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Current Uses of
Dietary Reference Standards

This chapter begins with a bricf discussion of the history of dictary
rccommendations for nutricnts in the United Siates and Canada.
This discussion includes a conceptual framework that both describes
lwo main gcncral uscs of the dictary reference standards and is the
basis for organizing the remainder of this report. The next scction
calalogucs the current uscs of dictary reference standards on the
basis of information provided by the U.S. and Canadian federal
agencics involved in health and nutrition policy.

CHANGES OVER TIME

Since the publication of the first Recommendced Diclary Allow-
ancces (RDAs) for the United States in 1941 and Daily Recommended
Nutricnt Intakes (DRNIs) for Canada in 1938 (now shortcned o
RNIs), applications of quantitative recommended intakes have
cxpandced hoth in scopce and diversily. Uses range from their origi-
nal objcclive 1o scrve as a goal for good nutrition to such diverse
uscs as food planning and procurement, design and cvaluation of food
assistancc programs, development of nutrition cducation maitcrials,
food labcling, food fortification, and dictlary rcscarch.

Primary Applications

In 1941, the Food and Nutrition Board first proposcd the RDAs
“lo scrve as a goal for good nutrition and as a “yardstick’ by which to
mcasurc progress loward that goal...” (NRC, 1941, p. 1). Even today,
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30 DIETARY REFERENCE INTAKES

many of the specific uses and applications of diclary rcference
standards fall into the two gencral categorics defined implicitly in
1941—dict planmng and dict asscssment. Dict planning applica-
lions involve using dictary reference standards to develop recom-
mcendations for what intakes should be (i.c., as a goal for good
nutrition). Dict asscssment applications involvc dciermining the
probable adequacy or inadcquacy of obscrved intakes (i.c., a yard-
stick by which 1o mcasurc progress). These two gencral applications
of diclary reference standards arc interrclated.

The first Canadian dictlary standards—DRNIs—wecrc issucd by the
Canadian Council on Nutrition (1938) and stated that the stan-
dards wcere 10 be used as the basis for cvaluation of obscrved dicts. Tt
was not clcar whether group dicts (group mcan intakes) or individ-
ual dicts were intended.

The 1990 version of the RNIs and 1989 RDAs did not differ in the
described dcerivations of the recommended intakes bult differences
rcmain about how intended uscs arc described, resulting in some
confusion for the uscrs of both reports. The joint U.S. and Canadian
development of the new Dictary Reference Intakes (DRIs) should
rcsolve this confusion.

Conceptual Framework

Figurc 2-1 illustratcs a conceptual framework adapted from onc
first developed by Beaton (1994) which can be applicd (o the uscs
of dictary reference standards. As shown in this figure, knowledge
about distributions of requirements and intakes feeds into the two
genceral applications of dict planning and asscssment. Within cach
of these gencral calegorics, the applications differ according 10
whcther they arce for an individual or for population groups.

The simplicity of this conceptual framcwork belics the complexity
in using and interpreting DRIs to plan and asscss dicts. In the past,
both planning and asscssment applications rclicd primarily on the
formcr RDAs or RNIs because these were the only quantitative
nutricnt reference standards widcely available. The concepts under-
lying the former RDAs ofien were not well understood and thus
somc applications of thc former RDAs for both asscssment and plan-
ning were not appropriate (IOM, 1994). For the three newly intro-
duced dictlary reference intakes—the Estimated Average Require-
ment (EAR), Adcquate Intake (Al), and Tolcrable Upper Intake
Level (UL )—guidancc is nceded (o differentiate which should be
uscd in various applications in dict asscssment and planning. As
discusscd in the next scction, the wide range of uscs for dictary
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FIGURE 2-1 Conceptual framework—uses of dietary standards. *Food plus sup-
plements.
SOURCE: Adapted from Beaton (1994).

rcference standards represents both the importance of developing
scientifically bascd standards and the nced 1o assist the uscr in
undcrstanding fully how cach DRI should be used and interpreted.

USES OF THE FORMER RDAs AND RNIs

Uscers of diclary reference standards include those who plan meals
for individuals and groups; individual consumers who decide what
foods 1o cat and how much; the food industry which produccs, vol-
untarily fortifics, and markcts foods; federal, state, and local govern-
ment agencics that design, operate, and cvaluate food and nutrition
assistancc programs; scicntific and regulatory bodics thal formulate
standards and rcgulations 1o cnsurc markcted foods arc safe and
appropriatcly advertised; and nutrition and hcalth profcssionals
who cducale, counscl, cvaluaie, and monitor public health.

