Minimizing Potential Errors in
Assessing Group and
Individual Intakes

This chapter presents information on ways (o minimize crrors in
dictary asscssments, including tailoring the Diclary Reference Intakes
(DRIs) to the specific group or individual, ensuring that the intake
data have the highest accuracy feasible, minimizing sampling crrors
when collecting intake data on groups, and dctermining standard
deviations of prevalence cstimalcs.

Dictary asscssments involve comparing nutrient intakes of individ-
uals or groups with the DRIs. Thus, there arc two primary arcas
where potential measurement errors can influence asscssment results:
(1) determining nutrient requirements; and (2) mcasuring dictary
intake, including using approprialc sampling stratcgics, and accu-
ralc nutricnt composition for foods consumed.

Intake data nced to be collected with the most accuraie tech-
niqucs available, with cost and fcasibility of cvaluations taken into
account. Furthcrmore, the assessment must usc appropriatc DRIs,
and consider the age, gender, physiological status, and other rele-
vant characteristics (c.g., smoking status) of the individual or group
being asscssed. If cstimates of intakes or requirements (or upper
limits) arc incorrcct, the assessment of inadequate or excess nutri-
cnl intakes for the individual or the group will also be incorrect.

TAILORING REQUIREMENTS FOR
SPECIFIC GROUPS AND INDIVIDUALS

The Dictary Reference Intakes (DRIs) can be adjusted Lo be more
appropriatc for spccific individuals or groups. For cxample, adjust-
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ments might be made for body size, energy intake, or physiological
status. However, such adjustments arc usually not nccessary since
the DRIs arc assumcd (o apply o all healthy individuals in the spcci-
ficd lifc stage and gendcer group.

Are there situations when adjustments to the Estimated Average Require-
ment (EAR), and thus the RDA, should be made for certain individuals to
ensure that they are at little or no risk of nutrient inadequacy?

In most cases, adjustmenls are nol lkely lo be required because the EAR
already accounts for normal individual variability. Howevey, adjusimenls
may be warranted for individuals who have unusually high or low body
weight, experience physiological changes al unusual ages, experience unusual
physiological changes, or have unusually high energy requivements. These
stlualions are discussed below.

Body Weight

When nutrient recommendations are established in relation to
body weight, the weight of a reference individual is olten used to
derive DRIs. (See Appendix A for relerence weights used in devel-
oping the DRIs.) For example, the RDA for protein has traditionally
been related to body weight and in the 10th edition ol the RDAs
(NRC, 1989) the RDA [or protein was set at 0.8 g ol protein per kg
body weight. Summary tables list RDAs of 63 and 50 g/day of pro-
tein, respectively, [or reference adult men and women weighing 79
and 63 kg (NRC, 1989). Recommendations for individuals above or
below these reference weights would be modilied accordingly. For
example, the RDA for individuals weighing 45 and 100 kg would be
36 and 80 g/day ol protein, respectively. When this adjustment is
made the individuals are assumed to have relatively normal body
composition because protein requirements are related more
strongly to lean body mass than to adipose tissue mass. Thus, a
protein intake of 160 g/day would not be recommended for an
obese individual weighing 200 kg. None of the DRIs established at
the time this report went to press have been expressed in relation to

body weight.
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Age and Physiological Stage

For some nutrients, requirements change across the lifespan in
association with physiological changes that are assumed to occur at
various average ages. For example, the Al for vitamin D is higher
for adults older than 50 years than for those younger than 50 years,
and the recommendation for vitamin B, is that individuals older
than 50 years obtain most of their vitamin B, from fortified foods
or supplements. For these nutrients, the changes in recommenda-
tions are associated with age-related changes in vitamin D metabo-
lism and in gastric acidity, respectively. These changes do not occur
abruptly at age 50 and it could reasonably be suggested that average
dietary requirements would be increased at the upper end of the
51- through 70-year age range.

In other situations the physiological changes that result in differ-
ent requirements occur over a shorter time or can be identified by
individuals. An example would be iron requirements of women.
The requirements for women ages 31 through 50 years are intended
to cover losses associated with menstruation whereas for women
older than 50 years it is assumed that menopause has occurred.
Onset of menopause, then, rather than age, is the physiologically
significant event.

Energy Intake

Although the EARs for intake of thiamin, riboflavin, and niacin
are not set based on energy intake (IOM, 1998b), it may be appro-
priate to evaluate intake of these vitamins as a ratio to energy intake
for some populations.

