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J Nutr Sci Vitaminol, 59, S1, 2013

Preface

Preparing a Revised Version of the Dietary Reference Intakes

The 2010 version of Dietary Reference Intakes for Japanese (DRIs-]) has been prepared on the basis of
the concept of DRIs in-line with the policy adopted for the DRIs-] 2005 version, which recommended that
the criteria created be as evidence-based as possible.

The preparatory process accounted for as many as 40 working group-based conferences involving more
than 50 researchers, who considered all studies of interest available to date, including domestic, interna-
tional, and those studies and documents that served as the basis for the earlier version of DRIs. The 1,300
studies have been cited in the current DRIs-J 2010.

The following concept provided the basis for revising the existing DRIs. Generally, health disturbances
associated with energy and nutritional intake are evaluated in terms of deficiency/insufficiency and
excess, which may have implications for prophylaxis of lifestyle-related diseases. Therefore, the existing
criteria for energy and nutritional intake, i.e., the DRIs, were re-formulated to address such issues. How-
ever, optimal energy and nutritional intake varies from individual to individual and within individuals
and does not readily lend itself to calculation, thus calling for a probabilistic approach to its estimation.

In the current DRIs-] 2010, this approach allowed reference values to be estimated for energy as well as
for 34 different nutrients. Beyond these estimates, the DRIs-] 2010 included recommendations on nutri-
tional guidance, i.e., a description of the theoretical concept of the DRIs as a basis for “improvement of
diet” and “management of food services,” as well as associated considerations and a description of the
theoretical principle adopted for the DRIs-J 2010. Furthermore, while providing estimates, the nutritional
needs of individuals at each stage of their life have been carefully considered, with emphasized focus on
infants, children, pregnant and lactating women, and the elderly; these were the stages that were given
special attention during developing DRIs and when recommending DRIs.

Our future tasks include accumulating relevant high-quality evidence from Japanese and DRI-based
studies, while characterizing the nutritional needs of individuals at different stages of their life and sort-
ing the health issues associated with each of these stages.

Finally, only if the rationale for the indices used, scientific basis for the estimated values, and the process
that led to the revision of DRIs have been fully appreciated can the DRIs be used meaningfully. Thus, it
is not intended that the estimated reference values compiled in the DRIs are to be blindly adhered to, but
that they serve as flexible criteria.

August 23, 2012
Masato Kasuga

Chairman, Expert Committee for “Dietary Reference Intakes for Japanese 2010”
President, National Center for Global Health and Medicine

S1
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J Nutr Sci Vitaminol, 59, 82, 2013

Foreword

Preface to the English Version of the Dietary Reference Intakes for
Japanese (DRIs-]) 2010

In order to prevent nutritional deficiencies, the Ministry of Health and Welfare, Japan first launched
the Recommended Dietary Allowances for the Japanese in 1970 and has made periodic revisions every 5
years up to its 6th edition in 1999. The 7th version was issued in 2004 as the Dietary Reference Intakes
for Japanese (DRIs-]) 2005. The current DRIs-] 2010 (for April 2010-March 2014) were established in
2009 by the Ministry of Health, Labour and Welfare (MHLW) on the basis of the Health Promotion Law.

The project to revise DRIs-] 2010 began in 2008. More than 50 scientists in Japan with proven exper-
tise in the field of nutrition and physical activity were asked to participate in this program by the MHLW.
In order to update the DRIs-] 2010 on a scientific basis, more than 1,300 articles were reviewed.

To avoid adverse effects of deficient/insufficient and excess and/or imbalanced consumption of energy
and nutrients, the newly-edited DRIs-J] 2010 incorporate 6 reference values based on sex, age group (life
stage), and physical activity level-1 value for energy and 5 values for 34 nutrients—for healthy individuals
and groups, including those with certain mild illnesses, such as hypertension, diabetes, or hyperlipidemia.
However, the DRIs-J do not incorporate any dietary instructions/restrictions or prescribed diets.

