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Current framework for applications of DRIs

Groups

Individuals

PlanningAssessment



Core concepts:
1) Requirements recognized as distributions
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2) If the distribution of requirements is known, th en for 
any intake level, there is a known probability of 
inadequacy.



3) Relevant point of comparison:  estimate of usual  
intakes



4) Planning = an extension of assessment
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Goal for groups: distribution of usual intakes with acceptably low 
prevalence of inadequacy

Goal for individual: usual intake with acceptably low risk of inadequacy

Intake level

Risk of 
inadequacy

RDA



Emerging challenges in the application of 
current framework:

Groups

Individuals

PlanningAssessment



1.  Framework only functions where 
probability theory can be applied.



1.  Framework only functions where 
probability theory can be applied.

• No possibility of differentiating individual/group 
or assessment/planning applications for AIs, 
ULs, or AMDRs.

• No guidance for application for statements like
“saturated and trans fat intakes should be as 
low as possible”.



2.  Strength of assessment paradigm is at 
population level.



2.  Strength of assessment paradigm is at 
population level.

• Assessment of adequacy of individual’s nutrient 
intake is severely limited by problem of intake 
estimation.

• Applicability of methods for small groups is 
questionable.



Assessment and planning for groups hinges on 
ability to estimate distributions of usual intake.

• Estimation of usual intake distribution depends 
on
– sample size
– number of replicate observations, and
– representativeness of subsample from which they are 

drawn.

• Reliability of estimated prevalence of 
inadequacy is a function of the reliability of the 
estimated distribution of usual intakes.



Assessment and planning activities for small 
groups would benefit from

• Clearer guidance as to the conditions under 
which group-level assessment and planning 
methods can be applied with reasonable 
confidence.

• Alternative approaches to assess and plan for 
nutrient adequacy among small groups.

• Different reference standards for use in clinical 
settings.



3. Distinction between designing 
programs or policies for individuals or for 
population?

Groups

Individuals

PlanningAssessment

?



Goal of planning for individuals:

“to ensure that the diet as eaten has an 
acceptably low probability of nutrient 
inadequacy while simultaneously 
minimizing the risk of nutrient excess.”

IOM, 2002. Dietary Reference Intakes. Applications in Dietary Planning.  Pg 36.



Setting planning goal for individuals at the 
RDA implies a 2-3% risk of inadequacy.

Intake level

Risk of 
inadequacy

RDA

2-3%

- assuming 97-98% of population have nutrient 
requirements below the RDA.



Goal of planning for populations:  
a distribution of usual intakes with

low prevalence of nutrient inadequacy 
and low proportion of intakes > UL.

IOM, 2002. Dietary Reference Intakes. Applications in Dietary Planning.  



A 2-3% prevalence of inadequacy is achieved 
when only 2-3% of the distribution of usual intakes 
falls below the EAR.
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IOM, 2002. Dietary Reference Intakes. Applications in Dietary Planning.



Risk of inadequacy for any randomly 
selected individual in the population with  
2-3% prevalence of inadequacy?



Risk of inadequacy for any randomly 
selected individual in the population with  
2-3% prevalence of inadequacy?

2-3%



Risk of inadequacy for any randomly 
selected individual in the population with  
2-3% prevalence of inadequacy?

2-3%

But, risk of inadequacy associated with RDA 
is assumed to be 2-3%.



Explanation:

• Using the RDA as a planning goal 
assumes each individual will achieve a 
usual intake � RDA.

i.e., no between-person variation in intakes

• Planning framework for populations takes 
into account between-person variation in 
usual intakes.



If median of distribution of usual intakes = RDA, 
then prevalence of inadequacy > 2-3%.
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IOM, 2002. Dietary Reference Intakes. Applications in Dietary Planning.

Distribution of usual intakes, 
with median = RDA



Implication:

• As currently defined*, population and 
individual-level approaches to planning are 
not interchangeable.

• They yield different nutrient targets
à potentially different outcomes.

*IOM, 2002. Dietary Reference Intakes. Applications in Dietary Planning.  



Application of DRIs for food guidance: 
planning for individuals or for the population?



Development of food intake 
patterns for MyPyramid:

Goals for nutrient adequacy based on RDAs 
and AIs because 

“the food intake patterns are designed for use 
by individuals in planning their diets rather than 
for planning group intakes”.

Britten et al. J Nutr Educ Behav 2006;38: S78-S92



Development of food intake 
patterns for MyPyramid:

• Calculation of nutrient profile for each food group 
or subgroup from weighted average of nutrient 
content of foods in group, based on NHANES food 
consumption data.

• Iterative process of modeling to determine 
amounts from food group composites required to 
meet nutrient and energy goals.



Development of food patterns 
for Canada’s Food Guide:

Purpose of guide:  

“to assist the people of Canada in 
making food choices that promote 
health and reduce the risk of nutrition-
related chronic diseases.” 

Goals: low prevalence of diets with 
nutrient content below EARs, and 
median nutrient content � AIs

(Katamay et al., Nutrition Reviews, 2007; 65(4): 155-166.)



Development of food patterns 
for Canada’s Food Guide:

• Modeling food composites to obtain food 
intake pattern for each age/gender group 
with satisfactory average nutrient levels.

• Assessing nutrient distributions from 500 
simulated diets designed to comply with test 
pattern for each age/gender group.

• Iterative process to identify dietary pattern 
with low prevalence of inadequacy and 
median � AI.

(Katamay et al., Nutrition Reviews, 2007; 65(4): 155-166.)



Development of food patterns 
for Canada’s Food Guide:

• Modeling food composites to obtain food 
intake pattern for each age/gender group 
with satisfactory average nutrient levels.

• Assessing nutrient distributions from 500 
simulated diets designed to comply with test 
pattern for each age/gender group.

• Iterative process to identify dietary pattern 
with low prevalence of inadequacy and 
median � AI.

(Katamay et al., Nutrition Reviews, 2007; 65(4): 155-166.)

recognizing 
variation in 
food selection



Results :  Food guide recommendations (# 
servings) for a sedentary adult woman > 50 y:

23Milk products

66Grain products

67Fruit and Vegetables

22Meat and alternatives

CanadaU.S.Food group

(Murphy & Barr, Nutrition Reviews, 2007; 65(4): 141-148.)



Why are the results of such different modeling 
approaches so similar?

• Nutrients with AIs were treated similarly in 
the Canadian and US modeling exercises.

• Translation of multiple nutrient targets into 
numbers of servings from different food 
groups blurred distinctions between 
methods.
– Following either guide results in intakes well 

in excess of RDAs for most nutrients.



Modeling distributions of ‘intake’ from simulated 
diets that follow food guide à less variance that 
distribution of usual intakes in a population.
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Appraisal of effectiveness of current 
framework?
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Conclusions:

• Need for clearer separation of applications in dietetics 
from public policy, planning, and regulatory applications. 

• The fact that individuals are the ultimate ‘consumers’ of 
programs, policies, or policy outcomes (i.e., food) is not 
sufficient reason to use RDAs as the nutrient goal.

• Nutrient targets need to be set based on desired 
outcomes  à an exercise in applying core concepts, not 
a debate about ‘which number’ to use.