The DRI report on the recommended intakes for the B vitamins
(IOM, 1998b) notes that no studies were found that examined the
effect of energy intake on the requirements for thiamin, riboflavin,
or niacin and thus these EARs and RDAs were not based on energy
intake. Despite this lack of experimental data, the known biochem-
ical functions of these nutrients suggest that adjustments for energy
intake may be appropriate, particularly for individuals with very high
intakes (such as those engaged in physically demanding occupa-
tions or who spend much time training for active sports). Adjust-
ments may also be appropriate for healthy people with low intakes
due to physical inactivity or small body sizes.

For thiamin, riboflavin, and niacin, an energy-adjusted EAR may
be calculated as the ratio of the EAR to the median energy require-
ment for an individual or population. Because DRIs have not been
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sct for cnergy as of the wriling of this report, the requirements for
cnergy recommendced in the 10th cdition of the RDAs (NRC, 1989)
can be uscd, For example, the thiamin EAR for men 19 through 50
years is 1.0 mg/day and for women is 0.9 mg/day. The recommended
mecdian cnergy intake for men and women 24 through 50 ycars of
agc is 2,900 and 2,200 kcal/day, respectively (NRG, 1989). Thus, an
cnergy-adjusied thiamin EAR for adults in this age group would be
0.34 mg/ 1,000 kcal for men and 0.41 mg/ 1,000 kcal for women. As
was suggcesied in 1989, for adults with intakes below 2,000 keal/day,
the requirecment should not be further reduced (i.c., 0.68 mg/day
for men and 0.82 mg/day for women).

An cnergy-adjusicd RDA can be calculated from the cencrgy-
adjusicd EAR by adding two standard deviations of the requirement.
For thiamin, the cocfficient of variation of the requirecment is 10
percent, so the energy-adjusted RDA would be 20 percent higher
than the energy-adjusied EAR, or 0.41 mg/ 1,000 kcal for men and
0.49 mg/1,000 kcal for women,

MINIMIZING ERRORS IN MEASURING DIETARY INTAKES

Faclors influencing food and nutrient intakes arc ofien the same
as thosc influencing requirements, such as lifc stage, body sizc, lifc-
style, genclic determinants, environment, cle. Food availability and
culture also influcnce intakes but arc not related to individual bio-
logical rcquircments. Box 8-1 summarizcs points to consider in min-
imizing crror in collecling dictlary intake data.

Dictary intakes arc determined using a varicty of rescarch instru-
ments (c.g., 24-hour rccall questionnaires, food rccords, food-
frequency questionnaires, dict historics) that clicit information on
lypes and amounts of food and beverage ilems consumed. This
information is uscd with valucs from a nutrient composition data-
basc (o determine diclary nutrient intake. Contributions of nutrient
supplements Lo dictary intakes arc similarly asscssed. Following arc
somc lecchniques for intake mcasurcment that apply to most dictary
data collection processes and can help avoid bias and mcasurement
crror—and therefore help 1o ensure the accuracy of individual and
group intakc mcasurcments. For a more complele review of these
issucs, scc Camcron and Van Staveren (1988), LSRO (1986), NRC
(1986), and Thompson and Bycrs (1994).
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BOX 8-1 Key Steps in Measuring Dietary Intake

®  Sclect the appropriatc mcthodology
®*  Ascertain all food consumed
— consider omissions, additions, and substitutions of foods in recalls
— consider water consumption and over-the-counter medications for
nutrient contributions
— use memory probes to improve accuracy
— keep interview frustrations to a minimum
— keep interview atmosphere neutral with respect to social values
— use interviewers with knowledge of cullure and language related Lo
food
*  Accuralely determine portion sizes consumed
— usc food or partion modcls
— train for usc of modcls
*  Dctermine nutrient supplement usc
¢ Consider whether intakes may vary systematically as a result of
— seasonality or periodicity of food use
— chronic or systemic illness
— rapid dietary transitions
*  Consider the unit of observation (individual, household, or population)
*  Use accurate food composition data, considering
— variabilily in nutrient levels in foods as consumed
— nutrient values in databases thal are missing or calculated rather
than measured
— whether the databases include culture-specific food
— bioavailability

Select the Appropriate Methodology

Dietary intake data are commonly collected using one or more
days of recall or records. However, collection of dietary intake data
using methods other than a few days of direct reporting of all foods
and amounts consumed (e.g., food-frequency questionnaires, diet
histories, and household inventories) may appear to be attractive
alternatives. Because of the ease of administration and entry of con-
sumption data, semi-quantitative food-frequency questionnaires are
widely available and often used in epidemiological studies. These
types of questionnaires may be appropriate for ranking intakes in
epidemiological studies, but, as noted below, are seldom accurate
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cnough 1o usc Lo asscss the adequacy of diclary intakes of cither
individuals or groups duc to scveral limiting characteristics of semi-
quantitative food frecquencics.

