours of
television daily, and hours of television watched is posi-
tively associated with increased body mass index and
skinfold thickness (Andersen et al., 1998).

Improvements in Physical Activity Needed in Every Age
Group. Proposed Healthy People 2010 Objectives (U.S.
DHHS, 1998) provide physical activity guidelines for youth
and adults, irrespective of weight status. The recommenda-
tions proposed for Dietary Guidelines are similar to those
proposed in Healthy People 2010 and are discussed in the
next section “Recommendations for Moderate Physical
Activity.”

Adults. For persons 18 and older, the Healthy People
2010 proposed objectives are for 85 percent to participate in
leisure-time physical activity and for 30 percent to engage
in moderate-intensity physical activity for at least 30
minutes, preferably daily (U.S. DHHS, 1998). Additionaly,
there is a proposed objective for 25 percent of adultsto be
vigoroudly physically active 20 minutes or more daily for
cardiorespiratory fitness and another that stipulates increases
in activity to build muscular strength, endurance, and
flexibility.

Adolescents. For adolescents in grades 9-12, proposed
Healthy People 2010 objectives are for 85 percent to engage
in vigorous physical activity three or more days of the week
for 20 minutes per session, 30 percent to engage in moderate
physical activity five or more days of the week for 30
minutes per session, and for an increase in activity during
physical education classes. Data from 1995 show that not
one of these objectivesisbeing met (U.S. DHHS, 1998). The
Health Education Authority (1998) recommends that young
persons be physically active a minimum of 60 minutes daily.
The CDC (1997) recommends that children ages 6 years and
above engage in moderate physical activity for at least 30
minutes daily, in vigorous activity three or more days per
week for at least 20 minutes per session, and in regular
activities that improve strength, endurance, and flexibility.

Participation in school physical activity programs for
grades 9 through 12 is among the proposed Healthy People
2010 Objectives. In support of school physical activity
programs, a proposed recommendation is to increase the
proportion of schools that provide physical activity pro-
grams(U.S. DHHS, 1998).

Recommendations for Moderate-Intensity
Physical Activity

The committee proposes the following recommendations
for physica activity:
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Adults. Be physically active (at least 30 minutes most
days, preferably all days of the week). The committee
continues with the 1995 advice of being moderately
physically active for at least 30 minutes on most, preferably
all, days of the week, as supported by the CDC and the
American College of Sports Medicine (Pate et al., 1995).
Since 1995, a number of similar recommendations have been
issued for adults and older adults (Mazzeo et al., 1998; NIH
Consensus Development Panel on Physical Activity and
Cardiovascular Health, 1996; U.S. DHHS, 1996, 1998).

e  Split activity into three 10-minute sessions if preferred
over asingle 30-minute session (Pate et a., 1995).

¢ Engage in lifestyle or structured activities, depending
on preference (Andersen et a., 1999 ; Dunn et al., 1999;
Phillips et a., 1996). Examples of lifestyle activities are
brisk walking, house cleaning, and lawn care or
gardening. Structured activities include aerobics
classes, jogging, and swimming laps.

o If dready active, do more than 30 minutes of activity,
including more vigorous activity (Pate et al., 1995; U.S.
DHHS, 1996).

e Increase activity to 45 minutes per day for weight
maintenance (Leon et a., 1979; NIH, 1998; Pollock et
al., 1998; Rippe and Hess, 1998).

e Build strength and flexibility. The committee recom-
mends weight training, resistance exercises, and
stretching to build strength and endurance for children
and adults, as discussed under “Health benefits’ above.
Examples of weight and resistance activities include
repetitive light free-weight lifting, using elastic bands,
or carrying light loads like groceries. Examples of
stretching include yoga and T'a Chi Chuan.

Although national recommendations include advice on
vigorous physical activity, the committee recommends
focusing the message only on increasing physical activity in
general.

Young persons. Be moderately physically active at least
60 minutes daily (CDC, 1997a; Health Education Authority,
1998). Further, the committee recommends limiting televi-
sion watching and playing sedentary video or computer
games, based on the findings of Andersen and colleagues
(1998) described earlier. Although computer games and
videos were not mentioned in this report, they are sedentary
activities that are similar to watching television.

