Research Recommended to
Improve the Uses of
Dietary Reference Intakes

This rcport has attempted to provide the necessary information
to uscrs of the Dictary Reference Intakes (DRIs) for assessing the
intakes of groups and individuals. Rcadcers of the report may notice,
however, that at various points only very gencral guidclines arc pro-
vided. Tt is clear that much rescarch is still needed in this arca. In
this last chaptcer, thercfore, arcas arc listed in which rescarch results
arc cither unavailable or inconclusive. By highlighting these topics,
it is hoped that rescarch on these topics will be undertaken. The
lopics arc not nccessarily in order of priority; incrcascd knowledge
in any of thc arcas listed below would be of benefit 1o those who
wish to usc the DRIs for diclary asscssment.

RESEARCH TO IMPROVE ESTIMATES OF
NUTRIENT REQUIREMENTS

Even for nutrients for which an Estimated Average Requirement
(EAR) is available, rcquirecment data on which the EAR is based arc
ypically very scarce. Estimated EARs and Recommended Dictary
Allowances (RDAs) arc ofiecn based on just a few experiments or
studics with very small sample sizes, and therefore considerable
uncertainty cxists about the truc median and standard deviation of
the distribution of requirecments within a group. Additional rescarch
is nceded in this arca (o:

* improvc cxisting cstimatcs of the EAR and RDA;
* provide better information on requirements so it becomes pos-
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sible 1o cstablish an EAR (and an RDA) for nutricnts for which
information is currcently insufficient; and

* improve cstimates of the distribution of requirements so that
the appropriatc mcthod for asscssing the prevalence of inadequacy
for groups can bc determined (cut-point mcethod vs. probability
approach).

For nutricnts currently with an Adequate Intake (AI) (for age
groups oldcr than infants), rescarch that allows replacement of the
Als with EARs will allow for additional applications. As discusscd in
carlicr chapters, EARs present more possibilitics for assessing indi-
vidual and group prevalence of inadequacy. Whenever the data
permit, EARs rather than Als should be established.,

Although there is nced o improve the databasce of controlled
experimental studics relevant to the EAR, there is cven greater need
to broaden the approach to estimating requirements. Congrucnce
of cvidence should be expected from different sources—including
cpidemiological and clinical investigations as well as experimental
and factorial approachcs—hcfore being confident with an EAR,
What is nceded now is aclion in this dircction and both financial
and pccer support for such approachcs.

Establishment of Tolerable Upper Intake Levels (ULs) provides
an opportunily 1o cvaluate the risk of adverse cffects for individuals
and populations, and is an cxtremely important siep forward in
asscssing intakes. Rescarch should be undertaken to allow ULs 1o
he sct for all nutrients. In addition, information on the distribution
of the UL (i.c,, risk curves) would allow greatly expanded applica-
tions of the UL, particularly for population groups. Morc informa-
tion is nceded on ways lo identify and conceptualize the risk of
exceeding the UL,

Rescarch on the faclors that can aller requirements or upper
limits is also nceded to cnable more accurate applications of the
Diclary Reference Intakes (DRIs) 1o specific individuals and popu-
lations. Adjustment faclors for considcrations such as body sizc,
physical activily, and intakes of ¢cnergy and other nutrients may be
appropriatc but arc often unknown,

RESEARCH TO IMPROVE THE QUALITY OF
DIETARY INTAKE DATA

Much has been written about ways to improve the quality of the
intake data on which asscssments are based; a number of these issucs
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were discussed in Chapter 8. Some of these topics arc revisited now
and spccific arcas in which rescarch is still necded arce identified.