Firs(, there is no dircct quantitative assessment of individual amounts
consumcd (Kohlmcicr and Bellach, 1995). Either an average por-
tion for all individuals in a group is assumcd or the options arc
limited to a few calegorics, such as small, medium, and large. Asscss-
ment requires a precise quantification of nutrient intakes, and for
this, accuralc portion sizcs arc nceded. Frequencics of consump-
tion arc truncated in a limited number of calcgorics (usually five or
scven).,

Sccond, a food-frequency questionnaire docs not asscss intakes of
all availablc foods. Foods arc limiled (o thosc that are considered
major contributors to the nutrients under study (Block ct al., 1986),
or 10 the foods that contributed most Lo the variance in intake in a
specific group at the time the questionnaire was designed (Willew
ct al,, 1987). Food-frequency questionnaires do not attlempt Lo cap-
ture all food sources of a nutrient quantitatively.

Third, because of the discrepancy between thousands of foods
being offered in a supermarket and a sct of questions limited 1o a
fcw hundred at most, many foods arc combined in onc question.
Food composition dala arc averaged in somce way across these foods,
and thc individual who consumcs only onc or another of these or
cats these in other proportions will be incorrectly assessed with the
nutricnt databasc being uscd. As a result intakes may he cither over-
or undcrestimated. Also often overlooked is that food-frequency
questionnaires arc only applicablce Lo the population for which they
arc designed and arc bascd on their consumption patlerns at a
specific time, Continually changing food consumpltion paticrns and
ncw food offerings require that periodic changes be made in food-
frequency questionnaires.

Dict historics, like food frequencics, altempt 1o capture usual dict
but, unlike food frequencics, include quantitative asscssment of por-
tions and includc the asscssment of all foods calen in a cognitively
supportive fashion (mcal by mcal) (Burke, 1947). Becausce they arc
quantlitative and do not truncatc information on frequency, amount,
or the actual food itlems consumed, dict historics overcome many of
the limitations of food-frequency questionnaires for asscssment of
the total nutrient intakes of individuals (Kohlmcicr and Bellach,
1995). Dict historics have also been shown o capture total encrgy
intakc morc accuraicly than other mcthods (Black ct al., 1993).
Howecver, if conducted by an interviewer, rather than a presct com-
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puler program, they may show between-interviewer differences in
responscs (Kohlmeier ct al., 1997).

Houschold inventories arc weak mcasures of otal food intake
because of food waste, food consumed by gucests or pets, and the
large amount of food consumed outside of the home. They also
rcquirc assumptions about the distribution of food consumption
among the pcople within a houschold when the houschold includes
morc than onc person.

Maintaining weighed food records over multiple days can provide
a solid basis for nutricnt asscssment as long as the recording of food
intake docs not influence usual intake behavior and as long as sca-
sonalily in nutrient intake, where it cxists, is adcqualtcly caplured.

In summary, inlakes assessed by 24-howr recall, diel records, or quaniila-
live diel histories remain the sirongest bases for quanlilalive assessmeni of
nulnent adequacy using the Dielary Reference Inlakes (DRIs). Quantilalive
assessmenls require bolth accurale delerminalion of the quantilies of foods
consumed by an individual and inclusion of all of the foods thal conlribule
even. modestly (more than 5 percent) lo the lolal nulrient inlake. Nol all
drelary inlake instrumenls are designed Lo meel these requirements. Their use
Jor this purpose is likely lo vesull in inaccurale assessmends.