Tablc 2-1 and the following text includes the major applications
for which the¢ Recommended Dictary Allowances (RDAs) and Rec-
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TABLE 2-1 Rcported Usces of Dictary Reference Standards®

Assessment (A)

General Use ol Dictary Reference Standards or Planning (P) Specilic
Evaluation of Dietary Data

Assess nutrient intake of individuals A Compare
(RDA)
Asscss nutricnt intakes of groups A Compare
popul:
Compare
or RN]
consid
Compare
pereer
beclow
Monitor
populs

Nutrition Education and Guides for Food Selection
Evaluatc an individual’s dict as a basis [or reccommending A Comparc
specific changes in food patterns and nutrient needs identif
inadeq
Evaluate nutrient intakes of groups as a hasis for nutrition A Compare
cducation scssions slanda
reducc
contril
Provide guidance Lo individuals and groups on how Lo P Counsel
obtain a nutritious dict nutriti
Develop food guides and dictary guidclines r Usc in d
Guidel
Guide

foods |
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nent (A)
ning (P)

Specific Identificd Uses of Dictary Relerence Standards

Compare an individual’s nutrient intake with Recommended Dietary Allowances
(RDA) or Recommended Nutrient Tntakes (RNT)

Compare nutrient intakes with RDA or RNI to cstimate the percentage of the
population at risk ol inadequate intake based on percent of RDA or RNI

Compare nutrient intakes—mean, median, and distributions of intake—with RDA
or RNI for population subgroups to determine the size and type of populations
considered Lo be al risk of inadequale intake

Comparce nutrient intakes with RDA or RNI 1o asscss variations over time in the
percentage of the population at risk of inadequate intake bascd on prevalence
beclow RDA or RNI

Monitor the potential of the food supply to meet the nutritional needs of the
population, examine trends, and evaluate changes over time in diets

Comparc an individual’s nutrient intake with dictary reference standards and
identify changes in food consumption patterns that might reduce the risk of
inadequate intake

Comparce nutrient intakes of population subgroups with dictary reference
standards and identily changes in [ood consumption patterns that might
reduce the risk of inadequate intake; identily foods that arc important
contributors of nutrients

Counsel individuals and educate groups on selecling foods Lo meel required
nutritional standards

Usc in developing and revising the U.S. Department of Agriculture’s Dictary
Guidelines for Americans and the Food Guide Pyramid, and Canada’s Food
Guide to Healthy Eating, which provide information on types and amounts of
foods thal meel nutritional requirements

continued
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TABLE 2-1 Conltinucd

Assessment (A)

General Use ol Dictary Reference Standards or Planning (P) Specilic
Food and Nutrition Assistance Programs
Develop plans for feeding groups o meel nutritional P Use diel:
standards and [or food budgcting and purchasing four o
Plan,
and lil
(4) the
other !
Design
slanda
Progra
Scrvie
Develop food packages for program benefits AP Use as a
the Sp
(WIC)
Comm
Evaluate meals and foods offered by programs A Compare
progra
Design [ood and nutrition assistance programs A Compare
dictary
interve
Evaluate the dietary effects of food and nutrition A Compare
assislance programs dietary
and cs
inadeq
Determine eligibility for the Special Supplemental A Compare
Nutrition Program for Women, Infants, and whethe
Children (WIC)
Military Food and Nuirition Planning and Policy
Nutrition research A Determis
condit
Compare
of the
Food procurcment and mcal planning r Usc dict:

use of
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nent (A)
ning (P)

Specific Identificd Uses of Dictary Relerence Standards

Use dielary reference standards and typical food-purchasing patterns Lo define
four ollicial U.8. Department of Agriculture food plans: (1) the Thrifty Food
Plan, uscd as the basis for the Food Stamp Program; (2) and (3) the moderate
and liberal [ood plans, uscd as the basis [or military [ood allowances; and
(4) the low-cost food plan, used for financial planning in bankruptcy and
other similar court cases

Design meal patlerns that provide a specified percentage of the dielary reference
standards lor the National School Lunch Program, the School Breakfast
Program, the Child and Adult Carce Feeding Program, and the Summer Food
Scrvice Program

