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Summary

The Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC) provides specific supplemental foods, nutrition education, and
social service and health care referrals to low-income pregnant, breastfeeding,
and postpartum women, infants, and children up to age 5 years who are at
nutrition risk. The WIC program is based on the premise that many low-income
individuals are at risk of poor nutrition and health outcomes because of
insufficient nutrition during the critical growth and development periods of
pregnancy, infancy, and early childhood. The WIC program is a supplemental
food and nutrition program to help meet the special needs of low-income women,
infants, and children during these periods. Income below 185 percent of the
poverty level is one of the standards of eligibility for the WIC program. A
summary of WIC program components, services, and anticipated outcomes is
provided in Figure S-1.

All WIC program participants must be determined to be at nutrition risk on
the basis of a medical or nutrition assessment by a physician, nutritionist,
dietitian, nurse, or some other competent professional authority. Using nutrition
risk as a requirement for certification is a unique feature of the WIC program.
Public Law 94-105 broadly defines nutrition risk as ''(a) detrimental or abnormal
nutritional conditions detectable by biochemical or anthropometric measures, (b)
other documented nutritionally related medical conditions, (c) dietary
deficiencies that impair or endanger health, or (d) conditions that predispose
persons to inadequate nutritional patterns or nutritionally related medical
conditions."

SUMMARY 1

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


FI
G

U
R

E
 S

-1
 W

IC
 p

ro
gr

am
 c

om
po

ne
nt

s,
 se

rv
ic

es
, b

en
ef

its
, a

nd
 p

ro
je

ct
ed

 o
ut

co
m

es
.

SUMMARY 2

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


Nutrition risk criteria also provide the basis for a seven-level priority system
for eligible women, infants, and children. If a local WIC agency reaches its
maximum caseload given its level of funding, the WIC priority system is used to
maintain a waiting list of eligible applicants. As program openings become
available, they can be filled from the waiting list. In general, priority is given to
anthropometric, hematologic, and clinical evidence of medically based nutrition
risks over dietary-based nutrition risks; to pregnant and breastfeeding women and
infants over children; and to children over postpartum women.

In the summer of 1993, the Food and Nutrition Service of the U.S.
Department of Agriculture (now the Food and Consumer Service [FCS])
requested that the Food and Nutrition Board (FNB) of the Institute of Medicine
conduct a comprehensive review of the scientific basis for the nutrition risk
criteria used in the WIC program. In October 1993, the FNB established the
Committee on the Scientific Evaluation of WIC Nutrition Risk Criteria. The
committee was charged with conducting a study that included the following
tasks:

•   Performing a critical review of the literature surrounding the various
nutrition risk criteria used by the WIC program.

•   Developing scientific consensus (where possible) regarding the nutrition risk
criteria used by the WIC program, taking into account the preventive nature
of the program.

•   Identifying specific segments of the WIC population at risk for each
criterion.

•   Identifying gaps in the scientific knowledge base for the current nutrition risk
criteria used by the WIC program.

•   Formulating recommendations regarding appropriate criteria and, if
applicable, recommendations of numerical values for determining who is at
risk for each criterion.

•   Identifying critical areas for future research.
•   Identifying the practicality of consensus recommendations for nutrition risk

criteria for the variety of WIC program delivery settings.

COMMITTEE PROCESS AND STRUCTURE OF THE REPORT

Over the course of the study, the committee met five times, conducted two
public meetings, participated in many conference calls, and made site visits to
local WIC program clinics. The committee began its deliberations by reviewing
the WIC program. Since the federal WIC program does not have a uniform set of
nutrition risk criteria (where a risk criterion is defined as a risk indicator and its
cutoff point), the committee obtained a list of nutrition risk criteria used by WIC
state agencies in 1992. It categorized these into (1) anthropometric, (2)
biochemical and other medical, (3) dietary, and (4) predisposing risks to reflect
the definition of nutrition risk in federal WIC program regulations. Using terms
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based on this list, the committee conducted bibliographic searches of the
scientific literature and compiled and critically reviewed research findings. In
reviewing each risk criterion, the committee examined three issues: (1) Is there
scientific evidence that the criterion serves as an indicator of nutrition and health
risk? (2) Does the criterion serve as an indicator of nutrition and health benefit
from participation in the WIC program? (3) What cutoff value, if any, is
scientifically justified? The relationship between poverty and nutrition risk is also
discussed in the report because it is a separate standard for WIC program
eligibility. Poverty is not a WIC nutrition risk criterion and was not reviewed as
one.

The two public meetings gathered information from WIC program
administrators, staff, and participants as well as from researchers in the fields
related to the risk criteria under study. The public meetings and the visits to WIC
clinics provided valuable information about the use of nutrition risk criteria in the
WIC setting.

Chapter 1 of the committee's report on its study describes the structure and
function of the WIC program and provides an overview of the committee's task.
Chapter 2 reviews linkages between low-income and risk of inadequate nutrition.
Chapter 3 discusses the principles of nutrition risk assessment that guided the
committee in conducting its review and provides the framework used to develop
the committee's recommendations. Chapters 4 through 7 cover the nutrition risk
criteria used by the WIC program: anthropometric, biochemical and medical,
dietary, and predisposing risks. Chapter 8 provides conclusions and
recommendations regarding nutrition risk criteria and recommendations for
research and action.

The concept of nutrition risk assessment is integral to the design and
operation of the WIC program. Nutrition risk is a criterion for program
eligibility, and nutrition risk criteria are used to assign a priority level to women,
infants, and children. By serving those at the highest priority levels first, the WIC
priority system is used to allocate limited program resources among eligible
individuals. In addition, the nutrition risk assessments are used to tailor the WIC
intervention and, in some cases, to monitor the health and nutrition status of
program participants.

This report is a scientific assessment of the WIC nutrition risk criteria as
they are currently used to establish WIC eligibility and the priority of the WIC
eligible individuals. This scientific assessment is the basis for the final chapter's
general conclusions, recommendations for specific nutrition risk criteria, and
recommendations for future research and action.

The framework that was used in the scientific assessment conducted for this
report has two key features. The first is the exposition and utilization of the
concept of potential to benefit from the delivery of interventions and services
provided by the WIC program. The second is the explicit consideration of the
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concepts of yield of risk, yield of benefit, and sensitivity of the nutrition risk
criteria used by the WIC program, which are described below.

PRINCIPLES OF NUTRITION RISK ASSESSMENT

A nutrition risk assessment is used to determine eligibility for participation
in the WIC program. Nutrition risk assessment uses a risk criterion; a risk
criterion is defined by a risk indicator and a cutoff point. A risk indicator is any
measurable characteristic or circumstance that is associated with an increased
likelihood of poor outcomes, such as poor nutrition status, poor health, or death.
In some cases (e.g., low hemoglobin level), a risk indicator could also be
considered to be an outcome. The cutoff point may be the presence or absence of
the condition (e.g., a diagnosis of diabetes mellitus) or a value chosen from many
possibilities for a specified population (e.g., a hemoglobin value of 11.0 gm/dl
for women in their first trimester of pregnancy).

The committee agreed that nutrition risk criteria used in the WIC program
should serve both as indicators of nutrition and health risk and as indicators of
nutrition and health benefit. Indicators of nutrition and health risk should select
those who have the greatest need for the services provided by the WIC program
because they are either more unhealthy or poorly nourished at the time of
assessment or are at future risk of ill health, overnutrition, or undernutrition.
Indicators of nutrition and health benefit are those that improve the efficacy of
participation in the WIC program by selecting those potential participants most
likely to benefit from participation over those less likely to benefit from
participation.

Once a risk indicator is chosen as a predictor of benefit, a cutoff point for the
indicator is set as the level below or above which individuals are eligible for
participation in the WIC program. Four important concepts in selecting cutoffs
for the nutrition risk indicators used by the WIC program are yield of benefit,
yield of risk, sensitivity, and efficacy of WIC interventions:

1.  Yield of benefit: the percentage of those truly at risk who will actually
experience nutrition and health benefit among all those, with or
without the risk, who are selected by a nutrition risk indicator and its
cutoff point. Individuals are considered truly at risk if they would
have a bad outcome without an intervention.

2.  Yield of risk: the percentage of those truly at risk who are identified
at risk.

3.  Sensitivity: the percentage identified of all those who could benefit
from the WIC program.

4.  Efficacy of WIC interventions: the percentage of individuals selected
for the WIC program whose bad outcomes will be prevented or
reduced.
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Yield of benefit can be high only if the yield of risk is high and the WIC
program can prevent or reduce bad outcomes for those at risk. A perfect yield of
risk occurs at the cutoff point at which all those selected for participation in the
WIC program are truly at risk. A perfect yield of risk, however, implies that many
who could benefit are not selected. Identification of all who could benefit is
called perfect sensitivity. In general, there is a trade-off between yield of risk and
sensitivity, and it is usually impossible to achieve both maximum yield of risk
(serving only those truly at risk) and perfect sensitivity (identification of all those
at true risk). Overall yield of benefit is affected both by the yield of risk and the
efficacy of the interventions, since it is the product of the yield of risk and the
efficacy.

These concepts of yield of risk, yield of benefit, and sensitivity, in
conjunction with the concepts of indicators of risk and indicators of benefit, have
implications that underlie both the assessments of the nutrition risk criteria used
by the WIC program and the development of the report's conclusions and
recommendations. Ideally, risk indicators and cutoff points should be chosen such
that the highest proportion of those who are truly at risk can be identified and the
highest proportion of those identified can benefit from WIC program
participation. With limited program resources, cutoff points should be set with
less than perfect sensitivity to increase yield, recognizing that as cutoff points
become more restrictive, some individuals who could benefit from WIC services
will not be served.

The following decision process underlies the committee's recommendations.
This process could be used to review other risk criteria that the WIC program
may be asked to approve in the future.

•   For nutrition risk criteria for which there is good evidence of both nutrition
and health risk and benefit from the WIC program, the committee
recommends use of these criteria by all state WIC programs.

•   For nutrition risk criteria for which the risk indicator is a predictor of both
nutrition and health risk and benefit from the WIC program but for which
cutoffs have been set so that many individuals selected are not truly at risk,
the committee recommends using the risk indicator with more stringent
cutoff values.

•   For risk criteria for which there is strong evidence of nutrition and health risk
but uncertain evidence of benefit, the committee recommends using the
nutrition risk criteria and conducting further research on the benefit from the
WIC program.

•   For risk criteria for which there is good evidence of nutrition and health risk
and benefit from the WIC program, but poor ability to identify those at risk
with current methods, the committee recommends that action be taken to
develop better assessment tools. Pending this result, the committee
recommends
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using the best available methods to identify the risk, using scientifically
justifiable cutoff values.

•   For risk criteria for which there is strong evidence of nutrition and health risk
but no direct or indirect evidence of benefit, either theoretical or empirical,
the committee recommends discontinuing use of these risk criteria.

•   For risk criteria with weak evidence of risk or benefit, the committee
recommends discontinuing use of these criteria.

The WIC program is a broad-based and comprehensive food and nutrition
program with three main components: (1) supplemental foods, (2) nutrition
education, and (3) referrals to health care and social service providers. Thus,
evidence of benefit from the WIC program, either theoretical or empirical, could
be from any of the three program components. In making its recommendations
for each nutrition risk criterion, however, the committee decided that evidence of
benefit from the WIC program should reflect the ability of an individual with that
risk to benefit (avert bad outcomes) from the WIC food package or, in some
cases, from nutrition education.

Benefit from only the referral services of the WIC program was not
considered sufficient to justify the use of a nutrition risk criterion. Three main
reasons for this decision follow: (1) the provision of supplemental foods and
nutrition education account for nearly all the WIC program costs; (2) it is
difficult to justify the provision of a monthly food package worth approximately
$30 per WIC participant unless there is evidence that the individual can benefit
from the food package or the nutrition education that accompanies the provision
of food; and (3) the WIC program is designed to be only an adjunct to good
health care and is not itself a comprehensive health program. Nonetheless, the
committee respects the comprehensive nature of the program.

GENERAL CONCLUSIONS

The committee reached seven general conclusions about the WIC nutrition
risk criteria and priority system:

•   A body of scientific evidence supports a majority of the nutrition risk criteria
used by the WIC program. For some of the risk criteria, however, there are
serious gaps in the evidence.

•   Nutrition risk criteria used by many states have a high sensitivity and low
yield of benefit. This is because the prevalence of many of the risk
conditions is low and the cutoffs used are generous, resulting in both the
selection of many of those who have the risk condition (high sensitivity) and
the selection of many individuals who do not have the risk condition (low
yield of risk, which results in low yield of benefit).
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•   Use of generous cutoff points or loosely defined conditions in categories
designated by federal regulation to receive high priority for eligibility may
result in denial of services to individuals who are actually at higher nutrition
risk. When resources are limited, individuals in lower priority categories
may not be served even if their true risk is very high, while those in high
priority categories must be served. Very generous cutoff points produce a
low yield of benefit without any increase in sensitivity (serving more of
those truly at risk). Loosely defined risk conditions are those that encompass
a broad range of medical problems with varying degrees of nutrition risk or
potential to benefit from WIC participation. Such loosely defined nutrition
risk criteria include endocrine disorders, renal disease, chronic and recurrent
infections, food allergies, and genetic and congenital disorders.

•   There is some inconsistency between the WIC program's goals, design, and
implementation. The goal of the WIC program is one of primary prevention
—to prevent the occurrence of health problems. Through the use of nutrition
risk criteria, the WIC priority system is designed in principle to be a
secondary/tertiary prevention program to reduce or cure identified risk.
However, through the use of generous cutoff points, loosely defined risk
conditions, and a priority system that places pregnant women and infants at
the highest priorities, in general, the WIC program operates as a primary
prevention program for pregnant women and infants and a secondary and
tertiary prevention program for children and postpartum women.

•   The WIC priority system should be reexamined. Many individuals now
classified in low priority categories have more potential to benefit from WIC
services than some individuals placed in higher priority categories. For
example, a child of a mentally retarded parent (currently priority VII) or an
anemic child age 3 years with a very low hemoglobin (currently priority III)
may have a greater potential to benefit than an infant classified as anemic
(currently priority I) by a criterion with a too generous cutoff point.

•   It is important that the WIC program reevaluate the criteria in use every 5 to
10 years and change cutoffs and incorporate new criteria as necessary. This
is because the yield of risk of a criterion increases as the prevalence of the
risk in the population increases, and it decreases as the prevalence of the risk
in the population decreases. For example, the yield of risk of the nutrition
risk criterion for poor growth has decreased over time as the prevalences of
wasting and stunting have declined. The addition of homelessness as a
nutrition risk criterion by the WIC program reflects, in part, increases in the
prevalence of homelessness.

•   There is a need to identify or develop additional nutrition risk criteria that
select those individuals who are at risk of developing specific health and
nutrition problems if they do not receive WIC benefits. Since the WIC
program is believed to be a major contributor to the decline in the prevalence
of health and nutrition problems (for example, iron deficiency anemia), it is
important to
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identify practical indicators of the risk of developing the problem so that the
WIC program can maintain its preventive function. Dietary risk criteria or
predisposing risk criteria may do this, but data are limited. Setting high
cutoff points for anemia or poor growth does not effectively identify those
at risk of developing the problem.

In addition, the committee emphasizes the importance of the systematic
collection of data about the prevalence of individuals meeting specific WIC
nutrition risk criteria.

RECOMMENDATIONS FOR SPECIFIC NUTRITION RISK
CRITERIA

Table S-1 summarizes the committee's recommendations for use of nutrition
risk criteria, cutoff values, and the segments of the population to which they
apply. For greater specificity, the name of the criterion used occasionally differs
from that used by the WIC program. The recommendations are intended to apply
to all states. Exceptions may be made if the meaning of the criterion in a
particular context is different or the condition (e.g., pica) is common in one state
and uncommon in another. Brief supplementary information about these
recommendations follows for each of the categories of nutrition risk criteria. The
full report provides the basis for each recommendation.

Anthropometric Risk Criteria

Anthropometric risk criteria are used in the WIC program to assess
individuals for nutrition risk and to monitor their nutrition status or their response
to WIC program interventions over time. The committee's review indicated that
most of the WIC anthropometric risk indicators are predictors both of nutrition
and health risks and of benefit from participation in the WIC program. The cutoff
points used for anthropometric risk indicators among WIC programs vary
substantially, however, with resulting effects on yield. Therefore, the committee
recommends that cutoff points for anthropometric measures be limited to those
that are scientifically justified. It further points out that there is no obvious
justification for the use of symmetric cutoff points (for example, at the 5th and
95th percentiles).

Risk criteria for which there was very little evidence of nutrition risk or
benefit from WIC participation include maternal short stature, abnormal
postpartum weight change, and infants large for gestational age. Therefore, the
committee recommends discontinuing use of these nutrition risk criteria.
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Biochemical and Other Medical Risk Criteria

In general, the biochemical and other medical risk criteria predict nutrition
and health risk, with varying degrees of benefit. The most common concern of the
committee was the lack of scientific justification for the generous cutoff points
for biochemical and certain other medical risk criteria currently used by many
state WIC agencies.

Of the biochemical and other medical risk criteria, anemia is used most
frequently in the WIC program to establish the eligibility of women, infants, and
children to participate in the program. Cutoff values for anemia vary substantially
among state WIC agencies, with little or no scientific justification for variation
from standard definitions. The committee recommends that anemia continue to be
used as a risk criterion in the WIC program but discourages the use of high cutoff
points because of the resulting low yield from increased iron intake. That is, the
high cutoff values for anemia used by many state WIC programs result in the
inclusion of many who do not have and are not at risk of anemia and, thus, are
unlikely to benefit from provision of WIC supplemental food.

Many biochemical and other medical nutrition risks are documented as the
result of diagnosis by a medical care provider of an existing condition that affects
nutritional needs or may be improved by dietary management. These diagnosed
conditions are reported to WIC program staff. The committee recommends that
most of these nutrition risk criteria continue to be used in the WIC program, using
cutoff points that generally are documentation or diagnosis of the disease or
disorder.

Maternal cigarette, alcohol, and illegal drug use among pregnant and
lactating women pose significant health risks but uncertain benefit from
participation in the WIC program. On an interim basis, the committee
recommends that these criteria be used in the WIC program, with a cutoff of ''any
use."1

Risk criteria for which there was risk and benefit only under specific
conditions included long-term drug-nutrient interactions and chronic and
recurrent infections. The committee feels that these criteria were too vague to be
useful in their current form. It recommends that a listing of drugs for which there
are clear drug-nutrient interactions or potential for misuse be developed. The use
of other medications would not be associated with nutrition risk or benefit, and
thus their use would not provide a basis for eligibility. For chronic and recurrent
infections, evidence of risk and benefit was available only for

1 Three committee members preferred to set higher cutoff points that would more
clearly delineate women whose substance use places them at higher risk for poor
outcomes. Barbara Abrams and Barbara Devaney preferred to set higher cutoff points for
cigarette and alcohol use; Roy Pitkin preferred a higher cutoff point only for alcohol use.
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certain chronic infections for which there were documented nutrition deficits, and
the committee recommends that states should clearly define "chronic" or
"recurrent" in determining cutoff points for these indicators.

Risk criteria for which there was very limited evidence of nutrition risk or
benefit from participation in the WIC program included food intolerance other
than lactose intolerance, high age at conception, previous placental
abnormalities, history of postterm delivery, high parity, preeclampsia and
eclampsia, and prematurity as a risk criterion for children ages 1 to 5 years. The
committee recommends that these nutrition risk criteria no longer be used in the
WIC program.

Dietary Risk Criteria

Three major categories of dietary risk criteria are reviewed: inappropriate
dietary patterns, inadequate diets, and food insecurity. Risk criteria classified as
inappropriate dietary patterns are listed in Table S-1. The committee found that
there are clear health and nutrition risks associated with selected inappropriate
dietary patterns and that the potential to benefit from participation in the WIC
program is high. For women and for children at least 2 years of age, failure to
meet Dietary Guidelines for Americans is a dietary risk criterion that receives
increased attention in this report.