Ascertain All Foods Consumed

Either because of poor memory or a reluctance to report foods
[elt to be inappropriate, people often omit, add, or substitute foods
when recalling or reporting dietary data. On average, total energy
intake tends to be underreported by about 20 percent, although
the degree ol underreporting varies with weight status, body mass
index, etc. (Johnson et al., 1998; Lichtman et al., 1992; Mertz et al.,
1991). The most common additional [ood items that were remem-
bered alter prompting in the U.S. Department of Agriculture’s Con-
tinuing Survey of Food Intake by Individuals (1994-1996, Day 1)
were beverages, including alcoholic beverages, and snack [ood, with
5 to 10 percent of nutrient totals being added alter prompting (B.
Perloll, U.S. Department of Agriculture, unpublished observations,
1998). If foods—and therelore nutrients—are underreported, then
the prevalence of inadequate intakes for a population or the proba-
bility of inadequacy for an individual may be overestimated. Little is
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known abhout the rclative sizes of nutrient versus cnergy under-
rcporling.

Various tcchniques may be used 1o encourage accurale reporting,
Because many studics of dictary intake rcly on subjects’ memory of
food, food ingredicnts, and portion sizces, dictary survey instruments
often specify the use of memory probes and cucs 1o improve accuracy
(Domel, 1997). Thosc with poor memory, such as some clderly
adults and young children, are not good candidates for dictary
intake interviews (Van Staveren ct al., 1994; Young, 1981).

Somc retrospective dict studics depend on the individual’s long-
term rccall of past food intake and rcly on memory that is morc
generic than that for recent intake. Complete food lists and probes
using spccific circumstances of life arc helpful in these swudics (Dwyer
and Colcman, 1997; Kuhnlcin, 1992; Smith ct al., 1991a). Thce inter-
view atmosphere should be kept ncutral so that rcspondcms do not
feel they must report (or not report) ilems because of their social
desirability (Hebert ct al,, 1997),

When diclary intakes arc asscssed for individuals with strong cul-
tural or cthnic identitics, it is uscful 1o cmploy interviewers from
the same background who spcak the language of the intervicwees
and can knowlcdgcably guidce dictary informaltion exchange about
the food, its ingredicnts, and portion sizes. Food composition data-
bascs uscd should contain the appropriate culture-specific food
items. Respondents must be literate if written survey instruments
arc uscd (Hankin and Wilkens, 1994; Kuhnlcin ct al., 1996; Tcufcl,
1997).

Accurately Determine Portion Sizes Consumed

To minimizc portion sizc as a sourcc of crror, various kinds of
food modcls, portion-sizc modcls, and houschold mcasurcs have
been used to assist the respondent (Burk and Pao, 1976; Guthric,
1984; Haraldsdottir ct al., 1994; Thompson ct al,, 1987; Tsubono ct
al,, 1997). Training the interviewer in usc of portion-sizc modcls
improves accuracy of reporting (Bolland ct al., 1990).

Determine Nutrient Supplement Use

Supplement usc needs o be determined, and quantified, to obtain
accurate cstimaltces of the prevalence of inadequate nutrient intakes
for a group. Othcrwisc, the prevalence of inadequacy will be over-
cstimated, as will the probability of inadequacy for an individual,
Howecver, the proportion of individuals with intakes above the
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Tolcrable Upper Intake Level (UL) may be undcerestimated. The
extent of under- or overcstimation will depend on the dosages and
frequency of usc, and for groups, on the percentage of the group
using supplements. Currently, the only national surveys available
which quantify supplement usage along with diclary nutrient intakes
arc the 1987 National Health Interview Survey and the Third National
Hcalth and Nutrition Examination Survey.

Mecrging wwo diffcrent databascs—once dealing with food usc and
the other dcaling with supplcmcm usc—1Lo cslimatc the distribu-
tion of usual total intakes is complex because supplements provide
rclatively high doscs of specific nutricnts but may be taken intermit-
tently. More accurate methods for mceasuring nutrient supplement
intake arc nceded.

When assessing adequacy of intake, it may be helpful 1o average
supplement intake over time when the supplement is consumed
intermittently (c.g., once per week or month). This will mask or
smooth oul the high intake associated with the day the supplement
was actually consumed. This smoothing cffecl might be appropriate
when assessing for chronic high intakes using the UL. However, if
acule cffects on health are possible from cxcessive intake of a nutri-
cnl, then a different approach 1o combining food and supplement
intake neceds o be proposcd An additional drawback of smoothing
supplement intakes is that the day-lo-day variability in nutrient
intake cannot be cstimated. This crecates a problem when cstimat-
ing the usual nutrient intake distribution in a group.