Use as a basis for evaluating and modifying nutrient content of food packages for
the Special Supplemental Nutrition Program for Women, Infants, and Children
(WIC), the Food Distribution Program on Indian Rescrvations, and the
Commodity Supplemental Food Program

Compare nutrients offered at meals—means, medians, and distributions—with
program regulations

Compare nutrient intakes—mecan, median, and distributions ol intake—with
dictary rcelerence standards to identify population subgroups lor possible
intervention with [ood assistance, [ortification, and cducation

Compare nutrient intakes—mean, median, and distributions of intake—with
dietary reference standards, by program participation; estimale program effects
and estimate the percentage, by program participation status, at risk ol
inadequate intake

Compare individual nutrient intake with dietary reference standards to assess
whether an individual is at nutritional risk on the basis of an inadequate diet

Determine whether dietary reference standards need to be adjusted for field
conditions (peacetime, peacetime overseas, conflict, war)

Compare nutrient intakes with dietary reference standards o evaluate the ability
of the military meal planning to mcct nutritional standards

Usc dictary reference standards as a basis [or planning mecals [or the military and
use of fortified foods, supplements, special food products

continued
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TABLE 2-1 Conltinucd

Assessment (A)
General Use ol Dictary Reference Standards or Planning (P) Specilic

Military rations and deployment policies P Use diet:
Determis
condit

Nutrition cducation P Develop
to mcc

Institutional Dietary Assessment and Planning AP Use diet:
planni
and m

Assessment of Disease Risk A Usc cpid
status

Food Labels and Nuiritional Marketing P Use diel:
relered

Usc dict:

conter

Clinical Dietetics

Develop therapeutic dict manual P Usc dict:
groups

Counsel patients requiring modified diets and plan P Use diet:
modified diets indivic
Asscss paticnt intakes to determine if nutritional A Usc dict:
supplementation is nceded intake
Food Fortification and Development of New or Modified AP Compare
Food Products standa
forlitic

Usc by ir

Food Safety Considerations A Comparc
and ty]

identif

food a

2 This table is based on a survey of [ederal agencies in the United States and Canada and other users conducted in 19€
appropriatcncss.
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nent (A)
ning (P)

Specific Identificd Uses of Dictary Relerence Standards

Use dietary reference standards to set military rations
Determine military rations based on adjusted dietary reference standards for field
conditions—Nulritional Standards for Operational Ralions

Develop nutrition education material for military personncl to counsel them how
to mect required nutritional standards and how to avoid overconsumption

Use dietary reference standards to assess the adequacy of, and as a basis for,
planning meals in institutional sellings such as hospitals, dormitories, prisons,
and nursing homes

Usc cpidemiological analyses rclating nutrient intakes to health and nutritional
status

Use dielary reference standards as reference points for deriving nutrient
relerence standards for (ood labels

Usc dictary reference standards (o communicate information on the nutrient
content of [oods

Usc dictary reference standards as a basis for modifying menu plans for paticnt
groups rcquiring therapeutic dicts

Use dietary reference standards as benchmark for modifying the diets of
individual patients requiring therapeutic diets

Usc dictary reference standards as a basis [or assessing the individual's observed
intake

Compare nutrient intakes of population subgroups with dietary reference
standards to determine which nutrients are inadequately consumed;
fortification may be mandated by government or voluntary by the food industry

Usc by industry as a guide lor developing new or modificd lood products

Comparc nutrient intakes with dictary relerence standards to identifly the size
and type of populations at risk from use of particular foods and food products;
identify extreme and unusual patterns of intakes of foods, food ingredients, or
food addilives; and delermine the need Lo enact or modity regulations

and Canada and other users conducted in 1998, It summarizes reported uses and does not represent any judgment about
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ommended Nutrient Intakes (RNIs) have been used in the past,
although there may he other uscs that arc not identified here.