As long as the food provided by the supplemental food package is eaten, the
WIC program is likely to improve the diets of those WIC participants with
inadequate diets. In the WIC setting, however, diet recalls and food frequency
questionnaires that compare estimated nutrient intake with Recommended Dietary
Allowances have poor ability to ascertain who actually has inadequate diets.
Thus, even though the WIC program is likely to improve dietary intake, the
committee recommends discontinuing use of inadequate diets as a nutrition risk
criterion because it has a very low yield. Nonetheless, diet recalls or food
frequency questionnaires are useful in the WIC program for identifying foods
commonly consumed and providing a starting point for nutrition education.

Food insecurity is defined as the lack of predictable, sustainable access in
socially acceptable ways to enough food of adequate quality to sustain health.
Although this risk criterion is just beginning to be used by state WIC agencies,
and there is limited evidence to evaluate causal links to nutrition and health risk,
the committee believes that there is a fundamental value to addressing the risk to
health and nutrition related to a lack of access to food. The benefit of participation
in the WIC program for those at risk of food insecurity is high. Therefore, the
committee recommends use of food insecurity as a nutrition risk criterion in the
WIC program. At present, however, there is insufficient scientific evidence on
which to select a cutoff point that would identify those most likely to benefit from
the WIC program.
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Predisposing Nutrition Risk Criteria

Currently, predisposing nutrition risk criteria receive a low priority within
the WIC program. The use of predisposing nutrition risk criteria warrants
additional attention. If an individual has a predisposing risk but no other risk, he
or she will be placed in a priority category that is usually unserved by the WIC
program. This may limit the WIC program's ability to serve as a preventive
program. Additional attention to the predisposing nutrition risk criteria is
warranted because (1) they have a high yield for risk and a high, but as yet
unknown, potential for benefit from WIC services and (2) the prevalence of some
of these factors (e.g., homelessness) is increasing, thus increasing the overall
yield of these criteria.

The committee supports the use of most of the predisposing risk criteria that
have been used in the WIC program (see Table S-1).

The committee recommends that a diagnosis of depression be added as a
predisposing risk criterion for women, and that diagnosed maternal depression be
added as a predisposing risk criterion for infants and children. Because of the lack
of evidence that nutrition will benefit those exposed to passive smoking, the
committee recommends that this risk criterion no longer be used in the WIC
program.

RECOMMENDATIONS FOR FUTURE RESEARCH AND
ACTION

Research Recommendations

Regarding the nutrition risk criteria reviewed in the report, the committee
recommends the following areas for future research:

•   Develop anthropometric standards (including weight change velocity) for
pregnant and lactating women, including adolescents. These standards
should be suitable to assess the likelihood that these women would benefit
from nutrition intervention and to achieve improved reproductive outcomes.

•   Evaluate whether the use of a combination of criteria (e.g., an
anthropometric risk criterion plus a dietary risk criterion) may be more
effective than the use of a single risk criterion in predicting a benefit from
participation in the WIC program.

•   Evaluate whether overweight or obese mothers and their infants and children
benefit from current WIC program interventions. The prevalence of
overweight and obesity among low-income women, infants, and children is
increasing over time, and the health and nutrition risks of obesity are well-
documented.

•   Evaluate the yields of benefit for the various cutoff points used for
anthropometric risk criteria—recognizing that there is no obvious
justification
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for symmetric high and low cutoff points. It is possible that current cutoff
points are so generous that the yield of benefit from WIC program
interventions is low.

•   Examine how the WIC program affects nutrition outcomes for individuals
with selected medical risk factors.

•   Determine the extent to which women who use cigarettes, alcohol, and/or
illegal drugs benefit from the WIC program and the level of use of these
substances that should be set as the cutoff point, if applicable.

•   Invest in the development and validation of practical dietary assessment
instruments that can be used across WIC programs for the identification of
inappropriate dietary patterns, inadequate dietary intake, and food
insecurity, recognizing that adaptations may be needed for culturally diverse
populations.

•   Examine the utility of predisposing factors (such as homelessness,
migrancy, low level of maternal education, child abuse and neglect, and
maternal depression) as predictors of benefit from WIC program services.

Action Recommendations

In addition to these research recommendations, the committee recommends
the following actions be taken by the Food and Consumer Service, U.S.
Department of Agriculture, to provide guidance to state WIC agencies in the
development of nutrition risk criteria:

•   Adopt scientifically justified cutoff values for anemia and for anthropometric
criteria among women, infants, and children, realizing that they may be
different across populations as prevalences change.

•   Define preterm consistently as delivery before the end of the 37th

postmenstrual week for both mothers and their infants.
•   Adopt scientifically justified cutoff points for young maternal age

(chronological or gynecological, or both), because increased risks associated
with births to these women cannot be entirely explained by poverty.

•   Distinguish among some of the broadly defined medical and dietary
conditions used by the WIC program in order to identify eligible WIC
participants truly at high nutrition risk. These broad nutrition risk categories
include endocrine disorders, renal disease, chronic and recurrent
infections, food allergies, and genetic and congenital disorders. They
include a broad range of medical problems with varying degrees of nutrition
risk or potential to benefit from participation in the WIC program.
Similarly, the category inappropriate diet includes some behaviors for which
little nutrition risk is evident. The list in Table S-1 distinguishes among
criteria in the broad nutrition risk categories.

•   Appoint an expert committee to provide guidance on cutoff points for
cigarette, alcohol, and illegal drug use that will identify pregnant and
lactating women who are most likely to benefit from the WIC program.
Members of the expert committee should have expertise in substance abuse
during pregnancy
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and lactation, assessment and treatment of substance abuse, public policy,
nutrition, and epidemiology.

•   Identify the specific drugs that place individuals at nutrition risk with
prolonged use and for which WIC program interventions could provide
some benefit. The current nutrition risk criteria drug-nutrient interactions
and inappropriate use of medications are too broadly defined and likely to
produce very low yield of benefit.

•   Disseminate information about risk criteria widely.
•   Consider changing the current WIC priority system to give higher priority to

those nutrition risk criteria identified in this report as having strong
relationships to risk and potential to benefit and lower priority to nutrition
risk criteria with weaker relationships to risk and potential to benefit.

1.  Risk criteria that merit higher priority: vegan diets, highly restrictive
diets, selected aspects of inappropriate infant feeding, food
insecurity, homelessness, child of a mentally retarded parent.

2.  Risk criteria that merit higher priority among children: nutrient
deficiency diseases, failure to thrive, inborn errors of metabolism,
gastrointestinal disorders.

3.  Risk criteria that merit lower priority: mild nausea and vomiting
during pregnancy; lack of prenatal care; cigarette, alcohol, and
illegal drug use.2

Such a change in the priority system would require disaggregating the
current categories (anthropometric, medical, dietary, and predisposing) that are
used for ranking each risk criterion into one of seven priorities. It would also
mean that in some cases children could be given priority over pregnant women.
Such a change should improve the targeting of the program in terms of both risk
and benefit.

2 Three committee members (Barbara Abrams, Barbara Devaney, and Roy Pitkin)
prefer retaining high priority for the criteria alcohol use and illegal drug use. Barbara
Abrams and Barbara Devaney prefer retaining the high-priority level for the criterion
cigarette use as well. See footnote 1 concerning cutoff points for these criteria.
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1

Overview

The Special Supplemental Nutrition Program for Women, Infants, and
Children (the WIC program; originally the Special Supplemental Food Program
for Women, Infants, and Children) provides supplemental foods, nutrition
education, and social service and health care referrals to five categories of low-
income individuals (categorical criteria): pregnant, breastfeeding, and postpartum
women, infants (0 through 12 months of age), and children (13 months up to 5
years of age) if they are identified at nutrition risk. The WIC program is based on
the premise that many low-income people are at risk of poor nutrition and health
outcomes because of insufficient nutrition during the critical growth and
developmental periods of pregnancy, infancy, and early childhood. The WIC
program is a supplemental food and nutrition program to help meet the special
needs of low-income women, infants, and children during these periods.

In addition to categorical criteria and income standards, eligibility for
participation in the WIC program requires evidence of nutrition risk. To become a
participant, each applicant must be determined to be at nutrition risk on the basis
of a medical or nutrition assessment conducted by a competent professional
authority such as a physician, physician assistant, nutritionist, dietitian, nurse, or
state or locally medically trained health official (7 CFR Subpart A, Section
246.2). Public Law 94-105 broadly defines nutrition risk as "(a) detrimental or
abnormal nutritional conditions detectable by biochemical or anthropometric
measures, (b) other documented nutritionally related medical conditions, (c)
dietary deficiencies that impair or endanger health, or (d) conditions that
predispose persons to inadequate nutritional patterns or nutritionally related
medical
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conditions." Each state, territorial, or tribal WIC agency uses specific criteria for
nutrition risk assessment within these guidelines.1

The criteria (nutrition risk indicators and their cutoff points) used for
nutrition risk assessments vary widely across states. Over the years, concerns
have been expressed about this variation and the resulting potential for unequal
access to the program on the basis of geographic residence (GAO, 1979, 1980;
USDA, 1986). As a result, the U.S. Congress in 1989 mandated that the U.S.
Department of Agriculture (USDA), in consultation with state WIC agency
directors and other nutrition experts, conduct a review of the nutrition risk criteria
used by the WIC program (Public Law 101-147). USDA then reviewed a selected
group of 14 existing nutrition risk criteria and published a compilation of these
reviews in 1991 to fulfill this legislative mandate (USDA, 1991). In its 1992
report, the National Advisory Council on Maternal, Infant, and Fetal Nutrition
commented on the 1991 reviews and made recommendations regarding existing
nutrition risk criteria. In particular, it recommended that homelessness, migrancy,
and alcohol and drug abuse be included as independent nutrition risk criteria
(USDA, 1992).

CHARGE TO THE COMMITTEE

With continued concern over the variation among nutrition risk criteria
across state WIC programs, the Food and Nutrition Service (FNS; now the food
and Consumer Service [FCS], USDA) requested that the Institute of Medicine
(IOM) review the scientific basis for the nutrition risk criteria used in the WIC
program. In October 1993, the Food and Nutrition Board of the IOM established
the Committee on the Scientific Evaluation of WIC Nutrition Risk Criteria. The
committee was charged with conducting a study to include the following:

•   Performing a critical review of the literature surrounding the various
nutrition risk criteria used by the WIC program.

•   Developing scientific consensus (where possible) regarding the nutrition risk
criteria used by the WIC program, taking into account the preventive nature
of the program.

•   Identifying specific segments of the WIC population at risk for each
criterion.

•   Identifying gaps in the scientific knowledge base for current nutrition risk
criteria used by the WIC program.

1 Throughout this report, the generic terms state WIC agency and state agency are used
to denote programs or program requirements that apply uniformly to state, territorial, or
tribal WIC programs.
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•   Formulating recommendations regarding appropriate criteria and, if
applicable, recommendations of numerical values for determining who is at
risk for each criterion.

•   Identifying critical areas for future research.
•   Identifying the practicality of consensus recommendations for nutrition risk

criteria for the variety of WIC program delivery settings.

This report responds to these tasks.

THE WIC PROGRAM

Program Benefits

The WIC program is a broad-based and comprehensive food and nutrition
program providing three main benefits to participants: (1) supplemental foods,
(2) nutrition education, and (3) referrals to health care and social service
providers. The WIC program serves as an adjunct to available health care to
prevent the occurrence of nutrition-related health problems and to improve the
health status of participants. Thus, in standard public health terms, the WIC
program serves as both a secondary prevention and tertiary prevention program
by providing risk appraisal and risk reduction (secondary prevention) and by
providing treatment or rehabilitation to individuals with a diagnosed health
condition (tertiary prevention) (Kaufman, 1990).

The structure of the program's components is shown in Figure 1-1 and
includes the following anticipated benefits:

•   For pregnant women, the WIC food supplements are expected to improve
their nutrition status during pregnancy, which, in turn, is expected to
improve pregnancy outcomes and enhance the nutrition status of both
mother and infant.

•   For breastfeeding women, the WIC food supplements (basic or enhanced
breastfeeding food packages) are expected to provide nutrients to meet the
special dietary needs of mothers who are breastfeeding, improve lactation
performance, and enhance the nutrition status of both mother and infant.

•   For nonbreastfeeding, postpartum women, the WIC food supplements are
expected to improve their nutrition status, thus reducing the incidence of
health problems associated with the physical demands of the postpartum
period and improving health and nutrition status during the
interconceptional period.

•   For infants and children, the WIC food supplements are expected to reduce
the prevalence of iron deficiency anemia, improve diets, and improve
physical and mental growth and development.
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•   The nutrition education component of the WIC program is expected to stress
the relationship between nutrition and good health, with special emphasis on
the needs of pregnant, postpartum, and breastfeeding women, infants, and
children under 5 years of age; to assist individuals at nutrition risk in
achieving positive changes in food habits; and to take into account ethnic,
cultural, and geographic food preferences.

•   Referrals to health care providers are expected to promote good health care
among participants. For pregnant women, the health care referral system is
expected to increase their use of prenatal and postpartum care; for
breastfeeding and postpartum women, infants, and children, the WIC
program is expected to facilitate their access to routine preventive as well as
other health care services, such as immunization, family planning, smoking
cessation, and drug treatment and counseling programs.

•   Social service referrals to substance abuse treatment and counseling, housing
assistance, Medicaid, Aid to Families with Dependent Children (AFDC), and
food stamps are expected to aid in addressing the full range of the health and
nutrition needs of low-income women and their children.

Supplemental food is provided in the form of food or, more commonly, a
food instrument (either a voucher or a check) that can be used to purchase food in a
store. The food instrument identifies the quantities of specific foods, including
brand names, that can be redeemed with that instrument. WIC food packages
include various combinations of iron-fortified infant formula or milk and cheese,
eggs, iron-fortified adult or infant cereals, fruit or vegetable juices rich in vitamin
C, and dried peas or beans and peanut butter.

The food packages contain food sources of specific nutrients that are
assumed to be lacking in the diets of the population potentially eligible to
participate in the WIC program: protein, vitamin A, vitamin C, calcium, and iron.
WIC program regulations require tailored food packages that provide specified
types and amounts of food appropriate for seven categories of participants: (1)
infants from birth to 3 months of age, (2) infants from 4 to 12 months of age, (3)
women, infants, and children with special dietary needs, (4) children from 1 year
of age to the 5th birthday, (5) pregnant women, (6) postpartum nonbreastfeeding
mothers, and (7) breastfeeding mothers (basic or enhanced food package). The
amounts and types of food in each package vary by type of recipient (e.g.,
breastfeeding versus nonbreastfeeding mothers) and their individual nutrition
need. USDA regulations specify the maximum amounts for each food package.
Competent professional authorities at the local level tailor WIC food packages to
meet specific individual needs, based on guidance from state WIC agencies.
Special formulas or medical foods may be provided if medically indicated for
infants, children, and women with special dietary needs.

Monthly food packages for infants who are not being breastfed may contain
up to 403 fluid ounces of concentrated, liquid, iron-fortified infant formula (or
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powdered or ready-to-feed formula in equivalent amounts), 24 ounces of dry
iron-fortified infant cereal, and 63 fluid ounces of vitamin C-rich infant juice (or
equivalent amounts of adult-strength fluid or concentrated juice). Monthly food
packages for pregnant and breastfeeding women may contain up to 28 quarts of
fluid milk (with substitutions allowed for cheese and evaporated, skim, or dry
milk), 2.5 dozen eggs (or egg powder), 36 ounces of dry, iron-fortified cereal, 276
ounces of fluid vitamin C-rich juice, and either 1 pound of dried beans or peas or
18 ounces of peanut butter.

Children 1 to 5 years of age receive the same foods (and allowable
substitutions as stated above) in the same quantities except for fluid milk (up to
24 quarts). The enhanced food package for breastfeeding women adds cheese (1
pound) in addition to fluid milk, provides more juice (a total of 322-336 fluid
ounces), includes both dried beans or peas and peanut butter, adds 26 ounces of
canned tuna fish, and adds fresh, frozen, or canned carrots (2 pounds fresh or
frozen or two 16- to 20-ounce cans).

The WIC program also provides nutrition education to improve the nutrition
status of participants. Local agencies must spend at least one-sixth of WIC
program administrative funds on nutrition education and counseling. WIC
agencies must offer at least two nutrition education sessions to a participating
woman in each 6-month certification period. However, participants cannot be
denied food supplements if they do not attend the specified nutrition education
sessions. Programs to promote breastfeeding and to foster successful lactation
performance are an important part of the WIC program's nutrition education
efforts, and program resources are specifically earmarked for this purpose.
Federal funds designated for WIC nutrition services and program administration
may be used to purchase breastfeeding aids such as breast pumps for use by
breastfeeding women.

To qualify as a provider of WIC program services, the local agency must
arrange for health care services to be available and accessible to low-income
women, infants, and children. The WIC program advises clients about the types
of health care available, the locations of health care facilities, how they can
receive health care, and why it is beneficial. Many WIC program service sites are
located at or adjacent to public health clinics.

In summary, the overarching goal of the WIC program is to improve the
nutrition and health status of women, infants, and children, which in turn should
improve pregnancy outcomes and promote optimal child growth and
development. Although supplemental food assistance is the cornerstone of the
WIC program, nutrition education and health care and social service referrals are
also integral components of benefit to WIC participants.
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WIC Program Eligibility Criteria

Eligibility for participation in the WIC program is based on categorical
criteria, income criteria, and evidence of nutrition risk. To be eligible on the basis
of the categorical criteria, an individual must be either (1) a pregnant woman, (2) a
breastfeeding woman less than 1 year postpartum, (3) a nonbreastfeeding,
postpartum woman up to 6 months after delivery, (4) an infant up to 1 year of
age, or (5) a child 1 year of age to the 5th birthday.

States have the option of setting eligibility on the basis of income at the
income level required to obtain free or reduced-price health services, provided
that the income levels used range from between 100 and 185 percent of the
federal poverty level. Nearly all states currently use income at 185 percent of the
poverty level as the eligibility threshold on the basis of income. Some states have
given their local agencies authority to set their own income eligibility thresholds,
within the 100 to 185 percent range (if they use lower income eligibility
thresholds for free or reduced-price health care in their local areas), and to use
weekly, monthly, or annual income as the basis for eligibility. In addition,
categorically eligible individuals can become income eligible for participation in
the WIC program through participation in the Medicaid, Food Stamps, or Aid to
Families with Dependent Children programs (known as adjunct or automatic
eligibility).

The participant must be determined to be at nutrition risk on the basis of a
medical or nutrition assessment by a competent professional, such as a physician, a
nutritionist, a nurse, or some other health professional. Each state WIC agency
establishes and uses specific assessment criteria for nutrition risk within federal
guidelines. The minimum information that must be collected on each WIC
program participant includes: height (length for infants), weight, and results from
a blood test for iron deficiency anemia (infants younger than 6 months are
exempt from the blood test). Eligibility can be determined on the basis of data
collected at the local agency or with referral data from a competent professional
not on staff at the local agency. The cutoff values used to determine nutrition risk
vary widely across states.

Legislative and Programmatic History of the WIC Program

By the late 1960s, the federal focus on feeding low-income Americans had
expanded dramatically to reflect the decade's War on Poverty programs, and
policymakers were becoming more interested in the relationship between
nutrition and health. School food programs, commonly referred to as school
''feeding" programs, began to be called child "nutrition" programs following
enactment of the Child Nutrition Act of 1966.
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More emphasis on diet, nutrition, and health followed the publication of the
final report of the White House Conference on Food, Nutrition, and Health
(WHC, 1970). In 1969, largely in response to growing concerns about
malnutrition and related health problems among low-income pregnant women and
children, and because of the political pressures generated by the 1968 Poor
People's Campaign, USDA began what was later to be called the Commodity
Supplemental Food Program. This program provided free, government-purchased
commodities to low-income, nutritionally at-risk pregnant women, new mothers,
and children under 6 years of age.

At approximately the same time, physicians began to notice an increase in
the number of young, pregnant women or mothers and infants arriving at public
health clinics who, after clinical examination, were determined to have a variety
of symptoms but no overt evidence of disease (Leonard, 1994). These patients'
primary complaint was a lack of food for their families. In 1968, a group
including community-based public health physicians; staff of the Bureau of
Women and Children of the then U.S. Department of Health, Education, and
Welfare; and staff of the then Consumer and Marketing Service, USDA, met to
discuss the problem. The suggestion was made to build food commissaries
attached to neighborhood health clinics and to stock them with commodity foods
and infant formula. Food prescribed via vouchers by clinic physicians or staff
would provide low-income women, infants, and children with a supplemental
food package at the same time that they received health care services. USDA
opened a demonstration commissary-clinic in Atlanta, Georgia, in the fall of
1968. Later, another health clinic-food distribution program began in Baltimore,
Maryland, through the Johns Hopkins University School of Medicine.