The reference value for energy is the estimated energy requirement (EER), and the 5 reference val-
ues for the 34 nutrients include 3 for deficiencies—estimated average requirement (EAR), recommended
dietary allowance (RDA), and adequate intake (AI), 1 for adverse effects—tolerable upper intake level (UL),
and 1 for primary prevention of lifestyle-related diseases—tentative dietary goal for preventing lifestyle-
related diseases (DG).

The 34 nutrients include major nutrients (protein, fat [total fats, saturated fatty acids, n-6 and n-3
polyunsaturated fatty acids, and cholesterol], carbohydrates [carbohydrate, dietary fiber], vitamins [fat-
soluble vitamins: A, D, E, and K; water-soluble vitamins: B1, B2, niacin, Be, B12, folate, pantothenic acid,
biotin and C]), and minerals (macrominerals: sodium, potassium, calcium, magnesium and phosphorus;
microminerals: iron, zinc, copper, manganese, iodine, selenium, chromium and molybdenum).

The National Institute of Health and Nutrition proposed publication of the English version of the DRIs-
J 2010 and all edited articles, which were prepared by the members involved in the research group for
Research on the Application and Revision of the DRIs for Japanese as part of Comprehensive Research
on Lifestyle-related Diseases including Cardiovascular Diseases and Diabetes Mellitus with Health and
Labour Sciences Research Grants under the auspices of the MHLW. The articles provide compact descrip-
tions of the DRIs-] 2010, including information on the historical overview of the establishment of the
DRIs, basic theories for the development, basic concepts for their application, the DRI values for energy,
protein, fat, carbohydrates, water-soluble vitamins, fat-soluble vitamins, macrominerals, microminerals,
and the DRIs-J according to the life stage.

We sincerely hope this publication will be informative and useful for health professionals/staff engaged,
particularly, in developing, planning, and implementing DRIs for the assessment of diet/nutrition and for
the management of food services to individuals and groups. May it serve to promote/maintain health,
prevent lifestyle-related diseases, including non-communicable diseases, and enhance the quality of life
or well-being through diet, nutrition, and physical activity among the people of Asian Pacific areas/coun-
tries and worldwide.

August 16, 2012

Shinkan Tokudome

Chairman, Research on the Application and Revision of the
Dietary Reference Intakes for Japanese

President, National Institute of Health and Nutrition
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Summary Although nutritional standards for Japanese were published by national
organizations until the 1940s, the Recommended Dietary Allowances (RDAs) for Japanese
was officially established in 1969 by the Ministry of Health and Welfare (presently Minis-
try of Health, Labour and Welfare). These RDAs were revised every five years until 2005,
when they were established as Dietary Reference Intakes for Japanese (DRIs-]). The nutrients
included in RDAs and DRIs-J were changed according to the health condition and eating
habits of Japanese. The current version, DRIs-] 2010, comprises reference values for energy

and 34 nutrients.

Key Words dietary reference intakes, Recommended Dietary Allowances, history, Minis-

try of Health, Labour and Welfare

Historical Overview

Many nutrients are presently recognized to play an
important role in human nutrition not only because
they are essential for growth and maintenance of
health, but also because they play an important role
in the reduction of risk of noncommunicable diseases.
The values of nutrient intakes that make allowance for
individual variation in requirements and provide a mar-
gin of safety above the minimal requirement to prevent
deficiencies have traditionally formed the basis for the
establishment of the Recommended Dietary Allowances
(RDAs).

Preliminary values for nutrient requirements for Jap-
anese were first described in 1926 in the book Nutrition
by Dr. Tadasu Saiki (1), the founder of the National Insti-
tute of Nutrition (presently National Institute of Health
and Nutrition) in Japan. The National Institute of Nutri-
tion played a key role in conducting basic scientific stud-
ies and developing nutrient requirements for Japanese.
In responce to food shortage resulting from World War
II, some national organizations created nutritional stan-
dards independently for Japanese until around 1945.
Since then nutritional standards for Japanese have been
developed by the Prime Minister's Office (presently Cabi-
net Office, government of Japan) and the Science and
Technology Agency (presently Ministry of Education,
Culture, Sports, Science and Technology) to promote
growth, to maintain health and physical strength, and
to improve work efficiency.