Evaluation of Dietary Data

Dictary rcference standards have been used (o cvaluate dictary
intake data for individuals, frequently in conjunction with biochem-
ical, clinical, or anthropomectric data. They can also be used Lo cval-
valc intake data for groups of individuals. Possiblc uscs in cvaluat-
ing groups includc: estimating the percentage of the population at
risk of inadcqualc or cxcessive intake; idcntifying subgroups al risk
of inadcqualtc or excessive inlake; examining changes over time in
the percentage of the populatlon and of population subgroups at
risk of inadcquale or cxcessive intake; monitoring the potential of
the food supply to mcct the nutritional needs of the population;
and cxamining trends and changces in food consumplion over time.,

Nutrition Education and Guides for Food Selection

Nutricnt standards (spccifically, the former RDAs and RNIs) have
long been the foundation for discussing nutrient nceds, for com-
paring the nutritional valuc of foods, and for counscling individuals
and groups on how 1o mccl nutritional requirements as part of
nutrition cducation (Sims, 1996). Diclary asscssment also provides
information for nutrition cducation cfforts and guides food sclec-
tion, By lmkmg findings from diclary asscssment with foods con-
sumcd, it is possiblc 1o identify foods that arc important contributors
of nutricnts, specify food consumption patierns that might reduce
the probability of diclary inadcquacy, and cducate individuals and
groups aboul appropriatc foods and food consumpltion paticrns,
The difficulty encountered in applying dictary reference standards
for this purposc is in translaling quantitative nutricnt rccommenda-
tions into food-bascd information for dictary planning. Food guidcs,
such as the U.S. Department of Agriculture’s (USDA) Food Guide
Pyramid and Hcalth Canada’s Food Guidc (o Healthy Eating, atempt
1o do just this, These guides group foods according 1o their nutrient
contributions and provide recommendations for sclecting the types
and amounts of foods that provide the recommended intakes for
most nutricnts (Welsh ct al., 1992). Tt may be difficult, however, 1o
develop food guides which mect the RDAs and Als for all nutrients,
and considcration of the Tolerable Upper Intake Level (UL) in
developing or modifying food guides will provide an additional
challenge.
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Food and Nutrition Assistance Programs

Quantitative nutrient recommendations have been the corner-
stone of food and nutrition assistance programs. In the United
States, the RDAs have been used: (1) as the basis for specified meal
patterns in child nutrition programs and other institutional feeding
programs; (2) as the nutritional goals of the Thrifty Food Plan, a
low-cost food plan that determines benefit levels for the Food Stamp
Program; (3) in development of food packages and benefits for
various targeted nutrition programs such as the Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC); and
(4) in assessment of compliance with USDA nutrition program reg-
ulations. There are few government-operated nutrition assistance
programs in Canada and thus, no equivalent reported uses of the
RNIs.

Similarly, dietary reference standards—typically the former RDAs
and RNIs—have been used as guidelines for planning meals by
incorporation into regulations for feeding groups (e.g., school chil-
dren or elderly adults) and for making food purchasing and bud-
geting decisions.

In general, when the former RDAs were used to plan diets, the
goals were set such that a certain percentage of the RDA was
achieved over a period of a week or longer. The challenge for those
who have used the former RDAs and RNIs for planning meals and
designing food and nutrition program benefits will be how to incor-
porate the new reference standards of Estimated Average Require-
ments (EARs), RDAs, Adequate Intakes (Als), and ULs to enhance
and improve the nutritional dimension of diet planning,.

Military Food and Nutrition Planning and Policy

The U.S. Department of Defense uses dietary reference standards
for dietary assessment, food procurement and meal planning, set-
ting nutrient levels of military rations for deployment, and develop-
ing nutrition education materials for military personnel. Nutrient
standards are used by the military to plan menus and meals for
garrison feeding and to assess whether provision of fortified foods,
nutrient supplements, or special food products are needed in oper-
ational conditions. For example, in the past the military adapted
the former RDAs to reflect variations in physical activity or stress or
to emphasize performance enhancement (rather than to prevent

deficiencies) (AR 40-25, 1985).
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Institutional Dietary Assessment and Planning

People who are fed in institutional settings vary in demographic
and life stage characteristics (e.g., day care centers vs. long-term
care facilities), health status, expected duration of residence (e.g., a
school vs. a correctional facility), and proportion of total dietary
intake obtained from institutional food services (e.g., a single con-
gregate meal program vs. a nursing home). Institutions also vary in
their characteristics, such as whether clients consume food in the
facility or at another location (e.g., congregate vs. home-delivered
meals), availability and degree of food choice offered to clients or
residents, food budgets, ownership (public or private), legal require-
ments pertaining to food or nutrient composition of the diet served,
and the means used to assess and monitor whether nutrient needs
of clients are met.