Expansion of these demonstration projects was given statutory authority by
the U.S. Congress in 1972 (Public Law 92-433). Thus, the WIC program
officially began as a 2-year pilot program linking health care to food assistance
for low-income pregnant women, nursing mothers, infants, and preschool-age
children considered to be at health risk because of poor nutrition. It was
authorized under Section 17 of the Child Nutrition Act and was to supplement the
Food Stamp Program and two other smaller programs that served similar target
groups.

The WIC program made cash grants to state health departments or
comparable health agencies for distribution to the local agencies operating the
programs. During the initial years, eligible recipients were low-income pregnant
and postpartum women, infants (to age 1 year), and children (ages 1 to 4 years)
who were determined by competent professionals to be at nutrition risk because
of inadequate nutrition and inadequate income. Participants received specified
food items either directly by picking them up at WIC centers or through home
delivery, or by using coupons or vouchers to redeem specific food items at local
grocery stores. Recipients had to live in areas that were served by clinics or other
health facilities that had been determined to have significant numbers of

OVERVIEW 30

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


infants and pregnant and postpartum women at nutrition risk. The 1972 law also
required that the benefits of the program be evaluated and reported to Congress.

A special task force was established to design the program, and on July 11,
1973, this task force published initial regulations. These regulations required
local clinics to apply for WIC program grants through their state departments of
health. The USDA's Food and Nutrition Service designed the eligibility criteria
used by state agencies for participants and the contents of the monthly
supplemental food package (i.e., the kinds and amounts of food). Between
August and December 1973, a total of 216 WIC programs were approved.

National Expansion

The WIC program's legislative history shows an increasing focus on the
preventive nature of the WIC program. The 1975 Amendments to the National
School Lunch Act of 1946 and the Child Nutrition Act of 1966 restated the WIC
program's purpose: "to provide supplemental nutritious food as an adjunct to good
health care during such critical times of growth and development in order to
prevent the occurrence of health problems" (Public Law 94-105). These
amendments also liberalized eligibility, extending the period for breastfeeding
mothers to 1 year postpartum and that for nonbreastfeeding mothers to 6 months
postpartum, and raising the age limit for children from the fourth birthday to the
fifth birthday. In addition, the law provided for a National Advisory Council on
Maternal, Infant, and Fetal Nutrition, with members to be appointed by the
Secretary of Agriculture.

The 1978 amendments further reinforced the preventive focus of the WIC
program by amending the purpose to add "to prevent the occurrence of health
problems and improve the health status of these persons" (Public Law 95-627).
The 1978 law reiterated the earlier provision requiring nutrition risk
determination by specifying that individuals would not be eligible solely on the
basis of low-income but also had to exhibit evidence of nutrition risk, as
determined by a competent professional authority. State agencies were given the
responsibility to include in their state plans a description of the methods used to
determine nutrition risk.

Maximum income levels for eligibility in the WIC program were set by the
1978 amendments. Previously, the law was silent on this issue, but by regulation
USDA had set the income limit for eligibility at the same level as that locally
determined for eligibility to receive free or reduced-price health care. (In most
cases, states set this level at between 100 and 200 percent of the poverty level.)
The 1978 law set the income ceiling for eligibility for participation in the WIC
program at the ceiling used for eligibility for reduced-price school meals under
the National School Lunch Act (Public Law 79-396); the ceiling was then
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195 percent of the Secretary of Agriculture's income poverty guidelines, adjusted
annually to reflect changes in the Consumer Price Index.

Subsequent to the 1978 law, USDA changed its regulations, permitting
states to set income criteria for eligibility in local WIC agencies at the same
levels as those set for free or reduced-price health care, provided these were no
higher than the income level set for reduced-price school lunches and no lower
than 100 percent of the poverty guidelines published by the U.S. Department of
Health and Human Services (Federal Register, February 10, 1994, 59(28): 6277–
6278).

Other Programmatic and Administrative Changes During the 1970s

In an effort to increase the nutrition education component of the WIC
program, the 1978 amendments required the Secretary of Agriculture to ensure
that nutrition education be provided to all adult participants in the WIC program.
It required the state agency to provide training to the individuals who provided
such nutrition education and to use not less than one-sixth of federal
administrative funds for nutrition education activities. State agencies were also
required to evaluate annually their nutrition education programs and to provide
nutrition education materials in relevant non-English languages in areas with
substantial non-English-speaking, low-income populations.

A competent professional (e.g., physician, nutritionist, dietitian, or registered
nurse) was made responsible for both certifying nutrition need and prescribing the
appropriate foods to be provided to participants. The Secretary of Agriculture
was required to issue regulations on the types of supplemental food that could be
made available through the WIC program. To the degree possible, the Secretary
was directed to ensure that the fat, sugar, and salt contents of foods be
appropriate.

Programmatic and Administrative Changes During the 1980s

The Omnibus Budget Reconciliation Act (OBRA) of 1980 included a
provision extending funding authority for the WIC program through fiscal year
(FY) 1984 and changing the authorization from a specified ceiling to the amount
approved through the annual appropriations process (Public Law 96-499). The
OBRA of 1981 (Public Law 97-35) reduced the maximum income levels that
states could use to define eligibility for WIC program participation by lowering
the income level for eligibility for reduced-price school lunches from 195 to 185
percent of the poverty guidelines. This law also reduced the number of required
items that states had to include in their annual program plan in order to receive
WIC program funds.
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The Hunger Prevention Act of 1988 added new provisions for the WIC
program dealing with service to homeless people. These provisions require
coordination among local agencies to provide outreach to eligible homeless
mothers, infants, and children as part of each state's WIC program plan. They also
permit states to adopt methods for the delivery of benefits to homeless people and
to adapt WIC food packages to meet the special needs of homeless participants.
This law also added a demonstration project that provided for 3-year grant
awards to 10 states to assist them to implement and operate a program that gave
coupons, with a value of up to $20 annually, to WIC program participants to
redeem for fresh fruits and vegetables at local farmers' markets.

Programmatic and Administrative Changes During the 1990s

The Healthy Meals for Healthy Americans Act of 1994 (Public Law
103-488) reauthorized the WIC program through FY 1998 and established
several provisions to improve program management and accessibility. The
legislation officially changed the name of the WIC program to the Special
Supplemental Nutrition Program for Women, Infants, and Children. It also
provided state WIC agencies the option of allowing pregnant women who meet
the income standards for eligibility to be temporarily eligible to participate in the
program and to receive immediate certification for participation in the program.
Full determination of nutrition risk for such women would follow within 60 days
and benefits would be discontinued if it was shown that the pregnant woman did
not meet the eligibility criteria for nutrition risk.

In April 1995, USDA published final rules incorporating homelessness and
migrancy as nutrition risk conditions. The regulation also codified the name
change included in the Healthy Meals for Healthy Americans Act and modified
the definition of nutrition risk to include more medical and health conditions
previously categorized as predisposing nutrition risks as direct nutrition risks
(Federal Register, April 19, 1995, 60(75):19,487–19,491).

Program Size

The WIC program operates in each of the 50 states, the District of
Columbia, Puerto Rico, Guam, the American Virgin Islands, and 33 American
Indian tribal organizations. In total, the WIC program is operated through more
than 2,000 local agencies and more than 10,000 service sites nationwide. During
1995, the program was expected to serve an average of 6.8 million women,
infants, and children.

USDA estimated that 7.5 million people were eligible for participation in the
WIC program in 1984 (USDA, 1987). Actually participating in the WIC program
in 1984 were 3.05 million women, infants, and children, or 40 percent
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of those estimated to be eligible. Although the WIC program served only about
40 percent of eligible participants in 1984, it served considerably larger
proportions of the high-risk and very-low-income populations eligible to
participate in the program. Among those being served, the WIC program was
found to target its services best among the groups designated for higher priority
service. The Congressional Budget Office estimated that it would have cost a
total of $3.75 billion in FY 1992 to serve all of those eligible and likely to apply
for the program. This would have required $1.15 billion (44 percent) more than
the $2.6 billion actually appropriated for the program in FY 1992.

The WIC program has been one of the fastest growing of the federal
nutrition programs. Federal WIC program funding nearly quadrupled between
1980 and 1993, rising from about $725 million in FY 1980 to more than $2.8
billion in FY 1993. During that same period, total participation rose from 1.9
million to 5.9 million individuals (see Table 1-1). The average monthly food
benefit doubled between 1974 and 1984. In 1989, following legislative mandates
that required states to implement competitive bids for infant formula, average
food package costs declined somewhat from a high of $33 per month and
stabilized at approximately $30 per month.

OVERVIEW OF THE REPORT AND THE COMMITTEE
PROCESS

The first three chapters of this report cover an overview of the committee's
task, the relationship of low-income to nutrition risk, and principles for defining
nutrition risk, respectively. Chapters 4 through 7 examine the scientific basis for
WIC nutrition risk criteria: a description of each risk criterion, the prevalence of
the condition in the U.S. population and WIC participants (if available), factors
associated with the condition, the criterion as an indicator of nutrition and health
risk, the criterion as an indicator of nutrition and health benefit, the use of the risk
criterion in the WIC program setting, and the committee's recommendation for
each risk criterion. Chapter 8 provides the committee's conclusions and
recommendations.

The committee met five times, held many conference calls, conducted two
public meetings (see Appendixes A and B for detailed information), made site
visits to local WIC program clinics, and exchanged much written information.
The USDA's FCS provided a wealth of programmatic information to the
committee through formal presentations and written materials.

The committee began by reviewing the WIC program. It obtained a list of
nutrition risk criteria used by WIC state agencies in 1992. This list is considerably
more detailed than both the risks specified by federal regulation and the
prioritized list of risk criteria provided by FCS (see Appendix C). The committee
examined more than 74 nutrition risk criteria, categorized into anthropometric,
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pometric, biochemical and medical, dietary, and predisposing risks. The
committee conducted bibliographic searches of the scientific literature and
critically reviewed research findings surrounding risk criteria.

In reviewing each nutrition risk criterion, the committee examined two
issues: the risk criterion as an indicator of nutrition and health risk and the risk
criterion as an indicator of health and nutrition benefit from participation in the
WIC program, as explained in detail in Chapter 3. The potential to benefit from
the services provided by the WIC program is a key feature of the committee's
approach. This approach differs from the approach that has guided the
development of risk criteria used by WIC programs: assessing poor outcomes
only. The application of the concept of potential to benefit moves the program
focus from curative (tertiary prevention) to risk reduction (secondary
prevention). Utilizing such an approach can provide for more efficient targeting
of the scarce resources available to the WIC program and also improve
outcomes.

The committee did not specifically examine two nutrition risk criteria used
to certify infants for the WIC program: (1) breastfeeding mother and infant dyad
and (2) infant of a mother eligible for the WIC program or of a mother at nutrition
risk during pregnancy. Together, these two risk criteria account for 78 percent of
all infants certified for the WIC program (Randall and Boast, 1994). Because of
their nature, however, these two nutrition risk criteria do not fit with either the
charge to the committee or the framework used to assess the WIC nutrition risk
criteria. Specifically, these two risk criteria do not have a scientific literature that
examines the nutrition and health risks associated with these conditions. in
practice, these two criteria implicitly serve to certify nearly all income-eligible
infants. Thus, Chapter 2 of this report, which examines the relationship between
poverty and nutrition risk, may be viewed, in part, as presenting the nutrition and
health risks for infants certified on the basis of either a breastfeeding mother or a
mother eligible or participating in the WIC program during pregnancy.
Moreover, the evidence presented in Chapter 2 on the effectiveness of the WIC
program for infants can be used to infer the degree to which these two risk criteria
for infants serve as indicators of health and nutrition benefit from the WIC
program.

Throughout its work, the committee faced a number of limitations regarding
the use of currently available data on nutrition risks in the WIC program setting.
The scientific literature addressing the anthropometric, biomedical and medical,
dietary, and predisposing risks for poor nutrition and health status among
women, infants, and children is imperfect and incomplete. Interpretation of
studies is a challenge because of the difficulty of obtaining accurate and reliable
estimates of nutrition status. Furthermore, during reproduction, growth, and
development, the effect of a nutritional insult may be based on its timing or
severity, but the critical time frame may not be understood. Health outcomes
related to pregnancy, lactation, and growth are difficult to measure accurately and
reliably. Even if measurements of excellent quality could be obtained, the
complex
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interrelationships between genetic, social, cultural, economic, and nutrition
factors make it difficult to isolate the independent effect of nutrition on human
health and development. Non-nutrition-related variables need to be controlled or
otherwise considered when studies are conducted or analyzed, but often they are
not. These limitations made it especially important for the committee to develop a
clear framework for its decision-making process. This framework is presented at
the end of Chapter 3.

Many of the studies assessing an indicator of nutrition and health risk were
observational and could identify associations but not causal relationships.
However, carefully designed observational studies that control for confounding
variables and that have adequate sample sizes can serve as excellent sources of
understanding about how medical, anthropometric, dietary, and predisposing
factors are associated with nutrition and health status.

Well-controlled, randomized experiments that intervene to improve nutrition
status in pregnant or lactating mothers, infants, or children provide the best
opportunity to test causal relationships and assess indicators of nutrition and
health benefit. However, that type of study is usually extremely expensive,
complex to design, and difficult to carry out in the field. A variety of problems
can influence their results and the interpretation of those results. For example, the
food supplement may replace part of the diet rather than supplement it, the length
of treatment may be too short, the timing of supplementation may be
inappropriate, or the composition or quantity of the supplementation may not be
correctly related to the degree of poor nutrition. In addition, problems with
compliance, loss to follow-up, unanticipated interventions in the control group,
and other sources of inconsistency and bias can limit the ability to interpret study
results. Finally, it may not be feasible to conduct controlled studies in the
populations with the highest likelihood of responding. Nevertheless, the available
studies attempting to control for nondiet factors form the backbone of
researchers' understanding of nutrition intervention and, when available, were
emphasized in the reviews.

Names, definitions, and cutoff points used with nutrition risk criteria vary
substantially across research studies, and these made comparison of results a
difficult task. Additionally, the committee identified few studies that attempted to
quantify the efficacy of a particular indicator of nutrition risk or benefit, for
example, by examining its yield or sensitivity as an assessment variable (see
Chapter 3). Estimates of the prevalence of many of the conditions that pose
nutrition or health risks among the WIC program population or the population
eligible for participation in the WIC program were not easy to obtain.

Little of the available literature specifically addressed the WIC program
population. For many nutrition risk indicators, the only data available were from
populations outside of the United States with substantially higher prevalences of
undernutrition, and the relevance of these studies to the WIC program population
had to be considered.
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When WIC program evaluations or other studies of WIC program
populations were available, they focused almost entirely on perinatal outcomes;
on the whole, data on lactating or postpartum women, infants, or children were
lacking. Studies of the WIC program addressing perinatal outcomes almost
exclusively addressed birth outcomes, such as birth weight. Thus, those studies
did not contribute information about the impact of the WIC program on
indicators such as hematocrit concentration or maternal weight gain, nor were
data available to address how subgroups of women with such problems as
homelessness or substance abuse respond to WIC program interventions.

The public meetings were designed to solicit information from WIC program
administrators, staff, and participants as well as from researchers in the fields
related to the nutrition risk criteria under study (see Appendixes A and B).
Through the public meetings and visits to WIC program clinics, the committee
obtained valuable information about the use of nutrition risk criteria in WIC
clinics, the methods of conducting nutrition assessments and determining
appropriate nutrition and health interventions, and practical considerations. The
presentations made at the public meetings also provided the committee with
information about the nutrition risk criteria being developed by some states or
criteria that had been disallowed by the FCS.
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2

Poverty and Nutrition Risk

An underlying premise of the WIC program (Special Supplemental Nutrition
Program for Women, Infants, and Children) is that low-income predisposes
women, infants, and children to poor nutrition status and health outcomes. By
using both an income standard of up to 185 percent of the federal poverty level
and nutrition risk criteria in determining eligibility for participation in the WIC
program, the WIC program attempts to target scarce program resources to those
individuals with limited economic resources who are at the highest risk of poor
outcomes. Before reviewing (in subsequent chapters) the scientific evidence
relating to the nutrition risk criteria used to establish eligibility for participation in
the WIC program, this chapter presents evidence of low-income, or poverty, as a
predisposing nutrition risk factor for women, infants, and children.

DEFINITION OF POVERTY

Considerable controversy exists over how to define and measure poverty. A
recent expert panel defined poverty as ''economic deprivation," reflecting
inadequate economic resources for the consumption of basic goods and services
(NRC, 1995). Poverty standards are generally called absolute measures and are
based on the assumption that there is some objective minimum level of either
income or consumption such that if economic resources are less than this
minimum standard, individuals and families do not have adequate resources to
satisfy their basic needs (Ruggles, 1990). Families and individuals are classified
as being in poverty if their incomes are less than official poverty thresholds. The
poverty measure was initially constructed by determining the cost of a
nutritionally adequate low-cost food plan (then the Economy Food Plan, now the
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Thrifty Food Plan) designed by the U.S. Department of Agriculture (USDA) for
families of different sizes and compositions and then multiplying the cost by a
factor of three. This approach was based on analysis of the 1955 Household Food
Consumption Survey, which showed that food consumption represents one-third
of family income (Orshansky, 1963, 1965). Official poverty thresholds are
derived by using the Consumer Price Index (CPI) to update this measure
annually.

Over time, several criticisms of official poverty statistics have emerged, each
with different implications for estimating the prevalence of poverty. The first type
of criticism is conceptual and questions whether absolute measures of poverty
truly reflect what is meant by being poor in U.S. society. Alternative poverty
measures include both relative and subjective measures and may better reflect
current living and consumption standards (Ruggles, 1990). However, such
measures rarely have been considered official measures of poverty.

A second and more common criticism of official poverty statistics focuses
on the specific components used to construct the poverty thresholds (Lewit,
1993; NRC, 1995; Ruggles, 1990). Three specific issues are important. First,
current poverty thresholds are based on 1955 food consumption and expenditure
patterns and do not reflect the resources required for a minimally adequate
standard of living today. Second, measures of family income do not account for
in-kind benefits such as food stamps, free or reduced-price school meals under
the child nutrition programs, donated USDA commodity food, Medicaid, and
public housing subsidies, nor do they consider fixed expenses, such as child care
and child support, taxes, housing, and medical expenses. Since the 1960s, when
the poverty concept was introduced, there has been tremendous growth both in
the value of benefits from in-kind programs and in fixed expenses.

Finally, the CPI, as opposed to an index based on the price of food, is used to
update poverty thresholds. If poverty is theoretically linked only with having a
minimally adequate amount of food, then official poverty statistics will over-state
the prevalence of poverty during periods of rapid inflation in the price of nonfood
items. In addition, use of the CPI alone to update poverty thresholds ignores the
substantial geographic variation in the cost of housing.

Despite considerable controversy over official poverty thresholds and
statistics, the measures in use form the basis for determining the size of the
population in need, designing and evaluating antipoverty programs, and assessing
economic well-being over time. Poverty guidelines used as the basis for
determining income eligibility in the WIC program are those published annually
by the U.S. Department of Health and Human Services (Federal Register,
February 19, 1994, 59(28):6277–6278).
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PREVALENCE OF POVERTY

Compared with other industrialized nations, poverty in the United States is
widespread and disproportionately affects children. In 1993, the poverty rate—the
percentage of individuals with a family income less than the federal poverty line—
was 15.1 percent for the U.S. population and 22.7 percent for children under 18
years of age (U.S. Bureau of the Census, 1995). The poverty rate for children in
the United States is generally considered to exceed the rate for children in almost
all other industrialized countries: during the 1980s, the poverty rate of U.S.
children was more than three times the poverty rates of children in Sweden and
Switzerland and more than twice the poverty rates of children in Germany and
Norway (Duncan, 1991).

