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» Children, the elderly, low-income

" groups, between 24% and 13%,

other study showed that many se-

eople and farmworker families, right, may
be particularly vulnerable to environmen-
tal toxicants, such as pesticides.

Young children and elderly people
are at great risk of poor nutrition.
In a study of low- and high-
income young children, we found
that a large percenilage of both

had low intakes of calcium, iron
and copper. Interestingly, the
high-income children had greater
deficiencies of several nutrients
than the low-income children. An-

nlor citizens consume diets pro-
viding less than two-thirds of the
recommended dielary intakes of
some essential vitamins and min-
erals. Further, animal experiments
and human studies indicate that
nutritional status can inffuence an
individual’'s susceptibility to envi-
ronmenlal toxicants including air
poliutants, food contaminants,

heavy metals and pesticides. For N U tTitiO n may inﬂuence

example, dietary antioxidants are

knoun to ad in the motaboiism of - OXTCANT susceptibility of

organophosphate pesticides; but .

low-income farmworkers and their h l d d l d l y
children, who are at greater risk of C 1’ 1"311 El1’l 8 8 1"
pesticide exposure, often do not

consume enough fruits and veg- Sheri Zidenberg-Cherr 0 Michelle R. Neyman 0 Krista Fechner
etables with these important nutri-  Jeanette Sutherlin 0 MargaretJohns o  Cathi Lamp .
ents. Likewise, children and Constance Garrett 0 Carl L. Keen

adults with iron-deficiency anemia
absorb more lead from their envi-

ts than those with ad. uring the past decade, awareness  Oteiza et al. 1999; Hackman and
ronmeints than -

has increased of the critical role Hurley 1983).
equate iron stores. C?n versely, that nutrition plays in modulating an This area of research has received
good nutrition at all life .:;fages individual’s susceptibility to environ-  particular attention from scientists as
can decrease susceptibility to ad- 1 ontal toxicants, including air pollut- it relates to the influence of nutritional
verse effects of toxicants. Addi- ants, food contaminants such as afla- status on women's response to toxi-
tional studies on the interactions toxin, heavy metals and pesticides. cants that can cause birth defects

between diet and chemical expo- This interest is based on resulfs from (Keen et al. 1997). Indeed, during the
sure in humans will be needed in  both animal experiments and human past few years, a consensus has been
the future. studies (Sinclair 2000; Bannerjee 1999;  emerging that consuming essential nu-
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were less than two-thirds of the RDA
in 76% of the high-income children,
compared to 60% of the low-income
children. This was due in part to lower
intakes of meat among the high-income
children, because their parents per-
ceived meat-heavy diets as unhealthy
and a source of excess dietary fat. Nu-
tritionists and public-health profes-
sionals often encounter such difficul-
ties as they try to define “optimal”
diets. Specifically, a diet that is low in
fat (presumably of value with respect
to the prevention of cardiovascular
disease) may also be low in important
essential micronutrients.

Furthermore, 24%, 22% and 20% of
the low-income children had intakes
of calcium, iron and copper, respec-
tively, that were less than two-thirds
of the FNB's recommended levels.
Similarly, for the high-income group,
19%, 13% and 16% of the children had
low intakes of calcium, iron and cop-
per, respectively. Therefore, a large
proportion of children may be at risk
for essential micronutrient deficiencies
independent of their sociceconomic
status.

Assuming that the ENB's recom-
mended intake values are appropriate,
essential nutrient intakes for many in-
dividuals are clearly inadequate. There
is a remarkable dearth of information
concerning how these marginal in-
takes influence an individual’s ability
to either respond to, or recover from,
exposure fo toxic xenobiotics (foreign
chemicals} or other natural stressors
such as ozone, pollutants and several
medications. The need for such studies

is particularly acute for young chil-
dren, given their high risk for nutrient
deficiencies and their vulnerability to
environmental contaminants.
Biochemical assessments can deter-
mine if low intakes of certain micronu-
trients are associated with abnormal
blood biochemistry. In the same study,
mean hemoglobin, hematocrit and
plasma ferritin values were similar
among the high- and low-income chil-
dren (table 1). However, 17% of the
children had hemoglobin and hemat-
ocrit values that were below the U.S.
Centers for Disease Control and Pre-
vention {CDC) cutoffs. Using a cutoff
of 10 micrograms per liter for ferritin,
8% of the children studied were classi-
fied as at risk for low iron stores.
Mean plasma iron, zinc and copper
concenirations were lower in the high-
income group than in the low-income
group. Hypozincemia — defined as a
plasma zine concentration less than
10.4 micromolars — was observed in
46% of the high-income and 13% of the
low-income children. The data demon-
strate that the marginal dietary intakes
of zinc and iron observed in the chil-
dren are functionally significant.
Blood lead concentrations, also de-
termined for the children in this study,
ranged from less than 5 to 14 micro-
grams per deciliter (Zidenberg-Cherr
et al. 1996). Encouragingly, only 2% of
the children in the high-income group
had blood lead in excess of 5 pg/dL,
but 25% of the children in the low-
income group had values exceeding
this level. While only two of the chil-
dren studied had blood lead levels