From 1969, the Ministry of Health and Welfare
became the presiding ministry to create RDAs in Japan
(2). The RDAs used for the time period 1970-1975 were
officially established by six committees. As shown in

E-mail: ntsubo@nih.go.jp
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Table 1, RDAs was subsequently revised every five years
until 2005 for the purpose of improving physique and
corresponding to changes in population structure, econ-
omy or dietary habits (2—8). The concept of Dietary Ref-
erence Intakes was first introduced in the 6th revision
of the RDAs (2000-2005) (8). In order to more compre-
hensively follow the approach used in devising the 6th
revision of the RDAs, the 7th revision was established
as the “Dietary Reference Intakes for Japanese (DRIs-])
2005"” by the Ministry of Health, Labour and Welfare
(MHLW) (9). These DRIs-] were based on a systematic
review of the evidence. The current version, “DRIs-]
2010,” was created based on the Health Promotion Law
by the MHLW (10).

DRIs-J expanded on the basic theories of the US/Cana-
dian DRIs in order to create DRIs that are specific to the
Japanese population. The DRIs-] were designed not only
to prevent energy or nutrient deficiencies that may be
caused by insufficient intake of energy or nutrients, but
also for the primary prevention of lifestyle-related dis-
eases caused by excess and/or imbalanced consumption
of energy and nutrients. DRIs-] consists of six reference
values (one for energy and five for nutrients) for the pre-
vention of deficiencies, adverse effects by excess intake,
and lifestyle-related diseases. In addition, the recom-
mended dietary intake level is shown as a range rather
than a singular value.

Historical Changes in Values for Energy and Nutri-
ents

In 1926, Dr. Saiki proposed the concept used as the
basis of future Estimated Average Requirement (EAR),
Adequate Intake (AI) or Estimated Energy Requirement
(EER), and he calculated the energy requirement for Jap-
anese. Since that time, national organizations decided to
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Table 1. History of the development of Dietary Recommendations in Japan by Ministry of Health, Labour and Welfare.
) . Date recommendations
Versions Periods of use were made Contents

RDAs 1st (2) Apr. 1970-Mar. 1975 Aug. 1969 Energy+10 Nutrients
RDAs 1st revision (3) Apr. 1975-Mar. 1980 Mar. 1975 Energy+9 Nutrients
RDAs 2nd revision (4) Apr. 1980-Mar. 1985 Aug. 1979 Energy+12 Nutrients
RDAs 3rd revision (5) Apr. 1985-Mar. 1990 Aug. 1984 Energy+13 Nutrients
RDAs 4th revision (6) Apr. 1990-Mar. 1995 Sep. 1989 Energy+15 Nutrients
RDAs 5th revision (7) Apr. 1995-Mar. 2000 Mar. 1994 Energy +16 Nutrients
RDﬁ;?gSl Mol Apr. 2000-Mar. 2005 Jun. 1999 Energy+28 Nutrients
DRIs-] 2005 (9) Apr. 2005-Mar. 2010 Oct. 2004 Energy-+34 Nutrients
DRIs-] 2010 (10) Apr. 2010-Mar. 2015 May 2009 Energy+ 34 Nutrients

RDAs, Recommended Dietary Allowances; DRIs, Dietary Reference Intakes.

1 The concept of DRIs was introduced in the RDAs 6th revision.

include values for selected nutrients in the nutritional REFERENCES

standards, based on the accumulation of new evidence
from the scientific literature. Table 2 shows the histori-
cal changes to the established energy and nutrients that
are included in the dietary recommendations in Japan
by MHLW. Reference values for energy, protein, vitamin
A, vitamin D, vitamin B;, vitamin B,, vitamin C, cal-
cium and iron were included in all versions of the RDAs
from the 1st to the current DRIs-J 2010. Although the
1st version of RDAs only included 10 nutrients (2), the
current DRIs-J 2010 provides recommendations for 34
nutrients (10). Changes to nutrient reference values for
the RDAs and DRIs-J are established based on changes
in the health condition and/or dietary habits of Japa-
nese at the time of revision. In particular, it was impor-
tant that the nutritional problem in Japan expanded to
include not only nutrient deficiency and improvement
of physical strength but also excess and/or imbalanced
consumption of energy and nutrients, lack of exercise,
increase of overweight/obesity and chronic disease.
In order to correspond to these problems, not only the
results of an experimental studies but also epidemiologi-
cal studies were added to evidence for DRIs-] creation.