Trends in poverty among children show that the rate increased through the
1970s, 1980s, and early 1990s, despite uninterrupted economic growth from 1982
through 1989 and the recent recovery from the 1990–1991 economic recession
(Children's Defense Fund, 1991, 1994; Duncan, 1991; Li and Bennett, 1994). In
1993, poverty among children was more prevalent than in any year since 1965.
Increases in poverty are particularly dramatic among very young children. More
than 1 in 4 children under 6 years of age is poor, and among very young poor
children, nearly half live in families with an income less than 50 percent of the
poverty level (Center on Budget and Policy Priorities, 1994).

The implications for the WIC program of the high prevalence of measured
poverty among women, infants, and children are dramatic. In 1993, 9.5 million
infants and children 1 to 4 years of age—almost one-half of all infants and
children in this age group—lived in families within the WIC program's guidelines
for eligibility on the basis of income and as defined by WIC state agencies
(Trippe and Schirm, 1994). The WIC program served only 4.6 million, or half, of
these income eligible infants and young children. The largest discrepancy
between the number of people eligible for participation on the basis of income
and the number served occurs for children 1 to 4 years of age. The discrepancy
results from the fact that the WIC program is not fully funded.

POVERTY AND NUTRITION RISK FOR WOMEN

Evidence linking poverty and nutrition risk for women served by the WIC
program is obtained almost exclusively from the relationship between poverty
and (1) poor perinatal outcomes and (2) risk factors for poor perinatal outcomes.
The relationship between low-income and poor perinatal outcomes is well
established in the literature. Using median family income within census tracts
identified from birth certificates, Gould and LeRoy (1988) analyzed rates of low
birth weight for large cohorts of births in Los Angeles County from 1982 to 1983
and found that median family income was a strong predictor of the relative
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risk of low birth weight. For both black and white infants, increases in median
family income were associated with decreases in the percentage of low-birth-
weight infants. These differences persisted after controlling for maternal age and
education and the adequacy of the prenatal care that was received. Other studies
also confirm the relationship between geographic variation in perinatal outcomes
and socioeconomic status (Brooks, 1980; Gortmaker, 1979; Knox et al., 1980).

In addition, cross-sectional data collected over the past decade, such as the
National Longitudinal Survey of Youth (NLSY) and the National Maternal and
Infant Health Survey, include data on family income and such birth outcomes as
birth weight, adequacy of prenatal care, and infant mortality. Starfield and
colleagues (1991) used data from the NLSY to examine the effects of income and
race on the risk of low birth weight. The risk of low birth weight among poor
women was higher than that among nonpoor women, especially for white
mothers. In addition, the study findings show the importance of factors
antecedent to pregnancy, such as long-term poverty or poverty before pregnancy,
in understanding variations in the risk of low birth weight.

Although the relationship between poverty and poor perinatal outcomes is
well established, the mechanisms by which poverty or low socioeconomic status
exerts an influence on perinatal outcome are less clear. Poverty is likely to affect
perinatal outcomes in one or more of the following ways: restricting access to
health care; affecting nutrition before, during, and after pregnancy; and producing
stress, which can result in other risk factors such as smoking, teen pregnancy,
drug use or abuse, poor mental health, and inadequate shelter and living
conditions.

As confirmation of these potential mechanisms, Gould and LeRoy (1988)
found that median family income is strongly associated with risk factors for low
birth weight, including the percentage of teen pregnancies and increases in the
percentage of women with late or no prenatal care. The Institute of Medicine
(IOM) also concluded that risk factors for low birth weight are greatest for
women of low socioeconomic status (IOM, 1985, 1988). Data from the
Pregnancy Nutrition Surveillance System indicate that low-income women
receive less prenatal care and receive care later in pregnancy than higher-income
women (Kim et al., 1992).

With regard to dietary status, findings from analyses of the Continuing
Survey of Food Intakes of Individuals (CSFII) conducted in 1985 and 1986 and
from the second National Health and Nutrition Examination Survey (NHANES
II) suggest that diet quality differs between low-income and higher-income
women. Block and Abrams (1993) analyzed CSFII dietary data from 4
nonconsecutive days for women ages 19 to 50 years and found that for every
nutrient analyzed (protein, vitamin A, vitamin E, vitamin C, vitamin B6, folate,
calcium, iron, and zinc), the proportion of women with intakes less than 70
percent of the Recommended Dietary Allowance (RDA) and the proportion
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of women with intakes less than 100 percent of the RDA were greater in the
lowest-income group.1 The women showed marked differences in fruit and
vegetable consumption: 82 percent of the women in the higher-income group
reported eating a vegetable at least once in the 4 nonconsecutive days, compared
with only 54 percent of the women in the lowest-income group. Women in the
lowest-income group were half as likely to report consuming a dark green
vegetable (7 versus 14 percent) and were significantly less likely to report
consuming any fruit or juice in the 4 days (67 versus 87 percent). In addition, an
analysis of NHANES II dietary data for white non-Hispanic women found that
the risk of a poor diet was increased by poverty (Guendelman and Abrams,
1995).

POVERTY AND NUTRITION RISK FOR INFANTS AND
CHILDREN

Poverty among children is associated with impaired growth and cognitive
development. Empirical evidence shows that poverty is related to almost all
indicators of child growth and development and to almost all intervening risk
factors for delayed growth and development.

Cross-sectional data from early national surveys of U.S. children document
the deficits in nutrition status as determined by height and weight for children
living in poverty (Jones et al., 1985). Cycle II of the Health Examination Survey,
1963–1965, examined children 6 to 11 years of age and found that the mean
height and weight for low-income children was lower than the mean height and
weight for higher-income children (Hamill et al., 1972). The Ten-State Nutrition
Survey, 1968–1970, further confirmed this finding; these data showed that
children from families with an income less than 150 percent of the poverty level
were more often of low weight and short stature than children from families with
incomes above this cutoff (CDC, 1972). Likewise, the Pre-school Nutrition
Survey, 1968–1970, found decreased growth in children living in low-income
families (Owen et al., 1974). Finally, data from the first and second National
Health and Nutrition Examination Surveys (NHANES I, 1971–1975, and
NHANES II, 1976–1980) also show lower mean values for all of the growth
measures examined—height, weight, triceps skinfold thickness, and subscapular
skinfold thickness—for children living in homes below the poverty threshold
compared with the mean values for children living in homes above the poverty
threshold (Jones et al., 1985). Between the NHANES I and NHANES II

1 It is important to note the limitations of using the proportion meeting the RDA in
assessing dietary status. The RDAs for most dietary components are set so that the
recommended amount will meet the needs of most healthy individuals. However, the
nutrition requirements of individuals vary considerably, and many people remain healthy
even if the amount of a nutrient consumed is less than the RDA. With the exception of
food energy, a usual intake below the RDA does not necessarily signal a nutrient
deficiency (NRC, 1989).
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surveys, however, the differences in children's growth measures by poverty status
declined in magnitude.

More recently, data from the NLSY suggest that the income-related deficits
in growth and development are more severe for children living in chronic or
persistent poverty than for children experiencing short-term poverty (Miller and
Korenman, 1994). NLSY data include measures of family income for each year
from 1978 to 1990 and measures of height, weight, and cognitive development of
children in 1986, 1988, and 1990. Miller and Korenman (1994) reported both a
higher prevalence of wasting (low weight-for-height) and stunting (low height-
for-age) among poor children than among nonpoor children and greater
differentials according to long-term rather than short-term measures of poverty.
These detrimental effects of chronic poverty persist after controlling for other
mediating factors such as maternal age and education, family structure, race,
height and weight of the mother, and newborn birth weight.

Data from the Pediatric Nutrition Surveillance System (PedNSS) of the U.S.
Centers for Disease Control and Prevention also show a higher-than-expected
prevalence of stunting among low-income children under 5 years of age (Yip et
al., 1992). Although the PedNSS data do not show a higher-than-expected
prevalence of wasting among low-income children, these data are collected only
for children who participate in public health and nutrition programs and may
underestimate the prevalence among all low-income children.

Among the nutrition deficiencies of infants and children, iron deficiency
anemia is one of the most prevalent and important U.S. public health problems
(IOM, 1993). The prevalence of anemia among low-income infants and young
children (through 2 years of age) participating in public health programs in 1991
ranged between 20 and 30 percent, compared to 5 percent for the nation as a
whole (Yip et al., 1992). Although anemia can be caused by many factors, most
cases (80 to 90 percent) can be attributed to iron deficiency.

Studies also find a relationship between measures of cognitive development
of children and socioeconomic status or income. Research on iron deficiency
anemia, which is more prevalent among low-income children than among
higher-income children, consistently shows that infants and young children with
iron deficiency anemia score lower than iron-replete controls on a wide range of
psychological tests (Lozoff, 1990; Oski and Honig, 1978; Pollitt, 1994). The
literature on nutrition status and cognitive development also suggests that stunting
is associated with cognitive deficits among children (Wachs, 1995; Wilson,
1981).

Two recent studies examined the effects of poverty on cognitive
development and found that children who experience long-term or persistent
poverty score lower on IQ tests and other cognitive measures than children who
experience transitory poverty, who in turn score lower than children who were
never poor (Duncan et al., 1994; Miller and Korenman, 1993).
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In summary, the available literature provides strong evidence that children
born into poverty are at greater risk of impaired growth and delays in cognitive
development. As is the case for women, the actual mechanism by which poverty
exerts a biologic influence on child health outcomes is through one or more of the
following: nutrition and dietary quality, limited access to health care, and
exposure to such other risk factors as passive smoking, inadequate housing, and
poor food preparation facilities.

Interestingly, despite the overwhelming evidence documenting the deficits in
growth among children in low-income families, income is not strongly related to
variations in energy or nutrient intake. The many studies that examine the
relationship between family income and children's nutrient intake report either no
effect of household income or small positive effects (Adrian and Daniel, 1976;
Basiotis et al., 1983; DHHS/USDA, 1986). Data from NHANES I and NHANES
II found lower mean values of all growth measures for children in families with
incomes below the poverty level but no differences in intakes of food energy
between poor and nonpoor children (Jones et al., 1985). Recent analyses based on
the 1987–1988 Nationwide Food Consumption Survey show similar results. For
example, in a study of nutrient intakes over 3 days among children 1 to 10 years
of age, household income had no significant effect on either micronutrient intakes
or any measures of dietary quality after controlling for social and demographic
characteristics (Johnson et al., 1994).

Certain dietary differences by poverty status, however, are found for
children. Using 4 days of dietary intake data from the 1985–1986 CSFII, Cook
and Martin (1995) found that the proportions of low-income children with intakes
less than 70 percent of the RDA are significantly higher than the proportions of
nonpoor children for 10 of 16 nutrients examined. In addition, CSFII data also
suggest that low-income children have diets that are very high in fat and
cholesterol. Thompson and Dennison (1994) found that children in families with
incomes less than 130 percent of the poverty level were more likely to have fat
intakes exceeding 40 percent of their total food energy intakes, consume higher
amounts of saturated fat, and have higher cholesterol intakes than children in
higher-income households.

EFFECTS OF WIC PROGRAM PARTICIPATION

Through the provision of supplemental nutritious foods, nutrition education,
and health and social service referrals, the WIC program is expected to improve
the nutrition status of low-income women, infants, and children by addressing the
risk factors for poor outcomes. Evidence on poverty and nutrition risk for
pregnant women and infants, in conjunction with fairly convincing evidence of
the positive effects of the WIC program on perinatal outcomes and the prevalence
of iron deficiency anemia, suggests that eligibility for participation
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in the WIC program could rely solely on income for pregnant women and
infants.

Numerous studies have found positive effects of prenatal WIC program
participation on perinatal outcomes, although the magnitude of these effects
varies owing to differences in methodologic approaches. In particular, controlling
for the confounding effects of self-selection in WIC program evaluations has
proved to be extremely difficult (Devaney et al., 1992), and virtually no studies
have been able to disentangle the impacts of prenatal WIC program participation
from those of underlying differences between participants and non-participants.
By far the most common perinatal outcome examined is birth weight, and most
studies find a significant effect of prenatal WIC program participation on birth
weight (Devaney et al., 1992; Edozien et al., 1979; Kennedy et al., 1982; Metcoff
et al., 1985). Several studies also examined the effects of prenatal participation in
the WIC program on health care costs after birth and found substantial savings in
Medicaid costs during the first 60 days after birth resulting from participation in
the WIC program during pregnancy (Devaney et al., 1990, 1992).

In the National WIC Evaluation, Rush (1988) compared longitudinal data
for 5,205 prenatal WIC program participants with those for 1,358 non-WIC
program participants at prenatal clinics across the country. The findings for
prenatal WIC program participants were as follows: no statistically significant
effect on newborn birth weight; increased infant head circumference; increased
birth weight and head circumference with better WIC program quality; no
statistically significant effect on gestational age; appreciable but not statistically
significant reduction in the incidence of fetal death; and increased maternal
intakes of protein, iron, calcium, and vitamin C (four of the five nutrients targeted
by the WIC program).

In contrast to the large body of literature examining the effects of prenatal
participation in the WIC program, fewer studies focus on the effects of WIC
program participation on infants and children, and these usually were conducted
with small samples of infants and children from local areas. Nevertheless, some
of the studies reported positive effects of participation in the WIC program,
especially among infants. Data from PedNSS indicate that the prevalence of
anemia among low-income children decreased during the 1980s, a finding largely
attributed to improvements in iron nutrition status and to the positive effects of
the WIC program (Yip et al., 1987, 1992). In the National WIC Evaluation, Rush
(1988) found significant effects of participation in the WIC program on children's
height and weight-for-height (kg/m2 among children who had entered the WIC
program in utero or by age 3 months). Children's intakes of iron, vitamin C,
thiamin, niacin, and vitamin B6 were improved if they participated in the WIC
program (Rush, 1988).

The WIC program's priority system is currently designed to serve pregnant
women and infants first, then children. As a result, coverage rates among infants
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and pregnant women whose incomes make them eligible for participation in the
WIC program are very high (e.g., an estimated 96 percent of eligible infants
participate) (Trippe and Schirm, 1994). In a recent report to the U.S. Congress,
the U.S. General Accounting Office (GAO) recommended that pregnancy itself
be used as a nutrition risk criterion for low-income women and, on the basis of
estimates of program costs and expected benefits, estimated that the federal
government would save $24 million if all pregnant women whose incomes made
them eligible for the WIC program were served by the program (GAO, 1992).

Subsequently, the additional provision in the legislation reauthorizing the
WIC program in 1994 gives the states the option of certifying pregnant women
whose incomes make them eligible for participation as presumptively eligible for
WIC program services, even if the results from health and nutrition screenings are
not known. Screening results, however, must be available within 60 days and
must establish nutrition risk.
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3

Principles Underlying the Nutrition Risk
Criteria for WIC Eligibility

The WIC program (Special Supplemental Nutrition Program for Women,
Infants, and Children) uses three criteria for program eligibility: (1) categorical
status as pregnant, breastfeeding, or postpartum women; infants; or children
under age 5 years; (2) income less than or equal to 185 percent of the poverty
level (or adjunct eligibility, see Chapter 1); and (3) evidence of nutrition risk.
Eligibility on the basis of categorical status is based on the special importance of
nutrition during the critical growth and development periods of pregnancy,
infancy, and childhood. Eligibility on the basis of income is based on the
evidence presented in Chapter 2, which shows that low-income predisposes
women, infants, and children to both poor nutrition status and poor health
outcomes. The WIC program's nutrition risk criteria are intended to target its
limited resources to low-income individuals who either already have poor
outcomes or are at the greatest risk of poor outcomes.

This chapter presents the committee's underlying principles concerning the
use of nutrition risk criteria for eligibility for participation in the WIC program, a
description of current WIC nutrition risk criteria, a discussion of the current WIC
priority system, and the framework adopted by the committee as the basis for its
recommendations for the use of specific nutrition risk criteria.

PRINCIPLES OF NUTRITION RISK ASSESSMENT

Nutrition risk assessment uses a risk criterion. A risk criterion is defined by a
risk indicator and a cutoff point. A risk indicator is any measurable characteristic
or circumstance that is associated with a poor outcome or an increased likelihood
of such outcomes such as poor nutrition status, poor health,
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or death. Risk indicators may have causal relationships or may merely be
associated with poor outcomes. For example, maternal undernutrition, short
interpregnancy interval, and poverty are all risk indicators for low birth weight (a
poor outcome). Maternal undernutrition (a risk indicator) has a causal linkage
with low birth weight. Short interpregnancy interval (a risk indicator) does not
itself cause low birth weight but may contribute to maternal nutrition depletion
and may therefore contribute to the risk of low birth weight. Similarly, poverty (a
risk indicator) is strongly associated with low birth weight, but the linkage is
indirect.

Some risk indicators (e.g., homelessness) use categorical or dichotomous
cutoff points. Others, such as maternal undernutrition, have no clearly defined
threshold, so several factors need to be considered in setting cutoff points, as
discussed below.

Purpose of Nutrition Risk Criteria in the WIC Program

To target the limited resources of the WIC program, competent professional
authorities assess women, infants, and children who are eligible for participation
on the basis of income by using a set of nutrition risk criteria. The committee
agreed that the WIC program's nutrition risk criteria should serve two major
purposes: (1) to identify those at nutrition and health risk, and (2) to identify
those most likely to derive specific health benefits from food, nutrition education,
and/or referrals provided through the WIC program. To identify those at
nutrition risk, criteria should select those who have greater need for the services
of the WIC program either because they are currently more unhealthy or poorly
nourished or because they are at greater risk of future ill health or malnutrition
than those excluded by the screening. Moreover, nutrition risk criteria should
select those most likely to benefit from the WIC program from among potential
participants who are at risk of poor outcomes. In other words, the nutrition risk
criteria used in the WIC program should serve both as indicators of nutrition and
health risk and as indicators of nutrition and health benefit. The committee did
not consider other uses of these indicators (Habicht and Pelletier, 1990), but it is
important to recognize that information obtained from WIC nutrition risk
assessments assists in the determination of the content of WIC interventions (food
package, nutrition education, and health and social service referrals).

Identifying Nutrition Risk Indicators

The selection of risk indicators requires an examination of the pathways from
the determinants to the undesirable outcomes, the intervention points for
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WIC program activities, evidence for efficacy of the interventions, and various
interactions among determinants and interventions.

For example, suppose a child is not growing properly and it is found that the
mother is underweight. If the cause of both the maternal thinness and the child's
poor growth is hunger because of destitution, providing food or resources to
acquire food will address the problem. If the cause of the mother's thinness is a
lack of appetite resulting from drug abuse and the child's poor growth is due to
neglect, then focusing on the mother's drug abuse may improve the child's
growth. If the cause of the mother's thinness is tuberculosis that infected her child
and resulted in poor child growth, then curing the child's tuberculosis is the
solution to curing the poor growth. Curing the mother's tuberculosis in the first
place, however, would have prevented the child's infection. Finally, if the cause
of the mother's thinness is chronic malnutrition that led to an undersized newborn
with poor growth potential but the mother is feeding her child adequately now,
none of the WIC program's interventions will improve the child's growth.
However, the low birth weight likely would have been prevented if the mother
had consumed a better diet during pregnancy.

Examination of causal pathways and possible interventions is a key step in
identifying risk indicators that predict nutrition and health risk. In the example
given above, one such indicator is maternal thinness. However, this indicator
alone does not provide sufficient information to determine whether a child will
benefit from a given intervention to prevent or cure poor child growth.
Information from other indicators can help determine which children might
experience improved growth from WIC program participation. Thus, use of more
than one indicator may help to identify those with potential to benefit.

Requiring that an indicator be in the pathway between a cause and a biologic
impact is compatible with a preventive program, but that requirement may be too
narrow. An indicator may be distantly related to the causal pathway and still be an
excellent targeting indicator. In the previous example, with maternal underweight
as an indicator of risk of poor child growth, one of the pathways was not causal.
Maternal underweight was only a proxy for a mother at risk of neglecting her
child because of drug abuse.

In another example, short stature of immigrant women whose growth was
stunted in their own childhood may be an excellent indicator of mothers who may
benefit during pregnancy and whose children may benefit thereafter from
participation in the WIC program. These immigrants are likely to be poor, often
have other family members who are ill, and need to be informed to make the
most of their resources in an unfamiliar country. The WIC program can be an
effective intervention to prevent poor nutrition and ill health among these women
and their children. Both short stature and potential to benefit from WIC program
participation are independently related to recent immigration, but there is no
causal link between them. Furthermore, no interventions will affect maternal
stature.
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A priori theoretical considerations for identifying predictors of health
benefit sometimes fail. Criteria may not predict benefit because those who could
most benefit from a program do not participate. Such was the case for a recently
completed smoking cessation trial, in which the heavy smokers benefited less
from the intervention than less heavy smokers (COMMIT Research Group,
1995). The best risk indicator for the ill effects of smoking was heavy smoking,
whereas the best predictor of benefit from a smoking cessation intervention was
light to moderate smoking.

