E

Units of Observation:
Assessing Nutrient Adequacy
Using Household and
Population Data

Typically, the unit of observation implicitly assumed in dictary
asscssment is the individual. That is, the analysis assumecs that infor-
mation is available on the usual intake of individuals, For cither the
probability approach or Estimated Average Requirement (EAR) cul-
point mcthod, data on individual intakes arc compared with infor-
mation on the distribution of individual requircments Lo cslimate
the prevalence of inadequacy in a group of individuals.

HOUSEHOLD-LEVEL ASSESSMENTS

In asscssing the nutrient adequacy of houschold intakes, it is first
ncceessary o construct a houschold requirement. It is important at
this stage 1o be explicit about the intended application. One possi-
bility is to cvaluatc the likely adequacy of intake for a specific housc-
hold described in terms of the characieristics of cach individual
living in that houschold.

Energy

Using cnergy as an examplc, an ¢stimate of the total energy need as
a summation of the nceds of the individuals in the houschold could
be developed. In fact, the energy needs of particular individuals arc
not known, only the average of nceds of similar individuals. By
analogy the total nced compuied for the houschold from the
Diclary Reference Intakes (DRIs) for individuals will have an associ-
ated variability. A joint 1985 report by the Food and Agriculture
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Organization of the United Nations, World Health Organization,
and United Nations University (FAO/WHQ/UNU, 1985) on cncrgy
and proicin requirements discussed the procedure for cstimating
the variance that should be attached o the houschold energy require-
mcnt cstimate, In theory, a probability stalement can be madce about
the likclihood of adequacy of the houschold energy intake. How-
cver, because of the expected corrclation between cenergy intake
and cncrgy need, it will be difficult or impossible 10 interpret the
probability unless the observed houschold intake falls well above or
wcll below the distribution of needs of similar houscholds. When
this occurs there arc scrious limitations Lo the asscssment of the
cstimated cnergy intake of a particular houschold and attempts o
do so (with currcntly available methodology) arc not recommended.

When the intended application is to asscss the apparent adequacy
of a population of houscholds (c.g., in the examination of data
from a houschold food usc survey involving a large number of
houscholds), onc can cstimate the mcan houschold cnergy require-
ment as a demographically weighted average—the summation of
rcquircments for the typical houschold. In comparison with the
description above, the variance of requirement would be incrcased
to allow for the variation in houschold composition. A major dis-
linction between assessing a particular houschold and asscssing a
population of houscholds is that the population average houschold
intake should be expecied 1o approximate the population mcan
houschold encrgy requirement, thus the confidence associated with
an asscssment of the total group should be improved. Converscly,
becausce of expected correlation between encrgy intakes and encergy
nceds at the houschold level, it is not possible 1o gencrate an unbiascd
cstimatc of the prevalence of inadequalte intakes. The issucs arc the
samc as thosc for asscssment of populations of individuals.

Nutrients

Asscssing the adequacy of intakes of other nutrients at the house-
hold level is also possible but the process is more complicated than
for cnergy. Unlike for energy, where an aggregate houschold require-
mcnl can be gencraled, an aggregale houschold requirement can-
not be uscd as an EAR for other nutrients because intake and require-
ment are not correlated for most nutrients, Even if houschold intake
appcars 1o mcct the aggregale houschold need for the nutrient, the
lack of corrclation between intake and nced suggests that there is
no assurance that nutrient intakes will be distributed within the
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houschold in a manncr likely to satisfy the nceds of the individual
houschold members,

This problem has been identified since at least 1970 when a Food
and Agriculturc Organl/allon/WOrld Hcalth Organization (FAQ/
WHO) rcport on rcquircments of iron demonstrated that simply
computing the aggregate requirement of houschold members did
nol begin o address issucs of cstimating the amount of iron that
nceded 1o be supplicd at the household level if adcquacy of intake of
the individual family members was 1o be expected. That is, when a
dict providing the aggregate iron nced is acquired and consumed
by the houschold, it is likely that food (and iron) will be distributed
in proportion to ¢nergy nceds of the individuals. As a result, there
will almost certainly be scrious shortfalls in iron intake for women
and very young children and surplus iron intakes for adult men and
boys (FAO/WHO, 1970). Although the problem had been identi-
ficd, practical approachces (o resolution were much later in coming.