Selection criteria for inclusion of nutrients in DRIs-J
are 1) nutrients that are essential for life and the main-
tenance and/or improvement of health, and 2) nutrient
intake values that are backed by scientific evidence or
have achieved global consensus. Nutrient values that
could not be established due to insufficient evidence are
not included.

This paper describes an overview of the history and
establishment of DRIs in Japan. Future revisions of
DRIs-J] must take into account the health condition and
eating habits of Japanese in order to determine the kinds
of nutrients that should be included.

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)
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Table 2. Historical changes to the established energy and nutrients included in the Dietary Recommendations in Japan.
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RDAs DRIs-J
Versions st 1st revision 2ndrevision  3rdrevision  4th revision 5th revision 61{15;‘;;?{1 2005 2010
Energy RDA RDA RDA RDA RDA RDA RDA EER EER
Protein RDA RDA RDA RDA RDA RDA RDA EAR, RDA, DG EAR, RDA
Fat Total fat — —_ RDA RDA RDA RDA RDA DG DG
Saturated fatty acids — - — — — — — DG DG
n-6 fatty acids —_ _ — — — — — Al DG Al DG
n-3 fatty acids —_ — — — — — — AL DG Al DG
Cholesterol — — — — — — — DG DG
Carbohydrates Carbohydrates — — — — — — — DG DG
Dietary fibers — — — — — target amount target amount AL DG DG
Fat-soluble Vitamin A RDA RDA RDA RDA RDA RDA RDA, UL EAR, RDA, UL EAR, RDA, UL
vitamins Vitamin D RDA RDA RDA RDA RDA RDA RDA, UL AL UL AL UL
Vitamin E — — — — target amount target amount RDA, UL Al UL Al UL
Vitamin K — — — —_ — — RDA, UL Al Al
Water-soluble  Vitamin B RDA RDA RDA RDA RDA RDA RDA EAR, RDA EAR, RDA
vitamins Vitamin B, RDA RDA RDA RDA RDA RDA RDA EAR, RDA EAR, RDA
Niacin RDA (nicotinic acid) RDA (nicotinic acid) RDA RDA RDA RDA RDA, UL EAR, RDA, UL EAR, RDA, UL
Vitamin Be — — — e — — RDA, UL EAR, RDA, UL EAR, RDA, UL
Vitamin B1z — — — e — — RDA EAR, RDA EAR, RDA
Folate — — — n — e RDA, UL EAR,RDA, UL EAR, RDA, UL
Pantothenic acid — — — — — — RDA Al Al
Biotin — — — — — — RDA Al Al
Vitamin C RDA RDA RDA RDA RDA RDA RDA EAR, RDA EAR, RDA
Macrominerals Sodium RDA (sodium chloride) — target amount target amount target amount target amount — EAR, DG EAR, DG
Potassium — — — target amount target amount target amount RDA Al DG AL DG
Calcium RDA RDA RDA RDA RDA RDA RDA, UL AL DG,UL  EAR, RDA, UL
Magnesium — — — — target amount  target amount RDA, UL EAR, RDA, UL EAR, RDA, UL
Phosphorus e . target amount target amount target amount target amount RDA, UL Al UL Al UL
Microminerals Iron RDA RDA RDA RDA RDA RDA RDA, UL EAR, RDA, UL EAR, RDA, UL
Zinc — — — — e — RDA, UL EAR, RDA, UL EAR, RDA, UL
Copper — — — — —_ — RDA, UL EAR,RDA, UL EAR, RDA, UL
Manganese — — — — — —_ RDA, UL Al UL Al UL
Iodine — — — _ — — RDA, UL EAR, RDA, UL EAR, RDA, UL
Selenium —_— — — — — — RDA, UL EAR, RDA, UL EAR, RDA, UL
Chromium — — — — — — RDA, UL EAR, RDA EAR, RDA
Molybdenum — — — — — — RDA, UL EAR, RDA, UL EAR, RDA, UL