At other times, the biological basis may differ from the intuitive
explanation. For example, Winkvist (1992) found that malnourished, thin
pregnant women who weighed the least showed no weight gain from an improved
diet, in contrast to a considerable weight gain in less malnourished, thin women.
This is because the beneficial effects of improved diets are deflected to the fetus
in the more malnourished women. Moreover, this finding implies that low
prepregnancy weight may be a poor predictor of maternal weight response to food
supplementation during pregnancy, but it may be a good predictor of improved
birth weight. Thus, the actual responsiveness of an indicator to interventions
should not always be viewed as a proxy for the indicator's ability to predict
nutrition or health benefit. This example shows that it is important to consider all
outcomes in selecting an indicator of benefit. In this case, improvements in the
diets of severely malnourished pregnant women result in clear benefits to the
fetus.

Setting Cutoff Points for Nutrition Risk Indicators

Once a risk indicator is chosen as a predictor of nutrition and health benefit, a
cutoff point for the indicator is set at the level below (or above, depending upon
the indicator) which individuals are eligible for participation in the WIC
program.

In general, more stringent cutoff points can be chosen to increase the
potential of risk indicators to select those individuals who will benefit. This
increase occurs for two reasons. The first relates to the degree of risk. In general,
the greater the risk predicted by an indicator, the greater the expected nutrition
and health benefit for the individual chosen (see above for some exceptions). As
an extreme example, moderate thinness, reflecting moderate malnutrition, may
predict that the woman will become more physically active if she becomes better
nourished, whereas severe thinness, reflecting severe malnutrition, may predict
that she will avoid death if she becomes better nourished. Preventing death is a
greater benefit than increasing physical activity. Thus, the more stringent a cutoff
point—that is, the further a cutoff point is from the average for a healthy person—
the greater the likely benefit to the individual.
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The second reason for increased potential to benefit with more stringent
cutoffs points relates to yield. The term yield is used to identify the percentage
who will actually experience nutrition and health benefit of those individuals
selected by a risk indicator and its cutoff point.1 By moving the cutoff point
toward levels that predict worse conditions, the percentage of those chosen who
will benefit will be greater. As the cutoff point is made progressively more
stringent, it will reach a point such that all those chosen will benefit—a perfect
yield of 100 percent.

Increasing the yield of nutrition risk criteria helps target scarce resources. A
perfect yield occurs at any cutoff point at which all of those selected for
participation in the WIC program can benefit and nobody who cannot benefit is
selected. A perfect yield, however, means that there is a high likelihood that many
who could benefit are not selected. Identification of all who could benefit is
called perfect sensitivity of the risk assessment. Ideally, the value of the cutoff
point would be set so that as many as possible who could benefit would be served
(high sensitivity) and most of those served would experience nutrition and health
benefit (high yield).

In general, there is a trade-off between yield and sensitivity. For example,
consider the risk criterion for a child's poor growth, as defined by height-for-age
less than the 5th percentile according to standard growth references.2 Low
height-for-age, also called stunting, is generally considered to reflect long-term
nutrition status. Setting the cutoff point at the 5th percentile has implications for
both sensitivity and yield. Only children with height-for-age at or less than the 5th

percentile would be selected. Sensitivity is imperfect (< 100 percent) if some
children who are taller than the cutoff point are still smaller than their genetic
potential. These stunted children would not be selected by the 5th percentile
cutoff point, yet they could benefit from better nutrition and, consequently,
participation in the WIC program.

The yield using this cutoff point may also be quite low. Estimates of the
prevalence of height-for-age less than the 5th percentile among low-income
children in the United States range from 6 to 7 percent (Yip et al., 1992).
Assuming

1 A similar concept is called the positive predictive value (Last, 1988) when it is applied
to an indicator predicting the risk of death or the presence of disease. However, because of
the confusion that arises when the term positive predictive value is applied to predict a
benefit instead of a risk, the committee concluded that the concept of yield is easier to
grasp in the sense that moving the cutoff point toward a higher level of prediction of
benefits yields a greater percentage of those who can benefit. For simplicity, in this report,
the committee calls the positive predictive value of risk the yield of risk and differentiates
between the yield of risk and the yield of benefit.

2 All reference standards are imprecise, and those used in this example have been well
enough studied so that the imprecisions are recognized (e.g., Gorstein et al., 1994).
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that 5 percent of healthy, well-nourished children have height-for-age less than
the 5th percentile, then only 1 to 2 percent of the low-income children are actually
stunted, resulting in a yield of risk of only 17 percent (1/6) to 29 percent (2/7). If
the cutoff point is increased to the 10th percentile, the sensitivity of the higher
cutoff point is higher: additional children who are stunted will be selected by the
more generous cutoff point. However, the yield of the risk criterion will decline,
since fewer of the additional children selected are stunted and therefore will not
experience improved growth from participation in the WIC program. In contrast,
if the cutoff point is lowered to the 2nd percentile, the yield will improve (more of
those selected could benefit from improved nutrition), but the sensitivity will
decline (a larger number of children who could benefit are above the cutoff point
and will not be selected).

Thus, the yield of a risk criterion increases with the prevalence of the risk in
the population. For instance, using the above example of the cutoff point at the
5th percentile of height-for-age, if 30 of 100 children were below the cutoff point,
the number of children with stunted growth would be 25 (30 – 5), and the yield
will be 83 percent (25/30). It is therefore important to monitor the prevalence of
changing risk conditions, including medical conditions and social conditions such
as homelessness, and to make changes in the WIC program nutrition risk criteria
as appropriate. Possible changes in response to the changing prevalence of risks
include adding new risk indicators, for example, homelessness, or changing
cutoff points, for example, moving the cutoff point for height-for-age below the
5th percentile as the prevalence of poor growth declines.

The WIC program typically uses several risk criteria in addition to the
income screen to determine eligibility for participation in the program. For
instance, adding hemoglobin assessments to anthropometric assessments will
identify anemic children who are not identified by slow growth. If this process
identifies more individuals who can benefit without increasing the percentage
who cannot, the yield will not decrease, and such a combination of risk criteria
also improves sensitivity.

It is usually impossible to achieve both perfect sensitivity (identification of
all who could benefit) and maximum yield (of those selected, all could benefit).
The question, then, is how to choose the best cutoff point. When resources are
sufficient to serve everybody selected, the cutoff point with perfect sensitivity is
the logical cutoff point. A less stringent cutoff point would not be scientifically
justified because it would decrease the yield without increasing the sensitivity.
However, any cutoff point with perfect sensitivity includes a high percentage of
individuals who will not benefit.

If resources are limited, however, cutoff points should be set with less than
perfect sensitivity to increase yield—recognizing that as the cutoff points become
more restrictive, some individuals who could derive nutrition and health benefits
from participation in the WIC program will not be served. In general,
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cutoff points should be chosen so that the highest percentage of those selected are
at risk and can benefit from WIC program services. This most efficient cutoff
point will nevertheless include a number of participants who will not benefit
(false positives) and will exclude some who can benefit (false negatives). The
numbers of false positives and false negatives can be reduced by using improved
criteria or combinations of criteria, but they can never be reduced to zero.
Excessive lowering of cutoff points to reduce false positives would be
counterproductive, since it would prevent access to services by many who truly
need them. It must be recognized that unmet needs of prevention or cure that
result from imperfect sensitivity may have costs that would outweigh the costs of
providing services to the false positives if sensitivity were improved. This would
be a strong argument for increasing resources to the WIC program to increase
overall coverage. However, such considerations are beyond the purview of this
report.

In evaluating the use of nutrition risk criteria in the WIC program, it is
important to note that the yield of a risk criterion refers to the yield of benefit and
is actually the product of the yield of risk and the efficacy of the WIC program for
individuals with that risk:

That is, the yield of risk is the percentage of those truly at-risk who are
identified at risk by the risk criterion. These truly at risk people are individuals
who would be sure to have a bad outcome without intervention. The proportion
of those at risk who will benefit from the WIC program is the efficacy of the WIC
program for individuals with that risk. (See Appendix D for more detailed
information.)

Nutrition risk criteria can vary considerably in these two components. In the
United States, some anthropometric criteria (e.g., low height-for-age) have poor
yields in terms of identifying those at risk but good yields in terms of benefiting
those truly at risk. Other nutrition risk criteria (e.g., homelessness and
overweight) have good yields in terms of identifying those with the risk but poor
or unknown yields in terms of benefiting those at risk. Overall yield of benefit
will be very low if the yield of risk and the efficacy are both low.

It might appear from the above discussion that the criteria with the highest
risk yield will also have the highest benefit yield for the same outcome,
intervention, and sensitivity. This is not necessarily the case. Recent research
involving length and weight at age 3 months shows that length is the better
predictor of deficits in adult stature that are due to childhood malnutrition.
However, weight is the better predictor of response of stature to an improved diet
(Ruel et al., in press). This finding means that the two different indicators
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have different yields for deficits in stature that are preventable by better diet. The
intervention had better efficacy for those deficits in stature that were predicted by
weight than for those predicted by length.

WIC NUTRITION RISK CRITERIA

According to federal regulation, each participant in the WIC program must
be determined to be at nutrition risk on the basis of a medical and/or nutrition
assessment by a competent professional authority. At a minimum, federal
regulations require that the following nutrition and health data be collected on
each potential participant: height or length, weight, and a hematologic test for
anemia (hematocrit, hemoglobin, or free erythrocyte protoporphyrin
concentration). Hematologic tests are not required for infants under 6 months of
age. For pregnant women, this minimum set of nutrition and health information
must be collected during pregnancy and, if the woman was given presumptive
eligibility, within 60 days from prior certification. Collection of data on women
certified as postpartum or breastfeeding must be collected after they give birth (7
CFR, Subpart C, Section 246.7(d)(1)). At the state or local agency's discretion,
the blood test is not required for children who were determined to be within the
normal range at their last program certification, but it must be performed every 12
months.

WIC program regulations define nutrition risk as shown in Table 3-1.

PRIORITY SYSTEM OF THE WIC PROGRAM

Because the WIC program is not an entitlement program, participation is
limited by funding levels, which have never been adequate to serve all eligible
applicants. Once a local agency is serving its maximum caseload, federal
regulations require that a waiting list of eligible applicants be maintained. As
program openings become available, they are to be filled from the waiting list
according to a seven-point priority system.

Federal regulations specify a seven-point priority system, in which all
priorities are related to nutrition risk (Table 3-2). Priorities I through VI are used
by all states. State WIC agencies may, at their discretion, expand the priority
system to include Priority VII. Individuals who qualify for participation in the
WIC program under Priority I are served first, then those in Priority II, and then
in each subsequent priority, until program resources are exhausted. A state WIC
agency may also assign subpriorities within each of the seven priority levels. In
general, priority is given to anthropometric, hematologic, and clinical evidence
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of medically based nutrition risks over dietary-based nutrition risks; to pregnant
and breastfeeding women and all infants over children; and to children over
postpartum women3 (7 CFR Subpart C, Section 246.7 (d)(4)).

TABLE 3-1 Nutrition Risk Criteria Defined by WIC Program Regulations
Conditions Detectable by Biochemical or Anthropometric Measurements:
• anemia
• underweight
• overweight
• abnormal patterns of weight gain in a pregnant woman
• low birth weight in an infant
• stunting in an infant or child
Other Documented Medical Conditions:
• clinical signs of nutrition deficiencies
• metabolic disorders
• preeclampsia in a pregnant woman
• failure to thrive in an infant
• chronic infections in any person
• alcohol or drug abuse or mental retardation in women
• lead poisoning
• history of high-risk pregnancies or factors associated with high risk-pregnancies

(such as smoking; conception before 16 months postpartum; history of low birth
weight; premature births, or neonatal loss; adolescent pregnancy; or current
multiple pregnancy)

• congenital malformations in infants or children
• infants born to women with alcohol or drug abuse histories or mental retardation
Dietary Nutrition Risk Criteria:
• inadequate dietary patterns assessed by a 24-hour dietary recall, dietary history,

or food frequency checklist
Predisposing Nutrition Risk Criteria:
• homelessness or migrancy

SOURCE: 7 CRF Subpart C, Section 246.7 (e)(2).

The use of a priority system of risk criteria can help to achieve the highest
yield in the face of limited program resources. For the system to be most
effective, nutrition risk criteria that have high yield would be given priority in
assigning eligibility. The WIC priority system reflects a preference for

3 Furthermore, local agencies whose caseloads force them to serve only individuals
given the top priorities frequently serve children according to age. Some clinics serve
children who are 1 to 2 years of age but not children 3 years of age and older, or some
agencies serve participants up to 12 months of age and then serve them only one
certification period beyond their first birthday, up to 18 months of age.
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biologically measurable indicators of risk that respond to the WIC program
intervention and that are in the causal pathway from the determinant to the
undesirable outcome.

TABLE 3-2 The WIC Priority System
Priority
I Pregnant and breastfeeding women and infants at nutrition risk as

demonstrated by anthropometric or hematologic measurements or by other
documented nutrition-related medical condition.a

II Infants up to 6 months of age whose mothers participated in the WIC
program during pregnancy or who would have been eligible to participate
under Priority I.a

III Children at nutrition risk, as demonstrated by anthropometric or
hematologic measurements or other documented medical condition. At the
state's option, this priority can also include high-risk postpartum women.

IV Pregnant and breastfeeding women and infants at nutrition risk as
demonstrated by inadequate dietary pattern. At the state's option, this
priority can also include high-risk postpartum women or pregnant or
breastfeeding women and infants who are at nutrition risk solely because
of homelessness or migrancy.

V Children at nutrition risk because of inadequate dietary pattern. At the
state's option, this priority can also include high-risk postpartum women or
children who are at nutrition risk solely because of homelessness or
migrancy.

VI Postpartum women, not breastfeeding, at nutrition risk on the basis of
either medical or dietary criteria, unless they are assigned to higher
priorities at the state's discretion. This priority, at the state's option, may
also include postpartum women who are at nutrition risk solely because of
homelessness or migrancy.

VII Individuals certified for WIC program participation solely because of
homelessness or migrancy and, at the state agency option, previously
certified participants whose nutrition status is likely to regress without
continued provision of supplemental foods.

a A breastfeeding mother and her infant shall be placed in the highest priority level for which
either is qualified.
SOURCE: 7 CRF Subpart C, Section 246.7(d)(4), and Federal Register, April 19, 1995, 60(75):19,
487-419, 491.

Several issues need to be considered in interpreting the nutrition risks used
in the WIC priority system. First, most biologically measurable indicators (e.g.,
low hemoglobin concentration) that respond to WIC program benefits (e.g.,
iron-fortified foods) are evidence of pathology (e.g., anemia) and are therefore
indicators for a curative and not a preventive program. The high priority that the
WIC program gives these indicators is in concert with the policy that curing the
present ill is generally to be given a higher priority than preventing a future ill.
However, the WIC program also is supposed to be preventive so that it is not
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faced with curing problems that it could have prevented. If a high percentage of
the WIC program resources is taken up in curing problems, the WIC program
will be unable to fulfill its preventive role.

Second, there may be different degrees of risk within a priority category.
Many states recognize this and set subpriority levels within any given priority
category. For example, hemoglobin or hematocrit measurements may serve to
assign subpriority risk levels that differentiate among individuals with varying
risks of anemia. The WIC priority system generally does not operate such that a
high subpriority condition in priority level VI, for example, would be served in
preference to a low subpriority condition in priority level V.

A final issue to consider in the context of the WIC priority system is the
dual objective of a preventive and curative program. Some state WIC agencies
have set nutrition risk criteria with the intent of selecting both those who have the
condition and those who might develop the condition if not given WIC program
benefits. Criteria for anemia fall in this category. However, generous cutoff
points do not necessarily achieve this goal. The committee affirms the importance
of primary prevention and suitable methods to identify those at risk of developing
health and nutrition problems. However, it believes that more work is needed to
find the best methods for achieving this.

When resources are limited and not all individuals eligible for participation
can be served, it is important that the criteria in the highest priority levels have
the highest overall yields possible. That is, the overall yield in Priority I should be
higher than the overall yield in Priority II, and so on. It is likely that some of the
predisposing nutrition risk indicators at current low priority levels—e.g.,
homelessness—may have higher overall yields than some medical risk indicators
in Priority I—for example, asymptomatic bacteriuria as a renal medical risk for
pregnant woman. With the current priority system, an overweight child who may
not actually benefit would be served in preference to a homeless child who would
be more likely to benefit from participation in the WIC program.

SUMMARY AND IMPLICATIONS

In summary, the best criteria for targeting WIC program benefits are those
that most closely predict a potential nutrition and health benefit from these
interventions. Theoretical considerations in choosing indicators, such as how
close they are in the causal pathway to the outcome to be prevented, are less
important than how well the indicator actually targets those who will benefit from
the intervention. However, very few indicators used in the WIC program or
elsewhere have been examined for this characteristic. In the meantime, the
decision of which criteria to use must be based on the degree to which the
criterion is both an indicator of risk and, theoretically, also an indicator of
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potential benefit. The risk criteria—that is, the risk indicators and their cutoff
points—should be chosen and prioritized such that a high percentage of those
truly at risk will be selected and a high percentage of those selected can benefit.

In the discussion in the subsequent chapters of this report, the committee
examines the association between the risk indicators and nutrition and health
outcomes in situations similar to those encountered by WIC program
participants. Then, the committee examines why, in theory, these risk indicators
might be indicators of potential benefit. In addition, empirical evidence of the
ability to predict a benefit, if such evidence exists, is presented. In many cases,
the discussion focuses on evidence of efficacy of the WIC program only since no
information about yield of benefit is available. Based on this framework, the
committee makes recommendations for each of the nutrition risk criteria
reviewed. The following decision process underlies these recommendations:

•   For nutrition risk criteria for which there is good evidence of both nutrition
and health risk and benefit from the WIC program, the committee
recommends use of these criteria by all state WIC programs.

•   For nutrition risk criteria for which the risk indicator is a predictor of both
nutrition and health risk and benefit from the WIC program but for which
cutoffs have been set so that many individuals selected are not truly at risk,
the committee recommends using the risk indicator with more stringent
cutoff values.

•   For risk criteria for which there is strong evidence of nutrition and health risk
but uncertain evidence of benefit, the committee recommends using the
nutrition risk criteria and conducting further research on the benefit from the
WIC program.

•   For risk criteria for which there is good evidence of nutrition and health risk
and benefit from the WIC program but poor ability to identify those with the
condition, the committee recommends that action be taken to develop better
assessment tools. Pending this assessment, the committee recommends using
the best available methods to identify the condition, using scientifically
justifiable cutoff values.

•   For risk criteria for which there is strong evidence of nutrition and health risk
but no direct or indirect evidence of benefit, either theoretical or empirical,
the committee recommends discontinuing use of these criteria.

•   For risk indicators with weak evidence of risk or benefit, the committee
recommends discontinuing use of these criteria.

The WIC program is a broad-based and comprehensive food and nutrition
program with three main components: (1) supplemental foods, (2) nutrition
education, and (3) referrals to health care and social service providers. Thus,
evidence of benefit from the WIC program, either theoretical or empirical, could
be from any of the three program components. In making its recommendations
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for each nutrition risk criterion, however, the committee decided that evidence of
benefit from the WIC program should reflect the ability of an individual with that
risk to benefit from the WIC food package or, in some cases, from nutrition
education.

Benefit from only the referral services of the WIC program was not
considered sufficient to justify the use of a nutrition risk criterion. Three main
reasons for this decision follow: (1) the provision of supplemental foods and
nutrition education account for nearly all the WIC program costs; (2) it is
difficult to justify the provision of a monthly food package worth approximately
$30 per WIC participant unless there is evidence that the individual can benefit
from the food package or the nutrition education that accompanies the provision
of food; and (3) the WIC program is designed to be only an adjunct to good
health care and is not itself a health program.
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4

Anthropometric Risk Criteria

This chapter provides information about anthropometric characteristics of
women, infants, and children that are used to place them in Priorities I through III
in the WIC program (biochemical and other medical risk criteria in Priorities I
through III are in Chapter 5). It begins with a consideration of the use of
reference anthropometric measures. Then, it covers anthropometric criteria used
for pregnant or postpartum women, followed by risk criteria used for infants and
children. For each risk criterion, available information is provided about the
prevalence of the condition in the population eligible for participation in the WIC
program, use of each criterion as an indicator of risk and a predictor of benefit,
and cutoff points in use in WIC programs nationwide. A summary of
anthropometric risk criteria used by state WIC agencies appears in Table 4-1.