Content of the New Guideline

The text of the new guideline provides examples of
moderate physical activity for adults, children, and adoles-
cents. It lists health benefits of regular physical activity,
distinguishes between aerobic activities and those for
strength and flexibility, summarizes rel ationships between
physical activity and nutrition, and gives examples of how
to make physical activity aregular part of one's lifestyle.
The content of the guideline is consistent with national and
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international recommendations (CDC, 1997a; Mazzeo, et
al., 1998; NIH, 1998; NIH Consensus Development Panel on
Physical Activity and Cardiovascular Health; Pate, et al.,
1995; Pollock and Evans, 1999; Pollock et al., 1998; U.S.
DHHS, 1996, 1998). The guideline promotes moderate daily
physical activity, aerobic activities, and activities for
strength and flexibility. The relationship between physical
activity and weight maintenance is carried forward from the
1995 Dietary Guidelines and elaborated upon. Brief
guidance is provided about precautions when increasing
physical activity.

Let the Pyramid Guide Your Food Choices

Guideline

The committee recommends changing the wording of this
guideline from “Eat a variety of foods’ to “Let the Pyramid
guide your food choices.” The change was based on three
lines of evidence.

First, a key concept to be captured by the guideline is to
ensure nutritional adequacy. Following the Food Guide
Pyramid, by design, promotes nutrient adequacy (Welsh et
al., 1992), and the Pyramid was an integral part of the variety
guidelinein 1995 for this reason. Research has shown that if
variety isinterpreted as choosing foods from al the Pyramid
food groups (between-group variety), nutrient adequacy is
improved (Kant et al., 199; 1Krebs-Smith et al., 1987).
However, no evidence could be located that demonstrated
that choosing a variety of foods within selected Pyramid
food groups (within-group variety) promoted, much less
ensured, nutritional adequacy. Only one report (Krebs-Smith
et al., 1987) was found that examined the separate effects of
within-group variety and between-group variety using
national survey data. These authors reported only a minor
effect of variety within groups after controlling for variety
between groups. As aresult, the committee concluded that
the guideline needed to be more specific about advice given
to consumers, and that a specific recommendation to use the
the Food Guide Pyramid as a guide was more scientifically
justified than the broader recommendation to eat a variety of
foods.

The second concern addressed by the committee was that
advice to consume a variety of foods might promote
overconsumption of energy. As people eat a greater variety
of foods, they tend to eat more food and thus may be at
greater risk of overconsumption. Earlier work from con-
trolled feeding studies has shown that more food is eaten at a
meal if avariety of foodsis available than if the selection is
more limited (Rolls, 1985). A recent observational study
(McCrory et al., 1999) examined a possible association of
within-group dietary variety and overconsumption. This
analysis showed that within-food-group variety was strongly
correlated with energy intake. Furthermore, variety within
most food groups was also associated with body fatness,

Dietary Guidelines Advisory Committee Rationale

with the exception of the consumption of a variety of
vegetables, which was inversely associated with fatness. A
study of dietsin France also found a positive association of
overall dietary variety and energy intake (Drewnowski et al.,
1996). In aseeming contradiction, a study of U.S. diets did
not find an association of variety with energy intake
(Drewnowski et a., 1997). However, these authors noted
that their definition of variety was heavily biased in favor of
vegetables and fruit, which further supports the concept that
avariety of these foods may not be associated with overcon-
sumption of energy.

A third consideration by the committee was that the 1995
variety guideline was not clear to consumers. Several
respondents in focus groups indicated that they viewed the
variety guideline as alicense to consume foods that may
not be considered healthy choices (Prospect Associates,
1998). For example, one woman suggested that variety
could mean different candy bars, and another felt that people
would consider pizza, ice cream, and cake an appropriate
variety of foods. In contrast, another focus group study
noted that many respondents said the Food Guide Pyramid
was the most useful part of the Dietary Guidelines (Systems
Assessment & Research, Inc., 1999). Thus, it appears that
the focus on variety in the 1995 guideline is too vague to
guide consumers to take specific actions. There are no
definitions of variety (e.g., whether different forms of the
same food qualify), or of adesirable level of variety (e.g.,
how many different foods should be consumed in a given
time period). The committee felt that this lack of specificity
detracts from the usefulness of the variety guideline for
consumers. If the focus of the text of the 1995 guideline was
to encourage consumers to follow the Food Guide Pyramid,
then naming the Pyramid in the guideline retains and
clarifiesthisintent. Furthermore, the Pyramid iswidely
recognized by consumers and is already the core of many
nutrition education activities.

