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Review of whole grain and dietary fiber recommendations and
intake levels in different countries

Kevin Burke Miller

This review of whole grain and dietary fiber recommendations and intake levels
was presented at the symposium on whole grains, dietary fiber, and public health,
convened in Beijing, China, on May 11, 2018. The review reflects on inconsistencies
among the definitions of whole grains and fiber as well as recommended intake
levels in different countries. The lack of consistent dietary recommendations from
authoritative sources may delay the regional implementation and consumer adop-
tion of diets that include whole grains and fiber. Currently, few countries include
specific intake recommendations for whole grain, and even among those countries
with guidance the recommendations can be vague and qualitative. As a result of
the well-documented associations between increasing whole grain intake and re-
duced disease risk, there is compelling evidence to create clear, actionable dietary
recommendations for both whole grains and fiber. Furthermore, work is ongoing to
develop uniform standards for whole grain and whole-grain food to ensure recom-
mendations are being met. Health and requlatory authorities are encouraged to ac-
knowledge the public health benefits that could be derived from strong, clear
whole-grain and dietary fiber recommendations; examine existing definitions
(whole grain as an ingredient, whole-grain food, and dietary fiber); and adopt the
most appropriate approach to best serve public health needs for their respective

populations.

INTRODUCTION

This article presents a summary of a presentation deliv-
ered at the symposium on whole grains, dietary fiber,
and public health, convened in Beijing, China on May
11, 2018. The objective of the presentation was to in-
crease awareness of the differences in recommendations
for whole grain and fiber intake in various countries
and highlight the gaps between actual and recom-
mended intake levels. The public is in need of clear,
consistent, and actionable dietary recommendations to
help them achieve optimal intakes of food groups and
nutrients. Increased intakes of fiber, and the substitu-
tion of whole grain for refined grain, is expected to

translate to reduced risk of noncommunicable diseases,
and regional health authorities are encouraged to recog-
nize the public health benefit of optimizing fiber and
whole grain intakes by developing or including whole
grain and dietary fiber recommendations in dietary
guidance. The present examination of existing whole
grain and fiber intake recommendations is intended to
highlight those approaches that are clear and actionable.

GLOBAL WHOLE GRAIN RECOMMENDATIONS AND
INTAKE LEVELS

The association between whole grain intake and disease
risk reduction has been well established in observational
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studies,' > where greater intakes are linked to reduc-
tions in the prevalence and risk of diseases including
cardiovascular disease (CVD), gastrointestinal (GI) can-
cer, and diabetes. Underconsumption of whole grains
has been listed as a factor contributing to the risk for
disability-adjusted life years globally.® In addition, an
analysis published in 2018 concluded that consumption
of whole grains, nuts, and seeds can have the greatest
positive impact on health of all dietary factors investi-
gated, including the consumption of fruits and vegeta-
bles.” Therefore, populations consuming higher
proportions of their grains as whole grains may derive a
direct health benefit as well as reducing the burden on
already overburdened healthcare systems.

As a result of the strong association between higher
whole grain intake and reduced risk of disease, it is not
surprising that recommendations to increase whole
grain consumption exist in many countries. Despite the
strength and amount of evidence supporting higher
intakes of whole grain, there is still no global consensus
on how much whole grain should be consumed or the
amount of whole grain that should be in foods mar-
keted as “whole grain.” There is a need for clear and
meaningful dietary guidance that is regionally and cul-
turally relevant, to encourage people to consume whole-
grain foods.

Currently, dietary recommendations for whole
grain intake from around the world may be based on
qualitative or quantitative research, or a combination of
both. For example, qualitative general recommenda-
tions that promote whole grain consumption with state-
ments such as “eat more whole grains” or “eat more
whole grains, like whole grain bread” may encourage
intake but are vague, and therefore, difficult for con-
sumers to make actionable decisions on how much to
consume. The most useful recommendations quantify a
specific intake goal for whole grain intake and identify
specific, culturally appropriate foods to achieve the
quantitative goal. Currently, qualitative research-based
recommendations represent the most common ap-
proach to the development of global dietary guidance
(Table 1).*'® However, efforts continue through tripar-
tite collaborations of academics, industry, and govern-
ments to create a whole grain intake recommendation
that can be adopted globally.