Consider Whether Intakes May Vary Systematically

When diclary intakes of a population or a population subsct (c.g.,
athlctes in training) vary sysicmatically, rcasons for this variation
must be understood and incorporated into data gathering, These
lechniques also arc part of defining what is usual intake (for example,
over a calendar year). If systemalic variations arc not considered,
prevalence of inadequalce intakes may be undcer- or overestimalted.

Seasonality and Other Issues of Periodicity

Scasonal cffccts on diclary intakes arc reflected in changing pat-
terns of food availability and usc. These cffects are usually greater
for food items than for cnergy or nutrients (Hartman ct al., 1996;
Joachim, 1997; Van Staveren ct al., 1986). The scason of collccting
ycarly diclary data may bias results because the data will sclectively
ovcremphasize items consumed during the scason of the interview
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(Subar ct al., 1994). Scasonally availablc local cultural food may
affcct scasonal and ycarly average nutrient intakes (Kuhnlein ct al.,
1996; Receveur ct al., 1997). The cffects of scasonality on cstimated
nutricnt intakes can be alleviated by a well-designed data collection
plan.

Within-pcrson variability also may include other nonrandom com-
ponents (Tarasuk and Bealon, 1992), somc of which may be related
Lo sociocultural factors (c.g., intakes may differ between weekdays
and weckend days) (Beaton ct al., 1979; Van Staveren ct al,, 1982)
and somc of which is physmloglcal (c.g., women’s cnergy mtakcs
vary across the menstrual cycle) (Barr ct al.,, 1995; Tarasuk and
Bcaton, 1991a).

Iliness and LEating Practices

Chronic illncss affccling intakes of a part of the population is
rcflected in group dictary intakes and may bias the prevalence of
inadequaltc intakes in what is assumed 1o be a normal, healthy pop-
ulation (Kohlmcicr ¢t al., 1995; McDowcll, 1994; Van Staveren ct

, 1994). Parasitism, caling dlsordcrs and dicting—which may be
prcvalcnt in scgments of a population—may affcct food intake,
Unlike dicting, illncss presents a problem not only with regard 1o
intake data but also in the assumptions underpinning the asscss-
ment of adequacy because the DRIs were cstablished for normal,
hcalthy populations.

Rapid Dietary Transition Including LEffects of Interventions

Data may bhc biascd by individuals whosc dictary intakes arc affecled
by rapidly changing lifc circumstances (such as migration or rcfu-
gcce slatus) or by succcssfully implemented nutrition intervention
programs. Thus, it is important Lo consider how many affected indi-
viduals arc included in the data sample (Cranc and Green, 1980;
Immink ctal., 1983; Kristal ct al., 1990, 1997; Yang and Rcad, 1996).

Constider the Unit of Observation (Individual, Household,
or Population)

Data on nutrient intakes arc sometimes collected for houscholds
rather than for individuals. When this is the case, the level of aggre-
gation of the dictary data must be matched with an appropriate
level of aggregation for the requirements, Appendix E - discusscs
how requirement data may be aggregated at the houschold level. Tt
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is somctlimces of interest Lo comparce population-level consumption
data (such as food disappcarancc data for a country) with a require-
mcent eslimale. Approprialc ways 1o make such comparisons arc also
discusscd in Appendix E. Howcver, the mcthods involve many
assumplions, and crrors may be large.

Use Accurate Food Composition Data

Decriving nutrient intake dala from dictary intake data requires
the usc of a food composition databasc. Accuracy of the food com-
position dala and thc¢ sofiwarc Lo access il arc critical for asscss-
ments of dictary adequacy. Nutrient databascs nced to be kept cur-
rent and contain data on dictary supplements. In the United States
and Canada thc primary sourccs of nutricnt composition data arc
the U.S. Department of Agriculture Nutrient Databasc for Standard
Reference, Relcase 13 and its revisions (USDA, 1999; Waul ct al.,
1963).

Databascs should be cvaluated for the number of food items
included that arc relevant 1o the population undcer study (Kuhnlcin
and Soucida, 1992; Smith ct al., 1991b). The currency of data for
foods derived from recipes is important; they should reflect changes
in fortification levels of primary ingredicents. Ideally, the databasc
should not have missing valucs, and valucs calculated from similar
food items should be identified (Buzzard ct al., 1991; Juni, 1996;
Nicman ct al., 1992),

Other considcrations when cvaluating databascs include whether
the valucs arc for food as consumed (rather than as purchascd);
nutricnt analytical mcthodology uscd, including cxtent of sampling
rcquircd and feasibility of addressing variability in nutrient content;
and conventions and modcs of data cxpression (Greenficld and
Southgate, 1992; Rand ct al., 1991).