Despite the proposed change in the title of the guideline,
the committee recommends that the text continue to
promote variety within the Pyramid food groups, especially
within the grain, fruit, and vegetable groups. The committee
concluded that there is merit in this recommendation within
the context of following all the Dietary Guidelines. As
noted by previous committees, dietary variety promotes
enjoyment of food, and there is evidence that consumption
of avariety of low-energy foods like fruits and vegetables
does not promote overconsumption of energy.

Introductory Paragraph

The text for the first paragraph introduces the Food Guide
Pyramid and is similar to the previous edition. The heading
regarding varying foods has been omitted as it is not
relevant to the reworded guideline.
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Use Plant Foods as the Foundation of Your
Meals

The committee proposes changes to increase the empha
sis on plant foods and on whole grain foods within the
grains group (see Grains Guideline).

Keep an Eye on Servings

A new section title is proposed to increase the emphasis
on the importance of serving sizes and numbers. Thefirst
paragraph in this section refers to Box 7, now named “How
Many Servings Do You Need Each Day?’ The revised
section clarifies that mixed dishes may contain foods from
more than one food group (previously covered in “Advice
for Today.”) The paragraph heading “What counts as a
serving?’ has been deleted, but the content has been
retained and reference is made to box 8, which has that title.
The heading “ Choose different foods within each food
group” has been deleted also. In this case, the content
previously under that heading has been revised to be more
specific.

There Are Many Healthful Eating Patterns

The committee proposes this heading for the section
previously called “What about vegetarian diets?’ to make it
clearer that many different eating styles can provide
adequate nutrition. The change makes the information more
suitable for members of groups who avoid dairy products
and/or most meats as a part of their cultura heritage and do
not necessarily think of themselves as vegetarians. The text
under the heading has been revised with these consider-
ations in mind.

Growing Children, Teenagers, Women, and
Older Adults Have Higher Needs for Some
Nutrients

The committee recommends adding older adults to the
list of age groups having higher nutrient needs. The new
recommended calcium intake for those ages 51 and older is
nearly as high as that for teens (IOM, 1997). The recom-
mended vitamin D intake for those ages 51 through 70 is
two times higher than that for younger age groups. For those
ages 71 and older, it isthree times higher (IOM, 1997).

Check the Food Label Before You Buy

The committee recommends changing the heading
previously called “Enriched and fortified foods have
essential nutrients added to them” and making the corre-
sponding text more actionable. The section now provides
guidance on finding information about added nutrients and
provides guidance for using the Nutrition Facts Label.
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Some People Need a Vitamin-Mineral
Supplement

The heading for this section has been changed to reflect
recommendations from the National Academy of Sciences
(IOM, 1990, 1991, 1992a, 1997, 1998; NRC, 1989) concern-
ing certain vitamin and mineral supplements.

Thefirst paragraph has been revised to correspond with
new recommendations from the I nstitute of Medicine (IOM,
1997, 1998). (See above regarding vitamin D.) For adults
ages 51 and older, it is recommended that a majority of the
Recommended Dietary Allowance for vitamin B, be
obtained in the crystalline form, as from fortified food or a
supplement (IOM, 1998). The Institute of Medicine
recommends that folic acid from fortified food or supple-
ments be used by women capable of becoming pregnant to
reduce risk of aneural tube defect-affected pregnancy (I0OM,
1998).

The third paragraph clarifies that the term dietary
supplements now includes herbal products and other
substances beyond vitamins and minerals, consistent with
the Dietary Supplement Health and Education Act of 1994
(PL 103-417).

Advice for Today

The text now emphasizes the five major food groups of
the Food Guide Pyramid (the 1995 text of “Advice for
Today” highlighted six, distinguishing protein-rich plant
foods from protein-rich animal foods).