Since its first publication in 1980, the United States’
Dietary Guidelines for Americans (DGA) index has en-
couraged the consumption of adequate amounts of both
whole grains and fiber."” It is important to separate
whole grain and fiber intake recommendations because
of the varying fiber content of whole grains. Whole
grains are a source of more than just fiber in the diet.
The 2005 DGA index was the first to include whole
grains as one of the “key recommendations,” with a
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specific recommendation to consume at least 3 ounce-
equivalent servings each day.’® Today, the dietary
guidance of many countries advocates the replacement
of refined grains with whole grains as part of a healthful
diet (Table 1). Despite various dietary guidances recog-
nizing the importance of whole grains, there is still no
global standard for recommended whole grain intake.
One reason for this lack of a standard recommendation
is the fact that no single definition of whole grain exists,
and that whole grain sources vary from region to re-
gion, thus creating complexity around creating a global
whole-grain intake recommendation. However, efforts
are underway to reach a consensus on the minimum
amount of whole grains required to achieve meaningful
health benefits.

Comparing reported intakes of whole grains be-
tween countries that may have different whole grain
definitions, as well as different survey methods for
assessing nutritional intake, can only provide rough
estimates of actual whole grain intake.

Whole grain consumption varies widely across the
globe. At present, whole grain intakes are more likely
driven by consumption of traditional foods available
in a given country, rather than by whole grain dietary
recommendations or consumers seeking health bene-
fits from whole grains. In some countries, grain foods
that are traditionally consumed, such as pasta and
breads, are made with refined grains. As a result, the
mean intake of whole grains in these countries is lower
than that in countries where traditional foods are of-
ten rich in whole grains. For example, the
Scandinavian countries (Sweden, Norway, Denmark,
and Finland) have a long tradition of consuming crisp
and dark breads made of whole grain rye and wheat,
as well as muesli cereals with whole grain oats. The
differences are apparent when the mean whole
grain intakes from Scandinavian countries are com-
pared with intakes from elsewhere around the globe
(Figure 1).2'7%°

Reporting of whole grain intakes is not standard in
nutritional surveillance surveys. The few exceptions
where whole grain consumption is tracked are shown in
Figure 1. The data reported are derived from peer-
reviewed publications and indicate mean daily whole
grain intakes by adults around the globe range from
15 g to nearly 60g. As noted previously, accurately
reporting and comparing whole grain intakes around
the world is challenging because of different definitions
of whole grain and dissimilar nutritional surveillance
methodology. Some publications assessing “whole
grain” intakes are not represented in the chart because
those data measured intake of “whole grain foods” (e,
as prepared) and not whole grain as an ingredient in
whole grain-containing foods. It is clear there is a need
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Table 1 Examples of dietary recommendations for whole grain intake

Recommendation [Translated to English]

Country Source

Quantitative recommendations

Netherlands® Health Council of the Netherlands. Dutch
dietary guidelines 2015.

Denmark® Ministeriet for Fedevarer Landbrufg og
Fiskeri Fedevarstyrelsen

Sweden'? Livsmedelsverket

Swedish dietary guidelines
risk and benefit management report
(Rapport 5; 2015)

United States of America'’ US Department of Health and Human
Services and US Department of
Agriculture. Dietary guidelines for

Americans 2015-2020. 8th ed. Published

December 2015.

Qualitative recommendations

Australia'? Eat For Health — Australian dietary guide-
lines. National Health and Medical
Research Council. Published 2013.

Canada'®
sionals and policy makers. Published 2019.

Mexico ™ Guias Alimentarias-y de-Actividad Fisica. En
Contexto de Sobrepeso Y Obesidad en la
Poblacion Mexicana. Documento de
Postura. Published 2015.

Germany'®

(DGE).
Saudi Arabia'®
for Saudis.
United Kingdom'’ UK NHS Choices. The eatwell guide.
China'®

based dietary guidelines. (FBDGs).

The Chinese Nutrition Society (CNS). Food-

Replace refined cereal products with whole-grain products.
Eat at least 90 g of brown bread, wholemeal bread, or
other whole grain products daily.