USE OF ANTHROPOMETRIC MEASURES IN THE WIC
PROGRAM

The major uses of anthropometric measures in the WIC program are
twofold: (1) to screen women, infants, and children with nutrition risks for
certification to participate in the program and (2) to assess their responses to
interventions over time. Their use to assess individuals has several implications
for interpreting results and choosing cutoff points.

First, a woman or child's position relative to the reference standard for the
anthropometric measure being evaluated, whether it is expressed as a percentile
or a z-score, represents a statement of the probability that the individual is part of
the healthy distribution (also called specificity). It is not a statement about the
probability that the mother or child is unhealthy. The farther away a
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measurement is from the central part of the distribution of healthy individuals, the
greater the likelihood that it indicates health and nutrition disorders. As described
in Chapter 3, yield for a given cutoff point increases with prevalence. If the
assessed population were exactly the same as the healthy reference population,
then one would expect, for example, that 5 percent of children would have
heights at or below the 5th percentile. If a screened population has

TABLE 4-1 Summary of Anthropometric Risk Criteria in the WIC Program and Use
by States

States
Using

Postpartum Women
Pregnant
Women

Lactating Nonlactating Infants Children

Women
Prepregnancy
underweight

54 18 15 — —

Low maternal
weight gain

53 — — — —

Maternal weight
loss during
pregnancy

33 — — — —

Prepregnancy
overweight

53 17 12 — —

High gestational
weight gain

37 38 15 — —

Maternal short
statue

0 1 1 — —

Postpartum
underweight

— 43 43 — —

Postpartum
overweight

— 42 39 — —

Infants and Children
Low birth weight — — — 53 8
Small for
gestational age

— — — 10 —

Short statute — — — 48 50
Underweight — — — 53 52
Low head
circumference

— — — 7 —

Large for
gestational age

— — — 14 —

Overweight — — — 53 49
Failure to thrive — — — 30 27

NOTE: Dashes indicate criterion was not used for that subgroup.
SOURCE: Adapted from USDA (1994).
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an excess of children with height-for-age below a cutoff point (e.g., 10 percent
below the 5th percentile), one could assume that at least the difference (10 minus 5
equals 5 percent) represents short stature resulting from environmental causes,
including diet.

Most anthropometric measurements that are below the 5th or the 10th

percentile or above the 95th percentile are considered abnormal. These statistical
cutoffs define the central 85 or 90 percent of the reference distribution as the
normality range. For some anthropometric measures, such as maternal weight
gain, recommended cutoffs reflect an even smaller portion of the distribution.
These cutoffs do not truly define the normal range from a health or nutrition
point of view; rather, they are used as a guide to facilitate clinical assessment
(IOM, 1990).

It is impossible to find a cutoff that has both the highest sensitivity and the
highest yield (Rasmussen and Habicht, 1989), as discussed in Chapter 3. When
interventions have no adverse effects, the choice of cutoff points for defining risk
depends mainly on the available resources and the priorities to be addressed.

However, if factors causing decreased nutrition status tend to affect all
mothers or children in the population, all individuals can be assumed to be
malnourished (Keller, 1988; Yip, 1993), and selection of a specific cutoff point
may be irrelevant. Experience shows that in populations with high prevalences of
both short stature and underweight children, major causes of such abnormalities
are usually health and nutrition. Likewise, low maternal prepregnancy weight or
weight gain in pregnancy may result from a variety of factors, but populations
with high prevalences of both are often malnourished.

Although anthropometry has widely been used as a measure of or proxy for
various conditions related to health and nutrition, abnormal anthropometric
measures themselves do not provide specific etiologic information. For example, a
child may be abnormally short because of infection, inadequate food intake,
psychological disorders, endocrine or metabolic diseases, or simply normal
variation in a population.

Finally, although most anthropometric criteria are able to predict some
present or future risk, they may not be indicative of a possible response to or
benefit from participating in the WIC program. Indicators of risk and indicators
of benefit are not always identical. As discussed in Chapter 3, for the best use of
WIC program resources, one should use benefit indicators and cutoff points to
target services to those individuals who are likely to benefit. For most
anthropometric criteria, a positive response can be viewed as a benefit from
participation in the WIC program.

All the anthropometric measurements covered in this chapter are practical
and can be obtained with reliability in the WIC program setting with adequate
training of personnel, periodic quality assurance reviews, and use of appropriate
equipment that is calibrated regularly.
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MATERNAL ANTHROPOMETRIC RISK CRITERIA

A summary of anthropometric risk criteria as predictors of risk and benefit
for pregnant and postpartum women appears in Table 4-2.

Prepregnancy Underweight

Prepregnancy underweight is defined as a prepregnant weight below a
certain cutoff point based on reference data of desirable weights for nonpregnant
women of the same height. Weight alone is not a very sensitive measure of
maternal body size: at the same weight, a tall woman may be underweight, while a
short woman, overweight (IOM, 1990). Thus, weight-for-height status is a better
way of assessing women for poor health and nutritional status, although still
crude and indirect. The lower a woman's weight-for-height, the more likely it is
that she is undernourished (IOM, 1990).

Maternal prepregnancy weight-for-height is usually defined in one of two
ways: (1) weight below a designated percentage of a reference standard or (2)
body mass index (BMI = kg/m2) below a specified cutoff. Although reference
standards for women have not been validated specifically in relation to
reproduction, prepregnancy underweight has been defined as less than 90 percent
of the 1959 Metropolitan Life Insurance weight value for a given height
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(ideal body weight, or IBW), which is equivalent to a BMI of less than 19.8
(IOM, 1990). This definition has been widely adopted in the United States (e.g.,
ACOG, 1993; Wilcox and Marks, 1995) and is used in this chapter unless
otherwise noted.

Prevalence of and Factors Associated with Prepregnancy Underweight

Underweight may be associated with poverty, substandard living conditions,
inadequate food intake, chronic or infectious diseases, or conditions that induce
malabsorption of nutrients (IOM, 1990). Using the above cutoff value, 20 percent
of the low-income women included in the 1990 Pregnancy Nutrition Surveillance
System (PNSS) data set were underweight, and 6 percent of these PNSS women
were classified as being very underweight (BMI < 18.0) (Wilcox and Marks,
1995). The percentage of underweight women decreased as age increased, with
the highest prevalence of underweight observed among Asian women (Wilcox
and Marks, 1995). White adolescents, in particular, may routinely attempt to
limit their body weights by restricting their dietary intakes and exercising
excessively (Larson, 1991). Substance abuse is also associated with low
prepregnancy weight-for-height (Johnson et al., 1994). However, some women
may be healthy and well nourished, but simply lean.

In a study of about 600 WIC program participants in California who were
followed through two consecutive pregnancies, the most important factor
predicting a low prepregnancy weight-for-height at the beginning of the second
pregnancy was low prepregnancy weight in the first pregnancy (Caan et al.,
1987). As household size increased, the risk of prepregnancy underweight
decreased. Maternal age was inversely associated with prepregnancy
underweight, and black race was associated with increased risk, but these
findings did not quite reach statistical significance (p < .07 and p < .09,
respectively).

Prepregnancy Underweight as an Indicator of Nutrition and Health Risk

Compared with women with normal weight-for-height, women with low
prepregnancy weight-for-height are at higher risk for low-birth-weight (LBW)
infants (Brown and Schloesser, 1990; Elkblad and Grenman, 1992; IOM, 1990;
Nandi and Nelson, 1992; WHO, 1995), retarded fetal growth (Abrams, 1991;
Elkblad and Grenman, 1992; Kramer, 1987a, b), and perinatal mortality (Hogberg
et al., 1990; IOM, 1990).

Some studies have found that prepregnancy underweight is associated with a
higher incidence of various pregnancy complications, such as antepartum
hemorrhage, premature rupture of membranes, anemia, endometritis (IOM,
1992b), and cesarean delivery (Elkblad and Grenman, 1992), but the small
number of studies examining this question limits the ability to draw inferences.
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The relationship between maternal underweight and preterm delivery
(delivery before 37 weeks' gestation) is controversial, with some reports
concluding that the relationship is strong and others finding no significant
association (Berkowitz and Papiernik, 1993).

The committee could find no studies assessing whether prepregnancy
underweight is associated with increased risk for poor lactational performance or
poor health during the postpartum period. This is a complicated question to
address, because it is also necessary to consider the potential mediating influence
of gestational weight gain.

Prepregnancy Underweight as an Indicator of Nutrition and Health Benefit

Data from several food supplementation trials have demonstrated that
intervention to improve nutrition can increase birth weight in underweight women
(Edozien et al., 1979; IOM, 1990). Two evaluations of the Missouri WIC program
separately examined the impact of WIC program participation in underweight
women. Schramm (1986) reported that participants who were at least 15 percent
underweight before pregnancy had significantly lower Medicaid paid claims for
newborn medical services than did nonparticipants. However, using another
sample of Missouri WIC participants, Stockbauer (1987) reported that WIC
program participation was not associated with significantly lower rates of LBW in
women who began pregnancy at least 10 percent underweight. Neither of these
studies adjusted for gestational weight gain. Providing WIC program benefits to
underweight women is likely to reduce the rate of LBW even if only a subset of
underweight women respond, because prepregnancy underweight is a prevalent
condition among low-income American women.

In the study by Caan and colleagues (1987), receiving WIC program
benefits after the first pregnancy was associated with a decreased risk of maternal
underweight, but this finding was not statistically significant.

Results of recent studies suggest that maternal underweight may be
associated with poor fetal growth because of poor plasma volume expansion early
in pregnancy (Rosso et al., 1992) or because of interaction among low
prepregnancy weight, psychosocial stress, and cigarette smoking (Cliver et al.,
1992). With improved understanding of the complex mechanisms by which
maternal underweight influences fetal growth, it may become possible to target
those underweight women who will readily benefit from WIC program
participation.

The committee identified no data addressing the efficacy of maternal
prepregnancy underweight as a nutrition risk indicator for either breastfeeding or
postpartum nonlactating women. Since gestational weight gain may change a
woman's weight category after delivery, postpartum weight-for-height is a more
relevant indicator of maternal nutritional status for lactating or postpartum
women.
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Use of Prepregnancy Underweight as a Nutrition Risk Criterion in the WIC
Setting

Table 4-1 summarizes the extent to which prepregnancy underweight is used
as a nutrition risk criterion by the WIC program. The ideal weight-for-height
cutoffs ranged from 85 to 95 percent.

Recommendations for Prepregnancy Underweight

The risk of prepregnancy underweight is well documented for pregnant
women but not for postpartum women. There is both empirical evidence and a
theoretical basis for benefit from participation in the WIC program. Therefore,
the committee recommends use of maternal prepregnancy underweight as a
nutrition risk criterion for pregnant women by the WIC program, with a cutoff
value of 90 percent of IBW or a BMI less than 19.8. The committee recommends
discontinuation of the use of maternal prepregnancy underweight as a nutrition
risk criterion for postpartum women by the WIC program.

The committee recommends research to determine the cutoffs for
underweight that would produce the highest yield for reproductive outcomes and
to improve the ability to distinguish healthy, well-nourished, slender women from
women who are underweight because of poor nutrition or other factors that could
be ameliorated through WIC program participation.

The committee also recommends studies to examine interventions aimed at
improving maternal health, lactation performance, or other postpartum outcomes
for women who had low prepregnancy weight-for-height.

Low Maternal Weight Gain

Low maternal weight gain is often defined in relation to the lower limits of
the Institute of Medicine's (IOM) BMI-specific total weight gain
recommendations: less than 12.5 kg for women who begin pregnancy with a low
BMI (< 19.8), less than 11.5 kg for women with a normal BMI (19.8–26.0), and
less than 7 kg for those with a high BMI (> 26.0 to 29.0) or obese BMI (> 29.0)
(IOM, 1990). Because total gain is not known until delivery, weight gain during
the second and third trimesters is substituted. The IOM (1990) recommended
cutoffs of less than 0.45 kg/month in obese women and less than 0.9 kg/month in
nonobese women. These recommendations, as well as ''provisional" weight gain
grids, were provided with the acknowledgment that validated data on which to
provide confident recommendations were not available. A slightly lower than
recommended gain is not necessarily a problem, provided that weight gain
appears to progress toward the BMI-specific target (IOM, 1990). Before
intervening, further evaluation is recommended to rule out measurement
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error, assess health and nutrition status, and consider other possible explanations
for the low gain.

Little is known about the prevalence of a low maternal weight gain assessed
during gestation, but approximately 39 percent of the women included in the 1990
PNSS had a total gain that was less than the lower limit recommended for their
prepregnant BMI category (Wilcox and Marks, 1995).

Prevalence of and Factors Associated with Low Maternal Weight Gain

The published literature consistently shows that maternal weight gain is
highly variable. A low gestational weight gain occurs most commonly among
women with a high prepregnancy BMI, especially those who are obese (IOM,
1990). This lower gain may reflect intentional weight restriction on the part of the
mother, but low rates of weight gain also occur in settings in which all women
were encouraged to gain weight (Taffel et al., 1993). Conversely, many other
obese women experience high rates of gestational weight gain.

Among married mothers delivering live singleton infants who participated in
the 1980 National Natality Survey, a total maternal weight gain of less than 6.8
kg was associated with maternal short stature, cigarette smoking, black race,
Hispanic ethnicity, low levels of maternal education, and high maternal BMI
(IOM, 1990; Kleinman, 1990).

Southeast Asian background, young maternal age (within 2 years of
menarche), multiparity, unmarried status, and low-income have also been
associated with an increased risk of low total maternal weight gain in U.S. women
(IOM, 1990). Physical activity, work outside the home, stress, or moderate
alcohol use appear to have little effect on gestational weight gain in U.S. women
(IOM, 1990), but data are limited. The 1990 PNSS reported that Asian and
American-Indian women were the ethnic/racial groups most likely to have a low
total gestational weight gain, but maternal age was not a risk factor for a low
weight gain (Wilcox and Marks, 1995).

The use of illegal drugs, especially cocaine, is associated with low maternal
weight gain (Petitti and Coleman, 1990). The literature does not give a clear
answer as to whether cigarette smokers tend to gain less weight than nonsmokers
during pregnancy (Johnston, 1991).

Data are not available to assess whether older age (> 35 years) affects
weight gain beyond the contributions of increased parity or BMI. One report on
the determinants of weight gain in a small group of black adolescents concluded
that delayed enrollment in the WIC program (late in pregnancy) and consumption
of less than three snacks per day were significant predictors of a slow gestational
weight gain (Stevens-Simon and McAnarney, 1992).

Recent results from a multiethnic cohort study of about 10,000 pregnancies
concluded that maternal height, hypertension, cesarean delivery, and fetal size
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were positively associated with the maternal weight gain in each of the three
trimesters. However, association with weight gain differed by trimester for
prepregnancy body size, age, parity, smoking status, race/ethnicity, and diabetes
mellitus (Abrams et al., 1995). The most important predictors of weight gain were
maternal age and Asian race or ethnicity in the first trimester; prepregnant body
mass, parity, and height in the second trimester; and hypertension, age, and parity
in the third trimester.

Low Maternal Weight Gain as an Indicator of Nutrition and Health Risk

The IOM (1990) concluded that low maternal weight gain during the second
and third trimester is a determinant of fetal growth, and that low maternal gain is
associated with smaller average birth weights and an increased risk of delivering
an infant with fetal growth restriction. Studies published since that report confirm
this finding (Hickey et al., 1993; Parker and Abrams, 1992; Scholl et al., 1990a).
In the recently conducted World Health Organization (WHO) collaborative
meta-analysis of studies from populations around the world, low maternal weight
gain or low maternal attained weight at 20, 28, or 36 weeks' gestation was
associated with increased risk of fetal growth restriction or an infant small for
gestational age (SGA). Odds ratios were especially high for women with low
prepregnancy weights (WHO, 1995). Attained weights at 20, 28, and 36 weeks
predicted LBW and SGA with reasonable sensitivity (at least 35 percent) and
odds ratios of about 2.5 (WHO, 1995). However, two studies of presumably
well-nourished clinic populations reported that low total maternal weekly weight
gain (Dawes and Grudzinskas, 1991a) or deviation from an "optimal
curve" (Theron and Thompson, 1993) had relatively low specificity and yields as
predictors of SGA. Low yields are not surprising given that fetal growth is
multifactorial, and total maternal weight gain by healthy pregnant women with
good pregnancy outcome is highly variable (Abrams and Parker, 1990).

The relationship between low maternal weight gain and small fetal size is
modified by maternal prepregnancy BMI. At high BMIs, a low maternal weight
gain has less impact. However, there is also evidence that a low maternal weight
gain (< 6.8 kg) is associated with an increased risk of delivering infants who are
SGA (Parker and Abrams, 1992). Thus, low rates of gestational weight gain
remain a concern, even among obese women. Overall, women with both a low
gestational weight gain and a low prepregnancy BMI are at highest risk for
delivering a low-birth-weight infant.

Studies of preterm delivery usually express total weight gain as a rate of
weight gain (total gain/gestational age) to adjust for gestation. Although several
studies suggested that a low weekly rate of maternal weight gain throughout
pregnancy is associated with early spontaneous delivery, the data could be
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considered only suggestive, especially given difficulties in accurately determining
gestational age (IOM, 1990). Studies published in the 1990s tend to support a
relationship between low rate of maternal weight gain and preterm birth (Hickey
et al., 1995; Kramer et al., 1992; Siega-Riz et al., 1994; Wen et al., 1990; WHO,
1995).

Effects of the specific pattern of maternal weight gain on fetal size or preterm
delivery are under study. Some investigators provide evidence that a low
maternal weight gain early in pregnancy is significantly related to low-birth-
weight infants (Scholl et al., 1990a) and infants who are SGA (Abrams and
Newman, 1991); others do not agree (Dawes and Grudzinskas, 1991b; Petitti et
al., 1991). A recent study of almost 3,000 white women concluded that, after
controlling for total maternal weight gain and other factors, a low gestational
weight gain during the second trimester was associated with decreased birth
weight (Abrams and Selvin, 1995). At least three studies suggest that a low rate
of maternal weight gain late, but not early, in pregnancy is associated with
spontaneous preterm delivery (Abrams et al., 1989; Hediger et al., 1989; Hickey
et al., 1995).

Some studies have also found associations of a low maternal weight gain
with neonatal complications. A study of low-income, black adolescents reported
that a slow rate of maternal weight gain (< 0.23 kg per week) was associated with
longer infant hospital stays, more admissions to the neonatal intensive care units,
and more antibiotic treatments (Stevens-Simon and McAnarney, 1992). Fetal or
infant mortality appears to be higher in women with low rates of weight gain
(Hogberg et al., 1990), and the relationship is particularly strong in women with
low prepregnancy weights-for-height (IOM, 1992b; Johnson, 1991).

It is postulated that nutrition during pregnancy may play a role in the
development of long-term health conditions in the offspring during childhood or
adulthood. In support of this, Godfrey and co-workers (1994) found that a low
maternal triceps skinfold thickness at 15 weeks of gestation and a low weight gain
from 15 to 35 weeks of gestation were associated with higher blood pressure in
the offspring at about 11 years of age. This is an area of active investigation.

Maternal weight gain may relate to other health outcomes in pregnancy or
postpartum, but few data have been published. A Finnish study reported that
women with low gestational weight gain (< 5 kg) had fewer deliveries requiring
surgery and a shorter second stage of labor (Elkblad and Grenman, 1992). Little
is known about the effects of low rates of gestational weight gain on spontaneous
abortion, congenital malformations, maternal complications, or the long-term
health of the mothers. Gestational weight gain does not appear to be associated
with the volume or composition of breast milk for women residing in
industrialized countries (Dewey et al., 1991a; IOM, 1990). However, a recent
study of well-nourished lactating Danish women reported that women who gained
more than 17 kg produced milk with a much higher fat concentration
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than did women with a low (< 11 kg) prenatal weight gain (Michaelson et al.,
1994).