Figure 3: How to Read a Food Label

The committee suggests using the new figure devel oped
by the Food and Drug Administration (FDA) for educational
purposes. The accompanying text defines how to tdll if a
food is high or low in a nutrient, using guidelines suggested
in FDA educational materials.

Box 7: How Many Servings Do You Need Each
Day?

The committee suggests using a box similar to that
included with the Food Guide Pyramid (USDA, 1992), but
with additions to encourage selection of low-fat dairy foods
and lean meats and to discourage selection of other sources
of saturated fats and added sugars. This makes the box more
consistent with the rest of the Dietary Guidelines. Other
minor changes make the box more consistent with new
Dietary Reference Intakesfor calcium (I0M, 1997).

Box 8: What Counts As A Serving?
The committee recommends specifying lean meat. It

suggests adding three soy foods and adding notes regarding
(1) the differences in portion sizes specified by the Food
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Guide Pyramid and the Nutriton Facts Label and (2) lactose-
reduced dairy products.

Box 9: Some Sources of Calcium

Minor changes are suggested for readability and to ensure
that foods are listed in approximately descending order of
calcium content per serving. To beincluded in the list,
foods must usually provide at least 10 percent of the Daily
Value (DV) for the serving size specified in Box 8. Calcium-
fortified juice, soy-based beverage with added calcium, and
breakfast cereal with added calcium have been added to the
list of choices; and a note has been added to make it clear
that lactose-free and lactose-reduced dairy products provide
calcium.

Box 10: Some Sources of Iron

Emphasis on lean meat and poultry is incorporated in the
list, and the very high cholesterol foods and high sodium
foods are identified. Some of the foodsin the list have been
changed based on a cut-off point of 10 percent of the DV for
iron for servings of the size specified in Box 8. However,
enriched and whole grain breads were retained even though
adlice of bread provides only 4-5 percent of the DV;
because these foods are consumed frequently, they are
important sources of iron.

Choose a Variety of Grains Daily, Especially
Whole Grains

Guideline

The committee recommends that the 1995 guideline
“Choose a Diet with Plenty of Grain Products, Vegetables,
and Fruits’ be split into two separate guidelines. Splitting
the 1995 guideline serves several purposes. it increases
attention to grains as distinct from vegetables and fruits, it
simplifies the messages, and it helps make clear that there
are distinct advantages of the two broad categories of plant
foods. Americans come much closer to achieving recom-
mended intakes of grains and vegetables than of fruits
(Cleveland et a., 1997). Those who do not meet the recom-
mendation for either grain or fruit intake (approximately 75
percent of the population from the 1989-1991 Continuing
Survey of Food Intake by Individuals, CSFII) are likely to
have excessive fat intake and lower than recommended fiber
intake (Krebs-Smith et al., 1997). Splitting grains from fruits
and vegetables should foster better implementation of both
guidelines.

Because the recommended intake of calories from grains
exceeds that of vegetable and fruits, the committee contin-
ues to place the guideline on grains before the guideline for
fruits and vegetables.

The committee proposes that variety be emphasized in
the grains guideline because of substantial differencesin the
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nutrient content of different grains. For example, when the
nutrient content of 100 grams of dry grain is expressed as a
percentage of the Daily Value used on food labels, iron
content ranges from 8.2 percent for brown rice to 26.2
percent for oats; dietary fiber content ranges from 14 percent
for brown rice to 69 percent for barley; zinc content ranges
from 12 percent for cornmeal to 26 percent for oats, and
thiamin content ranges from 21 percent for rye to 51 percent
for oats (Center for Nutrition Policy and Promotion, U.S.
Department of Agriculture, analysis using datafrom USDA
Nutrient Database for Standard Reference, Release 12, June
1999).

The committee recommends that the phrase “ especially
whole grains’ be added for two major reasons:

e (1) Recent research has found that people who con-
sume higher amounts of whole grains have alower risk
for cardiovascular disease, and possibly some forms of
cancer, than do people who have alow intake of whole
grains (see section “Why choose whole grains?’). This
apparently beneficial association of a dietary pattern
higher in whole grainsis related to factors distinct from
their fiber content (Jacobs, Meyer et al., 1998b).

e (2) Intake of whole grainsisvery low in the United
States. A survey of 4,000 U.S. households (demographi-
cally matched to U.S. census data on five variables)
indicates that the intake of whole grain products
averages only about one-half serving per person per day
(Albertson and Tobelmann, 1995). A somewhat higher
average (one serving per day) was obtained using data
from the 1994-1996 CSFII (Food Surveys Research
Group, 1999) for al individuals over age 2 years.