Four portions per day, equivalent to minimum 75 g whole
grains for energy requirements of 10 MJ/d.

Whole grains are found in food made from cereal products,
where the entire grain is used.

Consume 75g of whole grains per 2400 calories. An intake
corresponding to 75 g of whole grains per 10 MJ energy is
considered an appropriate amount. This equates to about
70 g of whole grains a day for women and about 90 g a day

for men.

One Danish report also suggested 75 g/10 MJ, based on the
highest intakes in Nordic populations.

Make one-half of your total daily grains whole grains.

This recommendation is based on 6 total grain servings, with
one-half being 3 servings of whole grains (which is calcu-
lated to be equal to 48g based on 16g whole grains per
serving of 100% whole-grain wheat bread)

“Enjoy grain (cereal) foods, mostly wholegrain and/or high
cereal fibre varieties.”

Note: The Australian dietary guidelines outline the recom-
mended average daily number of servings from each of the
5 food groups, with the grain (cereal) foods recommenda-
tion “mostly wholegrain.”

Canada’s dietary guidelines for health profes- Guideline 1. Vegetables, fruit, whole grains, and protein

foods should be consumed regularly.

These guidelines recommend the consumption of cereals
and whole grains because they provide fiber, which can
help prevent constipation and colon cancer, and promote
heart health.

German Society for Nutrition. 10 Regeln der  Favors whole-grain foods. The whole grain varieties of cereal
Deutschen Gesellschaft fur Ernahrung

products such as bread, pasta, rice, and flour are the best
choices for your health.

The healthy food palm. In: Dietary guidelines Choose whole grains. Select foods prepared from whole

grain or cereal grain.

Try to choose whole grain varieties whenever you can.

Consume at least 50g of “coarse” grain per day*

*Although a quantitative amount is listed, “coarse grains” in-
clude both cereal grains and pulses / legumes. Therefore, the
recommendation for “coarse grains” should not be directly
compared to recommendations for “whole grains.”

for globally consistent definitions, where “whole grain”
is defined as an ingredient and “whole grain food” as
food containing the minimum amount of whole grain
required for it to be labeled “whole grain.” Definitions
enable accurate assessment of intakes that improve sci-
entists’ ability to correlate consumption to health out-
comes and develop meaningful dietary guidance.
Consistent definitions are also important to con-
sumers seeking whole-grain foods for their purported
health benefits, and provide confidence that the foods
consumed do contain whole grain, as compared to re-
fined grains, seeds, or legumes. Some foods are assumed
to contain whole grains even when the grain does not

Nutrition Reviews® Vol. 78(51):29-36

meet the accepted definition of “whole grain.” For exam-
ple, Health Canada refers to this potential confusion in
their communication “Whole Grains — Get the Facts™:

“As sold in Canada, whole wheat flour may have
much of the germ removed. Therefore, 100% whole
wheat bread may not be whole grain.”>°

Developing a clear, globally consistent definition of
whole grain and the minimum quantity of whole grains
required in a food for it to be marketed as “whole grain”
should remain a priority to improve diet quality, build
consumer confidence, and improve accuracy of nutri-
tional surveillance research to promote public health.
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Figure 1 Examples of reported mean intakes of whole grains by adults, highlighting differences among countries that often reflect
whether or not traditional foods consumed by the population emphasize whole grains (eg, Scandinavia) or refined grains (eg,

Italy, France).
GLOBAL DIETARY FIBER RECOMMENDATIONS

Dietary recommendations and reported fiber intake lev-
els vary widely among countries (Table 2).*'7°
Unfortunately, the reported intakes typically do not
even approach the intake levels recommended by differ-
ent countries. For example, in Australia the mean fiber
intake by adults was reported to be 18.2 g as compared
to the recommended intakes of 25g and 40g for
women and men, respectively.’”” The importance of
achieving the recommended intakes is underscored by
research showing that not only does risk of cardiovascu-
lar disease and type 2 diabetes decrease when such rec-
ommendations are followed, the economic value
through reduced healthcare expenditures could also be
significant.*® Dietary fibers comprise a wide assortment
of nondigestible carbohydrates with an equally broad
set of health benefits that depend on the fiber type. In
order to develop meaningful dietary recommendations,
it is necessary to assess the health effect(s) being sought
for the population, the intake amounts necessary to de-
liver the effect(s), and the availability of appropriate
foods. The goal of the following section is to compare
and contrast some of the global fiber definitions, dietary
recommendations, and reported fiber intakes.