Low Maternal Weight Gain as an Indicator of Nutrition and Health Benefit

Studies to examine whether low maternal weight gain is a useful indicator of
nutrition and health benefit are hindered by problems in study methodology,
difficulties in estimating dietary intake accurately, and low statistical power
(IOM, 1990). The great variability among women in such characteristics as
energy requirements, physical activity, body size, and health practices also
complicates understanding of the relationship.

Most experimentally designed studies have been conducted in developing
countries and have demonstrated that dietary supplementation can improve infant
birth weight, especially in women with the poorest nutritional status (IOM,
1990). However, relatively few experimental nutrition supplementation trials
have specifically examined effects of such supplementation on maternal weight
gain. Although the results of those studies tend to show that supplementation
improves both maternal weight gain and infant birth weight, results have been
inconclusive. Furthermore, the link between energy supplements and gestational
weight gain is weaker among women in industrialized countries, presumably
because of lesser degrees of malnutrition before and during pregnancy.

Observational studies have reported on the relationship between dietary
intake and maternal weight gain, with conflicting results (IOM, 1990).
Gestational weight gain, but not dietary intake, was strongly associated with birth
weight in a study of 529 primarily white, middle-class women (Aaronson and
Macnee, 1989). No statistically significant relationships between dietary intake
and birth weight were detected in a recent study of black inner-city women (the
relationship between diet and weight gain was not reported) (Johnson et al.,
1994). In pregnant adolescents, Scholl and colleagues (1991) reported a
significant association between energy intake early in pregnancy and total weight
gain. They also reported a relationship between gestational weight gain and
infant birth weight, but the relationship between energy intake and birth weight
was not significant. Kramer (1993) reported only slight effects of protein and
energy intake on maternal weight gain. However, Susser's review of data from the
Dutch famine and supplementation trials concluded that dietary influences on
birth weight appear to bypass gestational weight gain (Susser, 1991).

Of the three WIC program evaluations that have reported on the program's
impact on maternal weight gain, two suggest a positive effect. The first National
WIC Evaluation (Edozien et al., 1979) showed associations between food
supplementation of more than 3 months and increases in both maternal weight
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gain and birth weight. Results of the second National WIC Evaluation (Rush et
al., 1988c) suggested that WIC supplemented mothers consumed more energy
and gained more weight; although birth weight was not improved overall, fetal
head circumference was greater. Of special note is the significant finding in this
study that WIC program participation reversed initial low maternal weight gain
identified at the time of the first visit to the WIC program. WIC program
participation was also associated with lower maternal fat stores late in pregnancy.
Newer evidence suggests that maternal fat mobilization in late pregnancy reflects
improved fetal growth (Hediger et al., 1994). The single randomized controlled
trial of the WIC program, which has been criticized for its small sample size
(Kramer, 1993), did not show improvements in either maternal weight gain or
birth weight with WIC program participation overall, but improvements were
observed in smokers and members of other higher-risk subgroups (Metcoff et al.,
1985).

In addition to providing food supplements, the WIC program also provides
education with the objective of improving maternal anthropometric status and
infant outcomes. Observational studies have correlated advice about weight gain
with actual prenatal weight gain (Taffel et al., 1993) and dietary counseling and
milk vouchers with improved dietary scores (Mendelson et al., 1991). A recent
meta-analysis identified only three experimental trials assessing the impact of
providing maternal education or counseling with the goal of increasing maternal
energy or protein intake (Kramer, 1993). The single study that specifically
evaluated gestational weight gain as an outcome reported that those who received
nutrition education gained on average 1 kg more than those who did not. There
was not a significant increase in birth weight in this study, possibly because the
study subjects were not at nutritional risk. In another critical review of the
experimental studies of nutrition education during pregnancy, it was determined
that the literature was so sparse and poorly designed that it was difficult to
determine whether interventions were effective (Boyd and Windsor, 1993).

Nonetheless, increases in the official recommendations for weight gain
during pregnancy in the United States have been accompanied by a 50 percent
increase in the average amount of weight gained by pregnant women (IOM,
1990). Thus, practical experience suggests that pregnant women respond to the
advice that they are given.
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Use of Low Maternal Weight Gain as a Nutrition Risk Criterion in the WIC
Setting

Definitions of inadequate weight gain during pregnancy vary widely among
the 53 state WIC agencies (see Table 4-1) that use this risk criterion. Specified
cutoff values for rate of weight gain range from 0.7 kg per month to 1.8 kg per
month in the last two trimesters. Some states compare pattern of gain against a
weight gain chart (presumably similar to that recommended by the IOM).

Recommendations for Low Maternal Weight Gain

The risk of low maternal weight gain is well documented in pregnant
women. There is both empirical evidence and a theoretical basis for benefit from
participation in the WIC program. Therefore, the committee recommends use of
low maternal weight gain as a nutrition risk criterion for pregnant women by the
WIC program, with the IOM cutoff values of < 0.9 kg/month in nonobese women
and < 0.45 kg/month in obese women.

The committee also recommends research to define low weight gain
throughout gestation in relation to reproductive and longer-term outcomes, its
yield as a indicator of risk, and its response to WIC program intervention.

Maternal Weight Loss During Pregnancy

Weight loss can occur any time during a pregnancy. A woman can have a
net loss by the time she delivers, or her weight can fluctuate up and down
periodically.

Prevalence of and Factors Associated with Maternal Weight Loss During
Pregnancy

Although it is uncommon for a women to experience a net loss in weight by
the time that she delivers, it is not uncommon for a woman to lose some weight,
especially during the first trimester. No data are available on the prevalence of
this occurrence.

Maternal Weight Loss During Pregnancy as an Indicator of Nutrition and
Health Risk

Most of the studies that examine weight loss during pregnancy do so in
women experiencing hyperemesis gravidarum (severe nausea and vomiting of
pregnancy). Gross and colleagues (1989) found that women who lost more than
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5 percent of their prepregnancy weight in the first trimester had lower total
weight gains, were more likely to deliver by cesarean section, and had infants
who had lower mean birth weights and more growth retardation. The study's
findings are interesting but should be viewed with caution because the sample
size was small (64) and the analyses were bivariate.

Maternal Weight Loss During Pregnancy as an Indicator of Nutrition and
Health Benefit

The committee could identify no studies examining interventions to address
maternal weight loss. Weight loss may indicate underlying dietary or health
practices or health or social conditions that could be improved by the
supplemental food, nutrition education, and referrals provided by the WIC
program.

Use of Maternal Weight Loss During Pregnancy as a Nutrition Risk
Criterion in the WIC Setting

Of the 33 state WIC agencies that reported using weight loss as a nutrition
risk criterion (see Table 4-1), the most common cutoff values were any weight
loss or weight falling below the self-reported prepregnancy weight.

Recommendation for Maternal Weight Loss During Pregnancy

The risk of weight loss during pregnancy is documented. There is a
theoretical basis for pregnant women to benefit from participation in the WIC
program. Therefore, the committee recommends use of weight loss during
pregnancy as a risk criterion for pregnant women by the WIC program, with a
cutoff value of greater than 2 kg during the first trimester and greater than 1 kg
during the second or third trimesters.

Prepregnancy Overweight

The definitions used to define excess body weight vary substantially
throughout the scientific literature and in clinical and public health practice. The
terms obesity and overweight are often used interchangeably to describe a high
weight-for-height. The IOM (1990) defined overweight as a BMI range of 26 to
29 kg/m2 (consistent with 120 to 135 percent of the 1959 Metropolitan Life
Insurance Company weight-specific tables) and obesity as a BMI of > 29 kg/m2

(consistent with > 135 percent of IBW on the basis of the same reference).
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Prevalence of and Factors Associated with Prepregnancy Overweight

Data from the third National Health and Nutrition Examination Survey
(NHANES III; 1988–1991) indicate that with a BMI cutoff of 27.3 kg/m2, 20 and
34 percent of women age 20 to 29 and 30 to 39 years, respectively, were
overweight (Kuczmarski et al., 1994). Furthermore, comparison of these data
with findings from previous national surveys showed a dramatic trend upward.
For example, by using the same definition of overweight for all surveys, the
prevalence of overweight among women 20 to 29 years of age was only 10
percent in 1960–1962, but it increased to 13 percent in 1971–1974 and then to 15
percent in 1976–1980.

Obesity is especially common among minority women and is associated with
lower levels of education, lower income, and increasing age (Flegal et al., 1988).
Data from the 1990 PNSS indicate that 29 percent of the low-income women had a
prepregnancy BMI greater than 26.0 kg/m2, and 19 percent were classified as
very overweight (BMI > 29.0 kg/m2) (Wilcox and Marks, 1995). Older women
and American-Indian women were most likely to be overweight. Another report
of PNSS data from 1990 and 1991 indicated that very overweight (BMI > 29 kg/m2)
women were more likely to be black and older than 35 years and were less likely
to report smoking or alcohol use than women who were of normal weight or
overweight (Cogswell et al., 1995).

In a study of about 600 WIC program participants in California who were
followed through two consecutive pregnancies, the following characteristics were
significantly associated with increased risk of beginning the second pregnancy
with a high maternal prepregnancy weight-for-height (> 120 percent of IBW):
high prepregnancy weight-for-height during the first pregnancy, high birth
weight of the first infant, and large number of individuals in the household. In
that multiethnic study, Southeast Asian and black mothers were at lower risk of
high second prepregnancy weight (Caan et al., 1987).

Prepregnancy Overweight as an Indicator of Nutrition and Health Risk

Although consistent evidence indicates that, on average, obese women have
larger babies than women of lower weight-for-height, they are at substantially
increased risk of delivering macrosomic infants (Larsen et al., 1990), a condition
accompanied by higher risks of shoulder dystocia and morbidity in the mother or
fetus (Elkblad and Grenman, 1992; IOM, 1990; Issacs et al., 1994; Perlow et al.,
1992). The risk of delivering LBW infants is controversial for obese women.
Some studies suggest that obesity is protective against LBW (Johnson et al.,
1992); others report risks comparable to those in nonobese women; and still
others suggest that obesity is associated with increased risk for
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delivering growth-retarded infants (Perlow et al., 1992), especially if gestational
weight gain is low (Hickey et al., 1993; Parker and Abrams, 1992).

Relatively few studies have assessed the relationship between maternal
obesity and the risk of spontaneous preterm delivery. Siega-Riz and colleagues
(1994) noted a clear but nonsignificant trend toward a decreased risk of preterm
delivery with increasing BMI. However, in the Collaborative Perinatal Project,
Naeye (1990) found obese women to be at increased risk for preterm delivery and
for higher perinatal mortality rates. Other investigators (Abrams and Parker,
1988; Lucas et al., 1988; Rahaman et al., 1990; Taffel, 1986) also reported higher
perinatal mortality rates among obese mothers. Using data from the National
Natality Survey, Little and Weinberg (1993) found that obesity was more strongly
related to stillbirth in the intrapartum period (during labor and delivery) than in
the antenatal period (before labor), perhaps because of the mechanical problems
of delivery.

Gestational diabetes, non-insulin-dependent diabetes mellitus, and
hypertension are significantly more likely in obese women (Issacs et al., 1994;
Perlow et al., 1992; Ratner et al., 1991). Obese women may also be at increased
risk for developing preeclampsia (Eskenazi et al., 1991; Sibai et al., 1995). Labor
and delivery complications are more common among overweight women than
among their normal weight counterparts (Elkblad and Grenman, 1992; IOM
1990, 1992b). Most studies report a two- to threefold risk for cesarean delivery
among overweight women (Elkblad and Grenman, 1992; Issacs et al., 1994;
Perlow et al., 1992; Ratner et al., 1991; Witter et al., 1995), and several studies
have reported a statistically significant increase in the number of infections such
as endometritis (Issacs et al., 1994; Perlow et al., 1992).

Maternal obesity may be associated with an increased risk for major
congenital malformations (undefined, in aggregate) (Naeye, 1990). A recent study
also suggested that obese women had twice the risk of delivering children with
neural tube defects and certain other major birth defects (Waller et al., 1994).

Prepregnancy overweight is thought to be a risk factor for postpartum
retention of prenatal weight gain (Parker, 1994). In the 1988 National Maternal
and Infant Health Survey, 20 percent of women with normal prepregnancy
weight-for-height reported that they retained the weight they gained during
pregnancy (defined as > 4 kg at 10 to 18 months postpartum), whereas 38 percent
of the women whose prepregnancy weight-for-height was classified as
overweight reported retaining their prenatal weight gain (Keppel and Taffel,
1993).
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Prepregnancy Overweight as an Indicator of Nutrition and Health Benefit

Although several dietary intervention studies have been conducted with the
goal of restricting maternal food intake and minimizing weight gain and
excessive fetal size, the safety and effectiveness of this approach are questionable
(Abrams, 1988). Clinical trials of energy and protein restriction among women
who have either a high weight-for-height or a high gestational weight gain have
produced nonsignificant results, in opposite directions (Kramer, 1993). Two
small studies have demonstrated that overweight women can be motivated to
change their diets, but neither study had a control group (Dornhurst et al., 1991;
Mendelson et al., 1991).

Participation in the WIC program has been associated with significantly
lower rates of LBW in overweight women (> 120 percent IBW) (Stockbauer,
1987). However, Schramm (1986) reported that WIC program participation was
not associated with significantly lower Medicaid claims for newborns among
women who began pregnancy at > 120 percent of their IBW.

Virtually no studies have been published with the explicit objective of
evaluating how WIC program participation affects maternal obesity. However, a
study in California comparing women participating in the WIC program who
received food supplementation during two consecutive pregnancies found that
women who received supplementation for 5 to 7 months postpartum had half the
risk of being overweight of those who received supplementation only briefly
(Caan et al., 1987). Although the study was observational rather than
experimental, it was very well designed. The investigators attributed the finding
to supplementation with more nutrient-rich foods from the WIC program—an
action that might reduce the consumption of inexpensive, high-calorie, low
nutrient foods.

A technology assessment panel for the National Institutes of Health
concluded that most people desiring to lose and control weight need to make a
lifelong commitment to changes in lifestyle, dietary practices, and behavioral
responses (NIH Technology Assessment Conference Panel, 1992). Current
guidelines for prenatal care call for individualized nutrition counseling for obese
mothers. The objective is to promote adequate nutrient intake and maternal
weight gain to meet the needs of the growing fetus while minimizing the risk of
increasing obesity in the mother (IOM, 1992a). The receipt of nutritious foods,
counseling, and education through the WIC program both before and after
delivery, with or without lactation, has the potential to modify diet and activity
patterns and thereby to reduce long-term obesity.

ANTHROPOMETRIC RISK CRITERIA 83

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


Use of Prepregnancy Overweight as a Nutrition Risk Criterion in the WIC
Setting

Table 4-1 summarizes the extent to which prepregnancy overweight is used
as a nutrition risk criterion. Most states used a cutoff point of 120 percent of IBW
for height, but the range for cutoff points went from a low of 110 percent to a
high of 150 percent of IBW.

Recommendations for Prepregnancy Overweight

The risk of prepregnancy overweight is well documented for pregnant and
postpartum women. There is both empirical evidence and a theoretical basis for
benefit from WIC program participation. Therefore, the committee recommends
use of prepregnancy overweight as a nutrition risk criterion for pregnant and
postpartum women by the WIC program, with the cutoff values of BMI greater
than 26. To improve potential for benefit from WIC program participation, the
committee recommends research on culturally appropriate methods of effective
intervention for obese women.

High Gestational Weight Gain

Definitions of excessive gestational weight gain that depend on knowledge
of total weight gain are not practical in the WIC setting. There are no
scientifically determined definitions of high weight gain at various points of
pregnancy that are linked to reproductive or other health outcomes. The IOM
(1990) recommended that a gain of more than 3 kg per month be considered
potentially excessive, especially if it occurs during the second half of pregnancy.
However, it is important to rule out other explanations (e.g., measurement error,
fluid changes, multiple gestation) before concluding that excessive weight gain
resulted from problems related to nutrient intake and energy balance.

Prevalence of and Factors Associated with High Gestational Weight Gain

Data from the 1990 PNSS indicate that 33 percent of these low-income
women had total gestational weight gains that surpassed the upper limit of that
recommended for their prepregnancy BMI category (Wilcox and Marks, 1995).
Thus, high maternal weight gain is one of the most common nutritional problems
occurring in U.S. pregnant women today. The committee could find no reports of
the prevalence of excessive weight gain identified during pregnancy.
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Compared to research on the determinants of low gestational weight gain,
little is known about the women with high gestational gain. Data on married
women in the 1980 National Natality Survey suggest that white women were
more likely than black women to gain > 16 kg, which is the upper limit advised
for normal weight women (IOM, 1990); however, among participants in the 1990
PNSS, black and Hispanic women were more likely to have a high total
gestational weight gain than were Asian women (Wilcox and Marks, 1995).

High Gestational Weight Gain as an Indicator of Nutrition and Health Risk

Very high gestational weight gain is associated with increased rates of high
birth weight or macrosomia (Cogswell et al., 1995; IOM, 1990). In adolescents,
high maternal weight gain at 16 weeks of gestation or later was associated with a
doubled risk of macrosomia (Scholl et al., 1990b). An increased risk for cesarean
deliveries among women with large gestational weight gains (Elkblad and
Grenman, 1992; Johnson et al., 1992; Parker and Abrams, 1992) is seen even
after adjusting for birth weight. However, in adolescents, Stevens-Simon and
McAnarney (1992) found that high weight gain was associated with
complications in the newborn rather than the mother. These investigators reported
that fetal distress, meconium aspiration, antibiotic use, and stays in the neonatal
intensive care unit were more likely among the infants of mothers with high rates
of weight gain (> 0.59 kg/week). After adjusting for several other risk factors,
Johnson and co-workers (1992) noted that meconium staining (but no other
neonatal complications) was more common among the offspring of mothers with
high rates of weight gain. A very high rate of maternal weight gain may be
associated with spontaneous preterm delivery (Siega-Riz et al., 1994; Wen et al.,
1990).

Although a high maternal weight gain is a hallmark of developing
preeclampsia, evidence suggests that it results from rather than causes this
condition (IOM, 1990).

Postpartum weight retention is probably the most frequently studied
outcome related to excessive weight gain. Evidence reviewed by the IOM (1990)
and from the 1988 National Maternal and Infant Health Survey (NMIHS)
suggests that women who exceed the upper limit of IOM weight gain
recommendations are significantly more likely to retain weight after delivery,
with black women twice as likely as white women to retain excess weight
(Keppel and Taffel, 1993; Parker and Abrams, 1993). Among low-income black
adolescents (who are at increased risk of obesity), those with high gestational
weight gain were more likely than those with low weight gain to retain extra
weight early in the postpartum period (Stevens-Simon and McAnarney, 1992).
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High Gestational Weight Gain as an Indicator of Nutrition and Health
Benefit

An observational study by Cogswell and co-workers (1995) suggests that
limiting total gestational weight gain for very overweight women to 11 kg might
reduce the risk of delivering infants with macrosomia. Few data are available to
assess whether interventions to reduce excessive maternal weight gain are
effective. Two clinical trials of energy and protein restriction among women who
either had a high weight-for-height or a high gestational weight gain had
nonsignificant results, but in opposite directions (Kramer, 1993). In a third study, a
small group of pregnant women with gestational diabetes were able to follow the
controlled energy (1,200- to 1,800-kcal) diet that was prescribed for them during
late pregnancy. That intervention led to lower maternal weight gain and fewer
macrosomic infants (Dornhurst et al., 1991). However, the study had no control
group, and it is not known whether women without diabetes would be as willing
to change their behaviors.

Evidence that women who participated in the WIC program postpartum
began their subsequent pregnancies less overweight suggests that women with
high prenatal weight gains may benefit from WIC program participation during
the postpartum period especially (Caan et al., 1987). The WIC program provides
highly nutritious food, counseling, and education to postpartum women with the
objective of supporting behaviors that can produce a healthy weight over the
long-term. This is especially important for women who seek to reduce their
weight while maintaining successful lactation.