RDA, Recommended Dietary Allowance; DRIs-J, Dietary Reference Intakes for Japanese; EAR, estimated average requirement; Al, adequate intake; EER, estimated energy requirement; UL,

tolerable upper intake level; DG, tentative dietary goal for preventing lifestyle-related diseases.
Persons=1 y old.
The concept of DRIs was introduced in the RDAs 6th revision.
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Summary The Dietary Reference Intakes for Japanese (DRIs-J) 2010 was developed to
provide reference values for the intake of energy and 34 nutrients for health maintenance
and promotion and primary prevention of lifestyle-related diseases in healthy individuals
and groups. The DRIs-J 2010, which follows the main concepts of the DRIs-] 2005, the
prior version, provides the values for energy requirements as expressed by the estimated
energy requirement (EER) and the values for nutrient intake as expressed by 5, the estimated
average requirement (EAR), recommended dietary allowance (RDA), adequate intake (AI),
tolerable upper intake level (UL), and tentative dietary goal for preventing lifestyle-related
diseases (DG). On account of 3 factors—optimal intake varies among individuals, intake
cannot be measured precisely, and the DRIs are aimed at maintaining health and preventing
disease over the long term rather than addressing acute health effects in the short term—
the DRIs were determined using the probability approach to provide the appropriate values
for habitual rather than short-term intake. Each value of the DRIs used in the DRI-] 2010 is
provided for 13 age groups (the values for energy and protein are provided for 14 groups),
with separate values provided for women who are pregnant or lactating and for men and
women. The EER is provided for 3 physical activity levels and the EAR, RDA, Al, and UL for
19, 18, 10, and 16 nutrients, respectively. The basic concepts behind the DRIs-] 2010 are
almost same as those behind the DRIs of the United States and Canada with the unique
exception that the DRIs-J 2010 also includes the DGs, dietary goals that were independently
determined after consideration of the average body size, disease prevalence, and dietary hab-
its of the Japanese population and the cumulative evidence regarding Japanese and East
Asian populations. The DRIs-J 2010 has been used in practice since 2010 and is expected to

be used until 2014. This review briefly describes the basic theories in its development.
Key Words dietary reference intakes, development, theory, Japan

Introduction

Released every 5 y by the Ministry of Health, Labour,
and Welfare of Japan, the Dietary Reference Intakes for
Japanese (DRIs-J) are the core values used in developing
national nutritional guidelines for the Japanese popu-
lation. The most recent version, the DRIs-J] 2010, con-
tains practically the same values as those contained
in the Report from the Expert Committee for “Dietary
Reference Intakes for Japanese,” which was released in
2009. Until fiscal year 2004, Japan had been using the
recommended dietary allowance (RDA) as an index with
some small modifications in accordance with chang-
ing needs in each period. In 2005, Japan began using
the DRI, as reflected in the development of the DRIs-]
2005, with which the DRIs-] 2010 largely accords. This
review briefly describes the basic theories used in the
development of the DRIs-] 2010, which is undoubtedly
fundamental in understanding its proper use. This brief
review consists of the following 3 sections: (1) the crite-
ria used in the selection of nutrient and energy values,
(2) the determination of the each of the DRIs and (3)
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the basic parameters used in designing the DRIs.

Selection Criteria

The selection criteria for each nutrient included in the
DRIs were the following: (1) the nutrient is essential for
human life and the maintenance and improvement of
health, (2) the required intake of the nutrient can be
quantitatively defined, and (3) the required intake can
be determined with a sufficient level of scientific reli-
ability. Nutrients found to be closely associated with the
development of lifestyle-related diseases in the Japanese
population were also selected. Based on these criteria,
34 nutrients were selected for inclusion in the DRIs-]
2010. Energy was also included as an essential dietary
factor for maintenance of human life. Quantitative val-
ues were established according to sex, age group, and
pregnancy/lactation status.

1

Individual Values of the DRIs
1. Energy

For adults, a certain fixed energy intake is necessary
to maintain body weight. Insufficient energy intake
leads to weight loss, leanness, and protein—energy mal-
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