In general, institutions that cater to individuals at high nutritional
risk and those that provide clients with most or all of their food on a
long-term basis have a particular need to plan diets or menus that
allow individuals to consume nutrients at levels comparable to
nutrient recommendations.

The former RDAs and RNIs have been widely used as the basis for
menu planning for groups and as goals to achieve in interventions
aimed at improving the nutritional quality of individual meals or
overall diets. They have also been used as benchmarks against which
intakes are assessed (e.g., the proportion of residents achieving the
RDA or RNI). Specific categories of DRIs may be more appropriate
for some of these purposes.

Assessment of Disease Risk

Much of the knowledge of the relationships between nutrients
and specific diseases comes from clinical and epidemiological
studies of diet and disease in diverse human populations. Thus,
epidemiological research is used to identify possible relationships
between specific dietary components and observed disease patterns.
In turn, the dietary reference standards can be used to assess intakes
and exposure to nutrients in the study of a nutrient’s relationship
to risk of dietary deficiency diseases, chronic diseases, or adverse
effects resulting from excessive intake or exposure.
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Food Labels and Nutritional Marketing

Food labeling is a highly visible application of the use of quantita-
tive nutrient standards. As of 2000, food labels in both the U.S. and
Canada still use values based on older standards (1983 Recommended
Daily Nutrient Intakes in Canada and 1968 RDAs in the United
States). In addition to providing consumers with information on
the nutrient content of food products, the nutrient standards serve
as a basis for nutrient content claims and health claims. For exam-
ple, in the United States, if a food label contains a claim that the
food is a good source of a vitamin, that food must contain at least
10 percent of the Daily Value (DV) for that vitamin in the serving
portion usually consumed. The DV is based on the Reference Daily
Intake, which was usually based on the highest RDA for adolescents
or adults as established in the 1968 RDAs (NRC, 1968). To make a
health claim with regard to lowering the risk of a chronic disease, a
food must meet specific regulatory guidelines with respect to the
required content of the nutrient for which the health claim is made.
The food industry often uses messages on food labels to communi-
cate and market the nutritional benefits of food products.

Clinical Daetetics

RDAs and RNIs have also been used as the basis for planning
menus for groups of hospital patients, as a reference point for mod-
ifying diets of patients, and as a guide for the formulation of oral
nutritional supplements or of complete enteral and parenteral feed-
ing solutions. The use of quantitative nutrient standards for devel-
oping therapeutic diets and counseling patients requires caution
since in the past, and now with the DRIs, these standards were
established to meet the needs of almost all apparently healthy indi-
viduals. Those with therapeutic needs may not have their needs
met, or they may have specific clinical conditions that would be
worsened by consuming a nutrient at the recommended level. In
developing therapeutic diets for patients with a specific disease, the
usual procedure is first to use recommended intakes for nutrients
that are not affected by the disease. For other nutrients, estimates
are based on the best evidence of needs during illness. These
assumptions are usually specified in the diet manuals of hospitals
and professional associations.
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Food Fortification and Development of New or Modified
Food Products

Public health professionals and the food industry also use the
results from dietary assessment to identify nutrients that appear to
be inadequate in groups evaluated and then to consider either for-
tifying foods or developing new foods to assist in meeting nutrient
needs. Fortification can be of significant benefit when a large seg-
ment of the population has usual intakes of a nutrient below the
dietary standard and nutrition education efforts have been ineffec-
tive. Food fortification in the United States may be mandatory, such
as in the folate, iron, and selected B vitamin fortification of cereal
grains, or voluntary, as in the addition of a large array of vitamins in
ready-to-eat cereals. The effects of fortification on intake distribu-
tions depend on the choice of food fortified.

Food Safety Considerations

Dietary assessment provides information for people concerned
with the food safety considerations associated with the prevalence
of very high intakes of nutrients. Information on how to apply the
UL should be helpful here.

LOOKING AHEAD: APPLYING THE DRIs

The introduction of the Dietary Reference Intakes (DRIs), espe-
cially the Estimated Average Requirement (EAR) and Tolerable
Upper Intake Level (UL), provides better tools for many of the uses
described here and presented in Table 2-1. This report presents
how specific DRIs should be used for dietary assessment. While some
examples of application in the assessment of individuals and of
groups are provided, not all of the uses described above are specifi-
cally addressed. A subsequent report will discuss using specific DRIs
in planning.