Pcrhaps onc of the most important advances Lo improve applica-
tion of human nutrient requircment estimates has been the further
development and refinement of statistical proccdurcs lo reducce if
not climinate the distorting cffcct of random crror in dlctary dala,
What has become apparent in dealing with the random crror is that
the rcmaining issuc of paramount importance in dictary data col-
lection and analysis is the presence and truc exient of bias (such as
undcr- or over-reporting of food intake). The same amount of cffort
that went into determining statistical approaches for estimation and
rcduction of the cffect of random error should be directed toward
the estimation and amclioration of bias. This is a rclatively unexplored
ficld. Mcthods for dircclly cstimating bias regarding cnergy intake
have been developed and used 1o demonstrate that the problem is
scrious. Efforts have begun in the management of bias during data
analysis but these are far from satisfactory at present. The handling
of bias is scen as a very high-priority arca awailing new initiatives
and innovalivc approachcs,

Another arca of nced is behavioral rescarch to determine why
pcople under-report food intake. Advances in this arca would allow
development of improved dictary data collection tools that would
not trigger this behavior. Such information would also help in the
derivation of statistical 1ools Lo correct the bias associaled with this
phcnomenon,

Beuer ways 1o quantify the intake of supplements are needed.
Mcthods for collecling accurate supplement intake data have not
been widely investigated. For the Third National Health and Nutri-
tion Examination Survey, different instruments were used Lo collect
food intake data and supplement intake data, and the corrcct meth-
odology for combining these data is uncertain., Furthermore, the
intake distribution from supplements usually cannot be adjusted
becausce the current data do not permit the estimation of the day-lo-
day variability in supplement intake. Despile the difficultics in main-
laining a supplement composition databasc for the rapidly changing
market, investigation of better methods of quantifying supplement
intakes is a high-priority rescarch arca.

Food composition databascs nced 1o be updated 1o include the
forms and units that arc spccificd by Diclary Reference Intakes
(DRIs). Chemical methodology to facilitate analysis of various forms
of certain nutrients (¢.g., O~ vs. Y-locophcrol) may be required. The
DRI recommendations also imply that databascs nced Lo scparaic
nutricnts inherent in foods from thosc provided by fortification,
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particularly when intakes arc compared with the Tolerable Upper
Intake Level (UL) for nutricnts such as niacin. For somc nutricnts,
it may also be nccessary 1o change the units of mcasurement (c.g.,
diclary folatc cquivalents [DFEs], as suggesied for folate [IOM,
1998b] and thc milligrams of a-locophcrol, suggesied for vitamin E
in placc of t-locophcrol cquivalents [TOM, 2000]).

RESEARCH TO IMPROVE STATISTICAL METHODS FOR
USING THE DRIs TO ASSESS INTAKES OF INDIVIDUALS

Chapter 3 and Appendix B present an approach to assess the
adcquacy of an individual’s usual intake of nutrients with an Esti-
maltcd Avcrage chmrcmcm (EAR) or with an Adcquatc Intake
(AT). The following two scrious limitations in the application of the
mcthod were identified:

* Currcntly there is not sufficient information (o permit calcula-
tion of the standard deviation (SD) of daily intake for cach individual,
It is well known that the 8D of daily intake is typically hcteroge-
ncous across individuals; however, no rescarch has been conducted
to allow the adjustment of a pooled SD cstimaie (o betier reflect an
individual’s daily variability in intakes.

* The approach for testing whether usual intake is greater than
rcquircments (or grcater than the Al or less than the Tolerable
Uppecr Intake Level [UL]) makes the critical assumption that daily
intakes for an individual arc normally distributed. No alternative
mcthodology cxists for the many instances in which this assumption
is unicnable. Rescarch is needed o devise methods for quantitatively
asscssing individual intakes when the distribution of daily intakes is
not symmectrical around the individual’s usual intake.

RESEARCH TO IMPROVE STATISTICAL METHODS FOR
USING THE DRIs TO ASSESS INTAKES OF GROUPS

The asscssment of diclary intake data for groups is challenging
because these analyses (presented carlier in this report) do not lend
themsclves Lo standard statistical methods. Scveral methodological
issucs descrve attention from the scientific community.