In the most basic form, dietary fiber can be catego-
rized into soluble and insoluble fibers. The insoluble
category of fibers can be further divided into cellulose,
hemicellulose, and lignin fibers. The classification of
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fibers according to four characteristics (soluble/insolu-
ble, viscous/nonviscous, dietary/functional, and
fermentable/non-fermentable) has been reviewed else-
where.” Each of the fiber types functions through dif-
ferent mechanisms of action and may modify endpoints
that are risk factors for disease and health (eg, by lower-
ing cholesterol [for cardiovascular disease], acting as a
fecal bulking agent [for laxative purposes], and inhibit-
ing glucose absorption [for diabetes]). The evidence
supporting the effect of soluble beta-glucans in reducing
blood lipids and therefore reduce cardiovascular disease
risk is well accepted. Likewise, wheat bran fiber has
been referred to as the gold standard of fibers in terms
of reducing the risk of colon cancer and increasing fecal
bulking and laxation. Based on the variety of benefits
from different fiber, it is clear that a healthful diet must
include a diversity of fiber types available from different
foods. Dietary guidance should encourage intake of
many forms of dietary fiber and not just one or two
food fiber sources.

Similar to the existing differences in definitions of
“whole grain,” the definition of dietary fiber is inconsis-
tent among countries. Previously, fiber was identified
using one or more of the Codex Alimentarius—approved
methods for chemical analysis."” Based on this ap-
proach, the Codex indicated that dietary fiber consists
of either (1) edible, naturally occurring, nondigestible
material composed of carbohydrate polymers that are at
least 3 units long; (2) carbohydrate polymers (at least 3
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Table 2 Comparison of dietary fiber recommendations for select countries

Fiber recommendation

Country Source

United States'’ Dietary Guidelines for Americans 14 g /
1000 kcal

Australia'? Eat for Health, Dietary Guidelines

Canada® Health Canada

Mexico™ Mexico Secretaria de Salud

United Kingdom'” Food Standards Agency, UK
British Nutrition Foundation

European Union*'

Institute of Nutrition

Turkey®® Ministry of Health

Norway>* Helsedirektoratet kostrad

Republic of South Korea®

South Africa®®

European Food Safety Authority
India*? Indian Council for Medical Research, National

General Dietary Guidelines for Koreans

Department of Health, Republic of South Africa

28 g/d (per 2000 kcal)

Between 25-40 g/d for women and men,
respectively

25 and 38 g/d for women and men,
respectively

25g/d

18 g/d®

30g/d

25g/d

40 g (per 2000 kcal)

25 and 29 g/d for women and men,
respectively

Intake of dietary fiber should be at least 25-35
g/d, or approximately 3 g per megajoule

12g/ 1000 kcal; 20g and 25¢g for men and
women, respectively

Recommended range 18-38 g/d, in adults

®The UK’s recommendation of 18 g/d does not include resistant starches or short oligomers.”

units long) obtained from foods by physical, enzymatic,
or chemical means; or (3) synthesized carbohydrate pol-
ymers (at least 3 units long). What is lacking from this
approach is whether or not a health benefit has been
demonstrated for the specific fiber.

In the United States, the Food and Drug
Administration (FDA) recently updated their criteria
for labeling nondigestible carbohydrates as “dietary
fiber” on the nutrition facts panel of a food package.*'
The FDA derived the new fiber definition from a report
published by the Institute of Medicine (IOM, 2001),*
which defined dietary fiber as nondigestible carbohy-
drates and lignin that occur naturally in plant-based
foods (“intrinsic fibers”). However, some fibers in the
diet may be isolated from foods such as cereal grains,
fruits, and vegetables. Therefore, a category named
“added fiber” was included to identify those fibers sepa-
rated from their source matrix. The FDA defines dietary
fiber as being either intrinsic (from the food) or isolated
(separated from the food). However, the isolated and
synthetic fibers then became subject to a new require-
ment: these fibers had to demonstrate a beneficial phys-
iological effect in humans. The intention of this new
requirement was to ensure that any dietary fibers in
foods would contribute towards health and well-being,
as demonstrated by evidence of health benefit.