/

Regrettably, marginal
nutritional deficiencies
still occur in wide
segments of our society.
Based on extensive experi-
mental data, we know that
deficiencies can result in
an increased risk for a
number of toxicants.

that exceeded the current CDC action
level of 10 pg/dL, the fact that the
larger proportion of children in the
low-income group had blood lead lev-
els between 5 and 10 pug/dL is of con- .
cern; it demonstrates that children in
this group have a greater exposure to
lead compared to higher socioeco-
nomic groups.

Nutritional status of elderly

In addition to children, other age
groups such as the elderly can also be
characterized by inadequate diets (Roe
1992; Cohen and Ralston 1993;

‘Dickenson et al. 1993; Koughan and

Atkinson 1993; Neyman et al. 1998).
Using multiple 24-hour recalls and a
culturally sensitive food-frequency
questionnaire, we examined the di-
etary intakes of Hispanic senior citi-
zens. We recruited 80 Hispanic men
and women ages 60 to 93 years who
were either participating or not par-~
ticipating in congregate-site meal pro~
grams from senior centers and other
senior organizations in Kern and
Fresno counties. The results showed
that a large proportion of seniors con-
sume diets that provide less than two-
thirds of the FNB's recommended in-
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Even children of parents who believe they
are providing a healthy diet may not attain
optimal nutrition. The authors found that
children of higher socioeconomic status
did not necessarily have better diets than
low-Income children.

is true for university researchers as
well as for government agencies such
as the U.5. Environmental Protection
Agency, CDC and NTH. It is reason-
able to speculate that in the near fu-
ture, committees will likely be asked
to construct dietary recommendations
that are applicable to specific at-risk
populations. For example, if high in-
takes of dietary antioxidants reduce an
individual’s risk for heavy metal or
pesticide poisoning, it might be pru-
dent to suggest an increased vitamin E
or vitamin C requirement for exposed
populations. This type of logic has al-
ready been advanced for vitamin C in
that the recommended intake for this

nutrient is increased
for individuals who
smoke.

In a similar vein, if
subtle differences in-
the dietary intake of a
nutrient markedly
modulates the risk for
some disease {or the
susceptibility to vari-
ous toxicants), it sug-

~ gests that there
should be an in-
creased emphasis on
the study of the nutri-
tional status of high-
risk populations. If
such studies in tum
demonstrate that cer-
fain populations have
a higher than normal
risk for suboptimal di-
ets, new intervention
plans aimed at cor-
recting these deficits
will be needed. For
example, if it is dem-
£ onstrated that chil-
| = drenin migrant
£ farmworker families
d £ are at greater risk of
deficiencies of antioxi-
dants such as vitamin B, special efforts
could be made to increase vitamin E
intake of those children. However,
without adequate funds to conduct
controlled studies, we will not have
the answers necessary to make such
recommendations. Such efforts could
include more focused intervention
programs that incorporate supplemen-
tation with vitamin E and comprehen-
sive nulrition education programs to
ensure optimal intake of the nutrients
at risk. ~ '
Complicating matters is the grow-
ing awareness of the critical role that
genetics can play in modulating an
individual’s response fo toxicants, as
well as to nutritional deficiencies. It
will be difficult in the future to make
broad recommendations for entire
population groups. In place of general
recommendations, there will be an in-
creasing demand by the public for in-
dividualized dietary recommenda-
tions. The consideration of the work
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and living environment of the indi-
vidual is bound to play an increasing
role in the determination of an
individual’s “recommendations.”

The University has an obligation to
its constituency to make them aware
of ongoing research in this area. An ef-
ficlent and effective way of reaching

-~ the greatest number of people is

through the delivery of information
through educators who are trained in.
and understand, the scientific method.
A few years ago nubrition profession-
als often stated that “you can get all
the nuirients you need from food,” but-
now sclentists must accept newly ac-
quired knowledge that in some cases,
diets can be optimized through food
fortification and/or supplementation.
Finally, we must begin dealing with
the reality that people’s requirements
can differ significanily for certain nu-
trients, and we will have to develop
new education and intervention pro-
grams that address this reality.
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