Introductory Paragraph

The committee recommends clarifying what grains and
whole grains are and briefly explaining the emphasis on
variety. The health benefits of grains are now more correctly
linked with the consumption of plenty of whole grains
(Jacobs et al., 1999), as discussed below.

Why Choose Whole Grain Foods?

Since recent scientific evidence strengthens the concept
that whole grain intake may provide health benefits by
decreasing the prevalence of coronary heart disease (Jacobs,
Meyer et al, 1998; Liu et al, 1999; Pietinen et al., 19963,
Rimm, Ascherio et al., 1996) and possibly some types of
cancer (Chatneoud et al., 1998; Jacabs, Jr. et al., 1995;
Jacobs, Marquart et al., 1998a; Tavani et ., 1997b), the
committee recommends increasing the emphasis on whole
grains. Substitution of whole for refined grain may be
associated with reductions in a spectrum of chronic disease
risks (Jacobs et al., 1999). Recent large prospective associa-
tion studies have provided evidence for substantial reduc-
tionsin heart disease risk associated with dietary patterns
characterized by high intake of whole grain intake in both
men and women in the United States and abroad (Jacobs,
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Meyer et al, 1998; Jeppesen et al., 1997; Liu et a, 1999;
Pietinen et al., 1996b; Rimm, Ascherio et a, 1996). Intake
of whole grains along with fruits and vegetables also may
reduce risk of hypertension (Appel et a., 1997). In general,
risk reduction in the cited studies was associated with higher
levels of whole grain intake and could not be explained by
adjustments for fiber intake. This suggests that components
of whole grain nutrients other than fiber help reduce risk for
coronary heart disease (e.g., Jacobs, Meyer et al., 1998).

Several case-control studies have suggested lower risk
with high (vs. low) whole grain intake for colorectal, gastric,
and endometrial cancers—and likely other cancers as well
(Chatneoud et a., 1998; Jacobs, Jr. et al., 1995; Jacobs,
Marquart et al, 1998; Liu, 1998; Tavani et al., 1997a; Witte
et al., 1996). Again, beneficial effects appear to be dueto a
number of components in whole grains, not only fiber. In all
these studies, the risk reduction associated with higher
intake of whole grains (within the usual range of intakes)
appeared to be continuous and without an apparent thresh-
old. Given the current low intake of whole grain productsin
the general population, increasing the frequency of con-
sumption of whole grains should be quite feasible and, if
achieved, may result in substantial reductions of the risks of
different chronic diseases. Diets high in whole grain foods
also may help avoid excessive energy intake because they
tend to be of low energy density (Rolls and Hill, 1998).

Specific mechanisms that explain the associations of
higher intakes of whole grains with reductions in chronic
disease risk are not defined well. It has been postulated that
fiber and other components in whole grains—such as
resistant starches, antioxidants (e.g., trace minerals, vitamins,
and phenolic compounds), and phytochemicals—could
contribute to the putative protective effects (Slavin et al,
1999). More research is needed to identify better how
individual components of whole grains interact with
biological pathways to slow chronic disease progression.
Because whole grains contain a number of components
putatively linked to diminishing the activity of harmful
cellular pathways, it is probable that multiple mechanisms
could be involved in their protective effects.

The committee considered whether or not increasing the
intake of whole grains at the expense of enriched, folate-
fortified refined grains would decrease the intake of some
micronutrients (e.g., iron, folate, zinc) to undesirably low
levels. Analyses of dietary patterns using 1994-1996 CSFI|
composites show that substituting three servings of whole
grains for three servings of enriched, folate-fortified refined
grains would not adversely affect nutrient intake levels
(USDA, Center for Nutrition Policy and Promotion. Unpub-
lished analysis of CSFII 1994-96 intake data, 1999).
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Enriched Grains Are a New Source of Folic
Acid

This new heading and the revised text point out health
advantages of fol