When accurate food consumption data arc not available, it may
be more mceaningful to comparce food intake 1o food-based dictary
standards (such as the Food Guidc Pyramid [USDA, 1992]) than to
comparc nultricnt intake o the DRI,

Other Factors to Consider

For nutricnts with a wide range of hiological availahility in food, a
population’s prevalence of inadequate intakes will be inaccurately
cstimated if the average bioavailability for foods chosen by individuals
in the population diffcers from the bioavailability assumed when sct-
ting the Estimated Average Requirement (EAR). The distribution
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of nutricnt intakes also may be inaccurate if bioavailability varics
within the population but is not considered when nutrient intake is
cstimated for cach individual. Zinc, niacin, iron, and provitamin A
carolcnoids arc nutricnts with well-known issucs of bioavailability.
Nutrient cquivalcms arc somclimes uscd (c.g., niacin cquivalcnts
for asscssing niacin intake and rctinol cquivalents for asscssing
intakes of provitamin A carotcnoids) (IOM, 1998b, 2000). The usc
of dictary folatc cquivalents to reflect the hioavailability of supple-
mental folate in contrast to folalc naturally present in food has
bcen recommended for cvaluating dictary data (IOM, 1998b).

ISSUES OF VARIANCE IN DIETARY ASSESSMENT

Selecting a Representative Subsample of a Group

For largc groups of pcople, it is not usually practical 1o asscss the
intake of every individual. Thus, a representative subsample is sclected
and asscssed and the ﬁndmgs arc cxtended to the full population,
The mcthods used for ensuring that a sample is truly representative
can bc complex, but the results of an assessment can be mislcading
if the individuals who arc asscssed differ from the rest of the group
in cither intakes or requirements. Errors can arisc if the sample is
nonrcprcscntativc For cxample, a Lclcphonc survey might sclect
morc high-income participants by missing familics who arc 100 poor
to own a tclephone. Aliernalively, the people who refusce 1o partici-
palc arc not a random subsample (c.g., working mothers might be
much more likely to rcfuse than retired pcoplc) Thercfore, assis-
lance from a slatistician or other expert in survey sampling and
design should be obtained (Dwyer, 1999; Van Staveren ct al,, 1994),

Determining Standard Deviations of Prevalence Lstimates

Is the estimated prevalence of nutrient inadequacy in a population signifi-
cantly different from zero?

Answering this queslion requires eslimaling the standard devialions asso-
cialed with the prevalence estimales.

The prevalence estimates obtained [rom the application of either
the probability approach or the Estimated Average Requirement
(EAR) cut-point method are exactly that: estimates. As such, there
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is uncertainty associatcd with them and this uncertainty can, in
principle, be reflected in a standard deviation for the prevalence.
Uncertainty in the prevalence cstimates can come from three
sourccs: sampling variability, variability associated with the EAR, and
variability associatcd with collection of intake data.

Sampling Variability

Any lime a samplc of individuals is uscd to make inferences about
a larger group, a statistical crror (ofien called sampling variability)
is incurrcd. In the casc of diclary asscssment, not only arc the intake
data obtaincd for just a samplc of individuals in the group, but also
the sample of intake days is small for cach of thosc individuals,
Thercfore, two sourcces of sampling variability arc immediatcly iden-
tifiable—onc arising from not obscrving the entire population and
onc arising from not obscrving intake on all days for cach individual.

Statistical tcchniques can be used to cstimate the amount of sam-
pling variability associated with prevalence estimates, although the
compultations arc complex. When standard deviations can be calcu-
lated, it is approprialc Lo report not only the prevalence cslimate
but also its standard deviation. For example, for group X the preva-
lence of inadequalce intake of nutrient Y was a pereent £ b pereent,
where ais the estimated percent prevalence of nutrient inadequacy
and & is the standard deviation of the prevalence cstimate. When &
is small rclative o g, the prevalence has been estimated with a good
degree of accuracy.