Mcthods for developing standard deviations for prevalence csti-
malcs (somelimes referred (o as the standard crror of the estimaic)
should bc investigated. As discussed in Chaplter 8, cstimatcs of the
prevalence of inadequacy arc not precise becausce of the uncertainty
existing both in rcquirement cstimates and in intake asscssments,
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When the standard deviation of the prevalence cslimate is not
known, formal infcrences cannot be made about the prevalence of
nutricnt inadequacy in a group; for cxample, onc cannot deter-
minc whether a prevalence estimate differs from zcro, or whether
prevalence cstimates in two groups arc different. The statistical
approachcs included in this report can be used to partially cstimatc
the standard deviation of a prevalence estimaie, but these approaches
account only for the uncertainty in the estimates of usual intakes in
the group.

Unccrtainty also cxists in rcqulrcmcnt cstimatcs, Although the
Estimated Avcrage chmrcmcm (EAR) is a fixed and known quan-
lity, bascd on data reported in the scientific literature, it is also an
cstimate of an unobscrvable median rcquircment for a group.
Statistical mcthods for ¢stimating the standard deviation of the EAR
and the standard deviation of the usual intake distribution are, in
principle, available. More difficult from a statistical point of view is
combining thc two sources of uncertainty into an cstimate of the
standard dceviation for the prevalence of nutrient inadcquacy.

Rescarch is nceded on ways 1o better match the biomarkers used
Lo sct requircments with the cffect of dictlary intake on thosc samce
biomarkers. Rescarch is also nceded on the appropriate biochemi-
cal data 1o collect so that these data can be combined with dictary
intake data in asscssment. Biomarker and other biochemical data
arc usually oo cxpensive, lime-consuming, or hoth, to collect on
large numbers of individuals. However, when this information is
available, il can be used in combination with intake data 1o give a
morc accurale cstimate of the probability of inadcquacy. Becausc
biomarker and intake data arc very different proxics for the same
unobscrvablc variable (nutricnt status), combining the information
they provide into an estimate of nutritional status for cach individual
in a group is a challenging statistical task.

Additional rescarch is also necded for applications that asscss the
nutricnt intakes of different subgroups of the population. In partic-
ular, cvaluations of nutrition assistance programs typically comparc
nutricnt intakes for program participants and a similar group of
nonparticipants, A difficult and not fully cxplored rescarch ques-
tion is how to cstimalce diffecrences in the prevalence of inadequacy
between subgroups, afier controlling for other factors that also affect
nutricnt intake, Chapter 7 describes a posmblc approach to address-
ing this question bascd on multiple regression analysis, but rescarch
is nceded o apply this approach (o ¢xisting survey dala scts such as
the Continuing Survey of Food Intakes by Individuals and the National
Hcalth and Nutrition Examination Surveys.
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Ways 1o asscss the performance of methods used to estimate the
prevalence of inadequacy should be investigaied. Both the proba-
bility approach and the cut-point method assume that intakes and
rcquircments arc not corrclated or exhibit only low corrclation. In
addition, the cut-point mcthod rcquires that the distribution of
rcquircments in the population is approximatcly symmectrical and
that the variability of intakes is larger than the variability of require-
mcents. The results presented in Appendix D (that assess the perfor-
mancc of the EAR cut-point mcthod for cstimating the prevalence
of inadcqualc intakes) arc from simulation studics that should be
considered preliminary, A detailed investigation of the cffect of vio-
lating thesc assumptions was beyond the scope of this report, but is
a high rescarch priority. This investigation would best be donce using
well-designed, well-planned, and well-implemented simulation studics.
This typc of study would permit recommendations to be made regard-
ing the hest approach for assessing cach nutrient and would pro-
vide an cstimate of the expected bias in prevalence cstimates when
the conditions for application of the cut-point method arc not idcal.

Many of the slatistical approaches suggesied in this report for
adjustling intake distributions and cstimating the prevalence of
inadcquacy for groups can only be implemented with the aid of
compuler softwarc. Although initial cfforts have hecen made 1o
develop these types of programs, a wider varicty of software that can
assist uscrs of the Dictary Reference Intakes (DRIs) in correctly
applying the mcthods reccommendcd in this report is needed. There
is also a nced 1o upgrade the sofiwarc used in dictary asscssment o
incorporatc the appropriate statistical mcthodology described in
this rcport.