A possiblc solution to this problem—suggcesicd bul not developed
in the 1970 report—is to cstimate the required nutrient density of
the houschold dict such that when that dict is shared in proportion
Lo cnergy, there is high likelihood that the nceds of all individuals
would be mct. By definition, such a dict provided in amounts 1o
mccl houschold energy nceds would represent a nutritionally ade-
quatc houschold-level dict. The required houschold nutrient density
is sct with respect 1o the class of individuals with the highest nutri-
ent density nced. With the use of current FAO/WHO nutrient and
cnergy requircment estimates and the exclusion of pregnant women
from the considcration, it turns out that this is ofien pubcscent boys
and girls or women of childbcaring agc.

The calculation of required nutrient densily is not as simple as
compuling the ratio of cither the Estimated Average Requirement
(EAR) or Recommended Dictary Allowance (RDA) for the nutrient
Lo the average cnergy requirement. The calculations must take into
account variability of the nutrient requirement, expecled variability
of the nutrient density in ingestied dicts, and assurance of adequacy
for the targetled individual. The theoretical basis for such calcula-
tions was partially developed by the 1985 FAO/WHO/UNU com-
mitlce and an opcrational approach was subscquently applicd by
Beaton. In an unpublished report to the Canadian International
Development Agency in 1995, Bealon operationalized these con-
cepts in developing guidclines for fortification of foods for refugees
where the houschold was taken as the unit of obscervation (and of
distribution). Because houschold-level calculations are most likely
to be conducted in connection with planning rather than cvalua-
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tion, the technical aspect of the approach will be presented in a
later report when planning is discussed.

With a reference nutrient density in hand, the proportion of housc-
holds that mcctl two conditions can be calculaled: an encrgy intake
above the houschold level requirement and nutrient density above
the reference. From this, as for asscssment of groups of individuals,
a prevalence of houscholds with inadcquate nutrient supplics and
intakes may be computed. Note that the nutrient assessment can be
mcaningful only if houschold encrgy intake approximates the house-
hold cnergy nced. This approach does not give an independent
cstimate of nutricnt adequacy because if cnergy intake is inade-
quatc for the total houschold, there can be no assurance that food
(and nutrient intake) will be distributed in proportion to the cnergy
nceds of different classes of individuals—a corc nccessity of the
nutrient density approach.

Although this approach can resolve some of the major issucs when
dcaling with populations of houscholds, it has scvere limitations
and is not rccommended for asscssment of ohscrved intake of spe-
cific houscholds.

A Caveat on Dietary Data Used for
Household-Level Assessments

Although it is not within thc purview of this report to address
mclhodologlcs of food intake data collection, it is germanc (o warn
about spcmal issucs 1o be considered in asscssing the suitability of
data or in developing adjustments, Information on houschold food
consumption often comes from food wuse data, not from food intake
data. Houschold food usc refers 10 food and beverages used from
houschold food purchascs and supplics (stored foods, home pro-
duction, ctc.). Food usc dcfined this way is not cquivalent to food
intake by individuals in the houschold. Food intake rcfers 1o foods
actually caten and is, in general, substantially less than food uscd by
the houschold. Usage dala must be adjusied (mcthods have heen
developed by the U.S. Department of Agriculture and others) to
take into account food that is discarded and nutrient losses that
may occur during slorage, proccssing, and preparation (assuming
that nutricnt composition data relevant to foods as purchased rather
than as consumed arc uscd 1o compule cnergy and nutrient supply).
Again thc overriding principle is that both intakes and requirements
must be expressed at the same level of aggregation and food prepa-
ration bcfore valid comparisons can be made. Further, account must
be taken of consumption of foods outside the houschold and whether
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these arce included in the cstimate of food usc at the houschold
level. If they are not included, the reference requirement figures
may nced o be changed.