Creation of the new “isolated and synthetic” cate-
gory was important because some, but not all, fibers
had been found to elicit health effects outside of their
food or source matrix. For example, isolated beta-
glucan fiber from oats or barley has been shown to
lower cholesterol even without consumption of oats or
barley. Isolated fibers are typically found in dietary

Nutrition Reviews® Vol. 78(51):29-36

supplements or added back to foods to increase their fi-
ber content. However, dietary fiber recommendations
are based on intakes from food, not supplements. This
is not to imply that isolated fibers do not deliver bene-
fits, but rather to emphasize the importance of non-
fiber nutrients delivered by grains, vegetables, and other
foods. For example, oat beta-glucan has been demon-
strated to help lower cholesterol, but choosing isolated
beta-glucan over the whole oat reduces intake of vita-
mins, minerals, and phytonutrients, including avenan-
thramides, which may confer an anti-inflammatory
effect that helps protect against heart disease and can-
cer.*? The health benefits from consuming isolated fibers
may be more limited than the benefits from fiber(s) con-
sumed as part of the original food - for example, vegeta-
bles and whole grains.*’

Globally, dietary recommendations for fiber are
more prevalent than guidance for whole grain intake
despite the two being highly correlated. Fiber in the diet
is most often derived from fruits, vegetables, grains, and
beans. However, the role that cereal grains can play in
delivering a variety of different fibers cannot be over-
looked. For example, wheat is a source of several fibers,
including cellulose and hemicellulose (eg, arabinoxylan)
as well as a significant source of fructans, including inu-
lin and oligofructose, in the American diet.****

Global dietary fiber intake levels

Global fiber intakes vary widely from country to coun-
try. Typically, dietary fiber intakes are highest in those
countries with a diet derived mostly from plant prod-
ucts, including grains, vegetables, beans, and legumes
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Ranges in mean fiber intakes reported are gender differences between intakes by males and females (e.g., UK, Denmark) or
urban and rural population differences (e.g., India)

Figure 2 Examples of reported mean dietary fiber intakes illustrating the differences between, and even within, countries based on
gender and whether the population surveyed is rural or urban.

(Figure 2).*°">> Mean fiber intakes are also often higher

in rural settings than urban settings. Moreover, some
African countries and India are observed to have
among some of the highest intakes of dietary fiber glob-
ally. The Food and Agriculture Organization (FAO)
reports the diet of Uganda to consist of foods rich in fi-
ber, including “plantain, starchy roots (cassava, sweet
potatoes), and cereals (maize, millet, sorghum). Pulses,
nuts, and green leafy vegetables complement the diet.”*®
Ranges in the fiber intakes reported (Figure 2) represent
either the difference in dietary intakes between males
and females (eg, UK and Denmark) or the differences
in intake between urban and rural populations (eg, in
South Africa and India).

Populations achieving recommended fiber intakes,
as described in their respective dietary guidance reports,
are more likely to have a reduced burden of diseases
and potentially even a higher quality of life.”” In addi-
tion, diets higher in fiber are more likely to be sustain-
able diets with more reliance on grains, vegetables,
beans, and legumes that can be incorporated into effi-
cient agricultural programs.®

CONCLUSION

As countries develop or update existing guidance and rec-
ommendations for fiber and whole grains, it is important
to understand current intakes by the populations involved
in relation to not only the amount of fiber or whole grains,
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but also the dietary fiber sources. To be of practical bene-
fit, reccommendations in the dietary guidance must reflect
culturally appropriate sources of fiber. An additional con-
sideration is the objective upon which the recommenda-
tions are based. Populations with a high prevalence of
cardiovascular disease may benefit from increasing their
intake of cereal grains, such as oats and barley, as a result
of the healthful properties of their soluble fiber, beta-
glucan. As dietary guidance is developed, it is important
to acknowledge that recommendations must promote a
variety of higher-fiber foods and specify substitution of re-
fined grains with whole grains in order to deliver their
unique properties and health benefits.
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