An additional considcration when determining the sampling vari-
ability is thc cffcet of the survey design. Diclary intake data arc
lypically collccled in complex surveys, and thus the survey design
must be taken into account when cstimating standard devialions,
Additional information on thc cstimation of standard deviations
undcr complex survey designs, or in particular, about the cstima-
tion of standard dcviations for prevalence estimates can be found in
Nusscr ct al, (1996) and Wolier (1985).

Variability Associated with the EAR

Variabilily associated with the EAR may incrcasc the uncertainty
around prevalence cstimates. Both the probability approach and
the cut-point mcthod usc the EAR when cstimalting prevalence of
inadequacy. However, the EAR is itsclf an cstimalte, and thus has its
own unccrlainty. Practical statistical approachces have not yet been
developed for combining the two uncertaintics—thosc around intake
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cstimates and those around requircment cstimates—into a single
valuc that reflects the uncertainty around the prevalence cstimalce,

Variability Associated with the Collection of Intake Data

Other characicristics of dictary studics complicate the matier cven
further, Diclary intake data suffer from inaccuracics duc 1o under-
rcporling of food, incorrect specification of portion sizes, incom-
plete or imprecise food composition tables, cte. These factors may
have a compound cffect on prevalence estimates. In addition, sys-
lecmalic crrors in mcasurcment (such as cnergy undcrreporting)
may increcasc the bias of the prevalence estimate. All of these factors
have an cffect on how preciscly (or impreciscly) the prevalence of
nutricnt adequacy in a group can be cstimated, and it is difficult 1o
quantify their cffect with confidence.

The softwarc developed at Towa Stale University (called SIDE)
(Dodd, 1996) to cstimatc usual intake distributions also produccs
prevalence cstimates using the cut-point mcethod and provides an
cstimatc of the standard deviation associaled with the prevalence
cstimatc. However, it is important to remember that the standard devia-
tions frroduced by the program are almost certainly an underestimate of the
true standard deviations because they do not consider variability associated
with the EAR or with the collection of intake data.

Why should standard deviations be a concern?

Slandard deviations of prevalence eslimales are needed lo delermine, for
example, whether a prevalence estimale differs from zero or any olher largel
value or lo compare (wo prevalence eslimales.

The evaluation of differences in intakes requires the estimation ol
standard deviations of quantities such as prevalence of nutrient
inadequacy or excess (e.g., Application 3 in Chapter 7). As another
example, suppose that prevalence of inadequate intake ol a nutri-
ent in a group was measured at one point in time as 45 percent. An
intervention is applied to the group and then a new estimate of the
prevalence of inadequate intake ol the nutrient is found to be 38
percent, a decrease ol 7 percent. However, to accurately assess the
ellectiveness ol the intervention, the standard deviations around
the 45 and 38 percent prevalence estimates are also needed. If the
standard deviations are small (e.g., 1 percent), then one could con-
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clude that the intervention was associated with a statistically signifi-
cant decrcasc in the prevalence of inadequacy. If the standard devi-
ations arc large (c.g., 10 percent), then once could not conclude
that the 7 percent decrcase was significant or that the intervention
worked.

Finally, the part of the intake distribution being asscssed affects
the crror associated with the estimate. Valucs in the tail of the distri-
bution arc harder 1o cstimate (i.c., cstimates arc less precisc) than
valucs in the center of a distribution (such as mcans or medians).
Thus, cstimating prevalence of inadequacy of a nutricnt is expected
Lo be less precise for nutrients for which prevalence of inadequacy
in the group is very low or very high (c.g., 5 or 95 percent) com-
parcd with nutrients for which prevalence of inadequacy is towards
the center of the distribution (c.g., 30 to 70 percent) for the same
sampling design and samc cstimation mcthod.

SUMMARY

Uscrs of the Dictary Reference Intakes (DRIs) have many oppor-
tunitics 10 minimizc crrors when asscssing group and individual
intakes, This chapter has focused on ways (o increase the accuracy
of both the requirement cstimates (by considering the specific char-
acleristics of the individual or the population) and the intake csti-
maltcs (by cnsuring that dictary data arc complele, portions arc
corrcelly specificd, and food composition data arc accurate) and
thc importance of an appropriatc sampling plan for group intakes.

Although uscrs of the DRIs should strive 1o minimize¢ crrors, per-
fection usually is not possible or necessary, Comparing high-quality
intake data with tailored requirement data (o asscss intakes is a
mcaningful undcrtaking and can, at a minimum, identify nutrients
likcly 1o be cither under- or overconsumed by the individual or the
group of intcrest.