POPULATION-LEVEL ASSESSMENTS

At the populallon level the most common mcthod for asscssing
nutricnt adequacy is based on food disappcarance data (food bal-
ancce sheets) (Gibson, 1990). For this discussion, all reservations arc
admitied but sct aside about the validity of per capita energy and
nutricnt supplics calculated from food disappcarance data and the
allowanccs that arc madc for food wastage down Lo the retail level
as wcll as wastage in the houschold. The Food and Agricullure
Organization (FAO) and many national governments have devoted
much cffort to improving these procedurces. Because the data serve
many important purposcs in the cxamination of food trade trends
and supplics, computation of apparcnt nutricnt supplics is a sce-
ondary or Lcriiary usc of data.

Customary food balance shects provide information on a country’s
food supply available for consumption dcrived from calculations
bascd on cstimatcs of amounts of domestic food produced plus
food imports and any changc in food stocks since the previous ref-
crence period, and less food cxports and food diveried to non-
human scctlors (c.g., animal fceds) or converted (o other forms in
proccssing (c.g., alcohol production or in North Amcrica the pro-
duction of high fructosc sweeteners). Losses that must be taken
into account includc losscs in the ficld, storage and transportation,
and processing (laking into account any by-products that reenter
the human food supply) and losscs and wastage at the retail and
houschold levels (garbagc). Losscs at the retail and houschold level
vary widcly between populations and perhaps population subgroups.
Once the supply of food available for consumplion is calculated, it
is often converted 1o a per capita basis by dividing it by cstimatcs of
population sizc, although for cnergy asscssment it might be
expressed as the aggregalce total energy supply (the units for intake
and rcquircment must be the same for asscssment purposcs).

Uscs of food balance sheets include the analysis of trends in a
population’s food supply, formulating Changcs in agricultural poli-
cics, and monitoring changces over time in the types of foods con-
sumecd (FAO, 1998). An additional rcported usc, perhaps implicit
in the forcgoing matcrial, is using food balance sheet data Lo asscss
ovcrall adequacy of the food supply relative 1o a population’s nutri-
tional requircments,
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Per Capita Energy Needs

Historically, the goal has been to assess the apparent adequacy of
total energy supply for a population or group of populations. An
approach to the estimation of population energy needs was
described in detail by James and Schofield (1990). Energy needs of
each physiological stratum of the population—taking into account
either actual or desirable body size and physical activity—are multi-
plied by the number of individuals in that stratum and these needs
are aggregated for the population. Under the condition of overall
adequacy judged against this estimate of aggregate need (which
could be expressed as the total or per capita energy need), the
assumption must be that, on a chronic basis, energy intake is dis-
tributed across strata and individuals in proportion to energy needs.
If per capita supply meets or exceeds the per capita requirement
(including allowance for wastage), then a satisfactory situation can
and should exist. However, where total supply appears to fall short of
total need, it must be accepted that the distribution of intakes is
likely to be inequitable. Without information about that distribu-
tion, inferences cannot be drawn about the likely prevalence of
inadequate intakes within the population. Interpretation is limited
to the unit of observation—the population as a whole or sometimes
a specific population subgroup for which food use data are available.

Per Capita Needs for Other Nutrients

In theory, one could also assess per capita intake data for adequacy
of other nutrients at the population level. The approach would have
to involve a first step of generating a per capita requirement proba-
bly based on an intermediate nutrient density approach as discussed
above for household intake data. It is not certain whether such an
approach has ever been attempted. Approaches based on a per
capita recommended intake (e.g., demographically weighted Rec-
ommended Dietary Allowances [RDAs]) will not work for the same
reasons discussed for household-level intake data. That is, it is
unreasonable to assume equitable (proportional to actual need)
distribution of nutrients. Methodologies for population-level assess-
ment of nutrient supply are in their infancy and any attempt at such
assessment should be scrutinized with great care. In the past the
most commonly used approach was the simple comparison of per
capita supply with the RDA, with or without even demographic
weighting. That is an inappropriate use of the RDAs, past or present
(Beaton, 1999).
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In thcory, then, an asscssment of nutrient supply can be madc
with the population as the unit of obscrvation but it would require
very carcful thought in building an cstimaie of the appropriate ref-
crence population requirement,