Use of High Gestational Weight Gain as a Nutrition Risk Criterion in the
WIC Setting

Table 4-1 summarizes the extent to which high gestational weight gain is
used as a nutrition risk criterion. There is little consistency in the cutoff points,
which range from a low of 1.8 kg/month to a high of 4.5 kg/month.

Recommendations for High Gestational Weight Gain

The risk of high gestational weight gain is well documented for pregnant
and postpartum women. There is a theoretical basis and limited empirical
evidence for benefit from WIC program participation. Therefore, the committee
recommends use of high maternal weight gain as a nutrition risk criterion for
pregnant and postpartum women by the WIC program, with the IOM cutoff
values of greater than 3 kg per month during pregnancy and the BMI-specific
upper limits for total weight gain for postpartum women.

The committee also strongly recommends research to identify valid cutoff
values for high weight gain during pregnancy. It further recommends testing
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interventions to protect fetal growth while preventing excessive maternal weight
gain, as well as strategies to address excessive weight gain in the postpartum
period.

Maternal Short Stature

Maternal short stature may be primarily genetically determined, but it also
may reflect nutrition deprivation that occurred during the mother's growth when
she was in utero or during childhood (e.g., stunting). No methods are available to
differentiate these two etiologies, but a social, medical, and family history may be
instructive. A cutoff point of 157 cm has been recommended to define maternal
short stature (IOM, 1990).

Prevalence of and Factors Associated with Maternal Short Stature

Data from national surveys indicate that the proportion of U.S. women ages
18 to 24 years with short stature decreased from about 25 percent in the early
1960s to about 17 percent in the early 1970s. In the late 1970s, the prevalence
increased to 18 percent (IOM, 1990). Current estimates were not available.

A history of low socioeconomic status, large family size, exposure to
malnutrition, chronic disease, and exposure to emotional or psychological
stresses are factors associated with short stature in adults (Mascie-Taylor, 1991).
Short stature is more prevalent in women of Asian and Hispanic background and
among recent immigrants to the United States (Rimoin et al., 1986).

Maternal Short Stature as an Indicator of Nutrition and Health Risk

Some studies suggest that maternal height is positively associated with the
birth weight of the offspring, even after considering maternal weight (Abrams,
1991; Luke et al., 1993), but other investigators report that the relationship of
maternal height and birth weight is mediated through maternal weight (Krasovec
and Anderson, 1991). Women with short stature are at increased risk of delivering
infants who are SGA or growth-retarded (Abrams and Newman, 1991; Kramer,
1987b; Wen et al., 1990). In some populations, a statistically significant
association between short stature and increased risk of spontaneous preterm
delivery has been reported (Kramer et al., 1992; Wen et al., 1990) but not
consistently (Abrams et al., 1989; Kramer, 1987b). Data from developing and
industrialized countries suggest that maternal short stature is associated with
increased perinatal mortality (Krasovec and Anderson, 1991). Analysis of data
from the 1980 National Natality Survey and National Fetal Mortality Survey

ANTHROPOMETRIC RISK CRITERIA 87

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


found no association between maternal height and stillbirth (Little and Weinberg,
1993).

Although women with short stature in the 1980 National Natality Survey
gained about 1 kg less than taller women during pregnancy, after controlling for
other variables, short stature was not associated with an increased risk of a low
maternal weight gain (Kleinman, 1990).

Women with short stature appear to be at increased risk for labor
abnormalities and cesarean delivery because of cephalopelvic disproportion
(IOM, 1990; Johnson et al., 1992).

Maternal Short Stature as an Indicator of Health and Nutrition Benefit

Although it is not possible to affect maternal short stature, interventions may
still affect the outcomes of pregnancy.

The environmental disadvantages that caused stunting in a woman with
short stature during her own development may also limit fetal growth during her
pregnancies (Baird, 1977; Luke et al., 1993; Ounsted and Ounsted, 1968). If
transfer of nutritional stress across generations actually exists, then interventions
designed to improve fetal growth as much as possible, such as improved nutrition
through food supplementation during pregnancy, might break the cycle.
However, the effect of food supplementation on birth weight did not differ by
maternal stature in a Guatemalan women study (Habicht and Yarbrough, 1980),
and the committee identified no WIC program evaluations that examined women
with short stature in particular.

Even if an intervention were shown to increase birth weight in the
pregnancies of women who are stunted, appropriate application of the
intervention would be a challenge. It would be difficult to target those women
whose short stature resulted from stunting rather than genetics. Also, because
short stature is associated with an increased risk of cephalopelvic disproportion,
the benefits of increased birth weight must be counterbalanced against the
potential for increased morbidity to mother and infant caused by difficulties
during labor and delivery.

Use of Maternal Short Stature as a Nutrition Risk Criterion in the WIC
Program

In 1992, no state WIC agency used maternal short stature as a nutrition risk
criterion for pregnant women (see Table 4-1). One of 45 state agencies used short
stature in combination with low prepregnancy weight as a nutrition risk criterion
for breastfeeding and nonlactating, postpartum women.
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Recommendations for Maternal Short Stature

The risk of maternal short stature is well documented for pregnant women.
There is no empirical evidence or theoretical basis for benefit from participation
in the WIC program on the basis of short stature alone. Thus, until there is
evidence that the adverse outcomes associated with short stature can be alleviated
through intervention during pregnancy, the committee does not recommend that
maternal short stature be used as a nutrition risk criterion for pregnant women by
the WIC program.

Nonetheless, evaluating short stature among women has clinical utility for
both assessment for increased risk of poor intrauterine growth and individualizing
maternal weight gain recommendations (short pregnant women are advised to
gain at the lower end of the recommended weight gain range [IOM, 1990]).
Height in combination with a social and nutrition history may be useful in
identifying women who were stunted as children, and this information may be
useful in tailoring specific educational or social service interventions for WIC
program participants. This may be especially true for subgroups of women who
were at risk for malnutrition earlier in their lives, such as recent immigrants.

Postpartum Underweight

Reference standards that take time since delivery into consideration are not
available for identifying whether breastfeeding or nonlactating, postpartum
women are underweight. It has been estimated that on average, a women will lose
about 5 kg immediately after delivery of the infant and the products of conception
and another 2 to 3 kg during the next few weeks postpartum, primarily because of
diuresis (Prichard et al., 1985). The pattern of weight loss after this interval
depends on how much weight was gained during pregnancy, the composition of
the gestational weight gain (for example, whether there was a higher proportion
of fluid or fat), maternal diet, exercise, and method of infant feeding. Maternal
weight loss after delivery varies greatly, with some women falling well below
their prepregnancy weights shortly after birth and others never losing much of the
weight they gained.

Prevalence of and Factors Associated with Postpartum Underweight

Virtually nothing is known about the prevalence of low maternal weight-
for-height in either lactating or nonlactating U.S. mothers after delivery. In a
study of women who were not obese before pregnancy and who delivered living,
singleton, term infants, about 25 percent of the respondents reported weights 10
to 18 months postpartum that were below the prepregnancy weights
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that they reported at the same time (Keppel and Taffel, 1993). The extent to
which these postpartum weights would qualify as underweight was not reported.

Predictors of low postpartum weight-for-height have not been reported. On a
theoretical basis, the following factors might be associated with low weight-for-
height status in a postpartum woman, regardless of infant feeding method:
inadequate diet during pregnancy, low prenatal weight gain, low prepregnancy
weight-for-height, infections including human immunodeficiency virus infection,
inadequate food availability or intentional dieting after pregnancy, excessive
energy expenditure, and psychological conditions that impair appetite or food
behaviors, including eating disorders and depression.

Postpartum Underweight as an Indicator of Nutrition and Health Risk

Low maternal weight-for-height during the postpartum period is of concern
because it may indicate poor energy stores or the lack of replenishment of
maternal nutrient stores that were mobilized during pregnancy. Low maternal
weight-for-height may also indicate that a mother is not consuming an adequate
amount of food to meet her energy needs.

Breastfeeding is a robust process, even in seriously malnourished women.
The major predictor of successful lactation is the infant's demand for milk (IOM,
1991). Although some studies in developing countries suggest that underweight
women may produce a lower volume of milk, the findings are complex to
interpret and are not consistent (IOM, 1991). The nutrition risk of postpartum
underweight is greater to the breastfeeding mother than to the infant if the mother
consumes less energy than required to cover her increased needs.

In a study of well-nourished women in the United States, Nommsen and co-
workers (1991) reported that the lipid content of human milk was positively
associated with increased maternal weight-for-height, but only during the second
6 months of lactation. They suggested that the underlying relationship between
percentage of IBW and the fat content of human milk becomes apparent only
after women have depleted the fat that they stored during pregnancy (Nommsen
et al., 1991).

Postpartum Underweight as an Indicator of Health and Nutrition Benefit

It is assumed that adequate nutrition during the postpartum period helps the
mother to cope with intense physical and emotional demands as she recovers from
pregnancy and delivery, breastfeeds her infant, adapts to new motherhood, and
provides infant care.

For breastfeeding mothers, the nutrition needs of lactation require special
consideration. Because women with a low weight-for-height probably have low
fat stores, which are ordinarily mobilized to help meet the extra energy costs of
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lactation, it is reasonable to expect them to benefit from the supplemental foods
provided by the WIC program.

Studies of chronically undernourished Guatemalan women suggest that
energy supplements offered during the postpartum period can buffer maternal
nutrition stresses associated with concurrent lactation and pregnancy or short
interconceptional periods (Marchant et al., 1990). Furthermore, provision of
supplemental energy to this population throughout two consecutive pregnancies
and the period of lactation between them was associated with large increases in
birth weight not seen when supplements were provided only during pregnancy.
Although maternal underweight per se was not the focus of those studies, it is
likely that the majority of women included in the studies had low postpartum
weight-for-height (Villar and Rivera, 1988).

No studies have been reported addressing the efficacy of postpartum
interventions to improve the maternal or infant health or nutrition specifically in
underweight postpartum women and their infants living in the United States.
However, a well-designed evaluation of the postpartum component of the WIC
program suggests that the provision of WIC program benefits during the
postpartum period is associated with better maternal and infant health (Caan et
al., 1987). Circumstances at that time created a natural experiment in which
postpartum participants were either served or not served by the WIC program on
the basis of geographic, policy, and agency factors rather than individual
maternal factors. The extended feeding group received WIC program benefits for
5 to 7 postpartum months, whereas the comparison group's benefits were
terminated within 2 months after delivery. Both groups participated in the WIC
program during both a first pregnancy and a subsequent pregnancy and delivered
within 3 years of the first one.

After adjusting for differences between the groups, extended feeding was
associated with significantly improved fetal size at the end of the second
pregnancy: weight at birth was increased by 131 g and length at birth was
extended by 0.3 cm. The increased risk of delivering a low-birth-weight infant in
the comparison group versus that in the extended feeding group approached
statistical significance. Extended postpartum feeding was associated with
improved prepregnancy weight at the beginning of the second pregnancy among
women who began their first pregnancy underweight (<90 percent IBW),
suggesting that postpartum supplementation may have improved or protected
postpartum energy stores, although the finding was not statistically significant.

It is not known if women who are underweight after delivery are less likely
to initiate or succeed at breastfeeding. In developing countries, studies examining
whether it is possible to improve lactational performance by feeding
undernourished mothers, who are almost always underweight, have yielded mixed
results and have been subject to methodologic difficulties (Abrams, 1991; IOM,
1991). Overall, these studies suggest that providing food supplements to lactating
mothers may increase maternal postpartum weight and improve
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maternal health (IOM, 1991). Well-designed supplementation studies of women
with a high degree of malnutrition show an adverse effect of malnutrition on milk
volume (Gonzalez-Cossio et al., 1991; Khin-Maung-Naing, 1987), but most
studies of less malnourished women do not (IOM, 1991). It is also possible that
maternal dietary supplementation contributes to decreased duration of lactational
amenorrhea in malnourished women (IOM, 1991), but this may have only minor
importance to actual health outcomes (Kurz, 1993).

Because maternal underweight after delivery or throughout the first year
postpartum can be a marker of poor maternal health or environmental stress,
identification of these women and assessment of their social, nutrition, and
medical risk factors have the potential to identify interventions that can improve
maternal and fetal health.

Use of Postpartum Underweight as a Nutrition Risk Criterion in the WIC
Setting

Table 4-1 summarizes use of maternal postpartum underweight as a nutrition
risk criterion. The majority of WIC state agencies defined underweight at < 90
percent ideal weight-for-height or a BMI of < 19.8, but cutoff values vary
widely.

Recommendations for Postpartum Underweight

The risk of maternal postpartum underweight is documented in postpartum
women. There is empirical evidence and a theoretical basis for benefit from
participation in the WIC program. Therefore, the committee recommends use of
maternal postpartum underweight as a nutrition risk criterion for postpartum
women by the WIC program, with the IOM cutoff value of a BMI of 19. It also
recommends research to determine the most valid postpartum cutoff points for
lactating and nonlactating women.

Postpartum Overweight

Recent data indicate that, depending on age, the prevalence of overweight
among U.S. women of childbearing age ranges from about 20 to 30 percent
(Kuczmarski et al., 1994). Given that the median gestational weight gain in the
United States was almost 14 kg in 1989 (CDC, 1992), it is important to know the
extent to which postpartum weight retention contributes to this public health
problem.

No standard definition exist for postpartum weight retention or postpartum
obesity. Women can be classified as overweight by comparing their postpartum
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weight-for-height with the reference for nonpregnant women. Postpartum weight
retention is often defined as postpartum weight minus prepregnancy weight. By 6
weeks postpartum, much of the weight retained is likely to be maternal fat
(Prichard et al., 1985).

Review of older studies, when the average gestational weight gain was much
lower than it is currently, indicates that women with an average prenatal weight
gain retained about 1 kg more than the expected weight increase with age (IOM,
1990).

Results from studies of postpartum weight retention vary according to study
population, the follow-up periods after delivery, and definitions or observations
of infant feeding practices. Methodologic problems include bias from inaccurate
recall of prepregnancy weight, failure to adjust for the expected increase in body
weight with age, and lack of information on energy intake and exercise patterns.
In the absence of reference standards specific to postpartum lactating or
nonlactating women, the IOM (1992a) recommended application of the
nonpregnant BMI cutoff values to these populations: 120 to 135 percent IBW
(BMI 26 to 29 kg/m2) to define overweight, and greater than 135 percent IBW or
BMI > 29 kg/m2 to define obesity.

Prevalence of and Factors Associated with Postpartum Overweight

Using nationally representative data on postpartum weight retention of 2,845
U.S. women whose pregnancies resulted in term, live, singleton births, the 1988
NMIHS reported the median weight retention of 1.5 kg at 10 to 18 months after
delivery. However, 25 percent of the white women and 45 percent of black
women retained more than 4 kg. These data suggest that it is possible that
pregnancy contributes to postpartum overweight or obesity (IOM, 1990; Keppel
and Taffel, 1993; Parker, 1994; Parker and Abrams, 1993).

Data from the 1988 NMIHS suggest that median weight retention was 0.7 kg
for white mothers and 3.2 kg for black mothers among women whose gestational
weight gains were in accordance with their recommended BMI-specific ranges
(Keppel and Taffel, 1993). In another analysis of the same data set that focused
on women whose prepregnancy weight-for-height was in the normal range and
that controlled for other factors, black women were more than twice as likely as
white women to retain 9 kg or more postpartum (Parker and Abrams, 1993). This
racial differential is extremely important because cross-sectional studies have
shown that black women are already at a high risk for obesity (Flegal et al., 1988;
Kuczmarski et al., 1994). Studies of postpartum overweight for women of other
racial/ethnic groups have not been reported.

Overall, the bulk of the evidence does not support the view that lactation
promotes increased weight loss (IOM, 1991; Parker, 1994). However, a study
comparing postpartum weight loss between breastfeeders (defined as nursing for
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at least 12 months) and bottle feeders (who weaned their infants to the bottle by
age 3 months) reported highly significant differences at between 6 and 12 months
after birth, but not earlier (Dewey et al., 1993). Among the breastfeeders, high
feeding frequency and milk energy output were associated with less weight loss
between 3 and 6 months after birth but more rapid weight loss between 9 and 12
months after birth. These results underscore the need for studies that precisely
classify women by infant feeding method and follow them for an extended period
of time.

Other risk factors for postpartum weight retention include a high
prepregnancy weight-for-height (such women have wide variations in postpartum
weight loss) and low-income (Parker, 1994). Cigarette smoking is associated with
less weight retention. The influences of maternal age, parity, and length of
interconceptional periods are interrelated and complex. Segel and McAnarney
(1994) followed 30 black, low-income adolescents for about 3 years after
pregnancy and concluded that high gestational weight gain as well as
prepregnancy obesity were risk factors for postpartum obesity in this group.

Postpartum Overweight as an Indicator of Nutrition and Health Risk

There is little question that overweight is a serious health problem. Obese
women are at increased risk of heart disease, diabetes mellitus, hypertension, and
some types of cancer (Abrams and Berman, 1993; NRC, 1989). Furthermore,
obese postpartum women are at increased risk for maternal complications and
poor perinatal outcomes during subsequent pregnancy. Evidence from a study of
more than 700 primiparous Australian women suggests that a high postpartum
weight-for-height (BMI > 26 kg/cm2) at 1 month postpartum is associated with a
statistically significant increased risk of discontinuing breastfeeding by 6 months
(Rutishauser and Carlin, 1992). Other studies are needed to examine the influence
of postpartum obesity on lactation success.

A recent study of 121 white and 224 black women (7 to 12 months
postpartum) who participated in a South Carolina WIC program concluded that
the most important variables in predicting postpartum weight loss were
prepregnancy weight, prenatal weight gain, parity, and prenatal exercise. After
these factors were controlled, race predicted that black women retained 6.4
pounds more than white women. Black women reported significantly higher mean
energy and fat intake and significantly lower amounts of prenatal and postpartum
activity. The authors concluded that the weight differential between black and
white mothers might be explained by higher energy intake and lower activity
levels in black women postpartum (Boardley et al., 1995).
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Postpartum Overweight as an Indicator of Nutrition and Health Benefit

No studies have specifically described the health effects of dieting among
nonlactating mothers during the postpartum period (Parker, 1994). It has been
proposed that weight losses of less than 2 kg/month for normal-weight women
and 3 kg/month for overweight or obese women after the first month postpartum
are consistent with successful lactation (Dewey and McCrory, 1994; IOM, 1991).
A recent uncontrolled study demonstrated that lactating women can lose weight
and maintain adequate milk quantity and quality by following a moderately
restricted diet over a 10-week postpartum period; however, one-third of the
original subjects dropped out of the study (Dusdieker et al., 1994).

The single evaluation of postpartum intervention by participation in the WIC
program suggested that women who participated in the WIC program for 5 to 7
months after birth had half the odds of being overweight at the beginning of their
next pregnancy (Caan et al., 1987). The investigators hypothesized that WIC
program participants who already have adequate energy intakes may have
substituted the more nutrient-dense WIC foods for less expensive foods that
provided more calories but fewer nutrients.

By assessing maternal postpartum overweight, the WIC program is in a
position to identify women who are retaining excess postpartum weight, women
whose overweight status continues, and women who have become overweight
because of weight gain during the postpartum period. The WIC program's
assessment and follow-up of women's weight during the postpartum period may
provide the only possibility of intervention, because in contrast to the intensive
monitoring of health status that occurs during pregnancy, most women receive
relatively little medical care during the postpartum period.

Use of Postpartum Overweight as a Nutrition Risk Criterion in the WIC
Setting

In 1992, most of the agencies that used postpartum overweight as a risk
criterion for breastfeeding and nonlactating women (see Table 4-1) used the
cutoff point of 120 percent of IBW. Cutoff values ranged from 110 to 135
percent of IBW and included several categories of overweight.

Recommendations for Postpartum Overweight

The risk of postpartum overweight is documented in postpartum women.
There is empirical evidence and a theoretical basis for benefit from participation
in the WIC program. Therefore, the committee recommends use of postpartum
overweight as a nutrition risk criterion for postpartum women by state WIC
agencies, using cutoff values of> 120 percent of IBW or a BMI of> 26.0 kg/m2
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after 6 weeks postpartum. The committee also recommends research to determine
the most valid cutoff points.

The committee recommends the design and testing of culturally appropriate
interventions to reduce maternal overweight after delivery or to prevent further
gain.

Abnormal Postpartum Weight Change

Theoretically, the criterion abnormal postpartum weight change has the
potential to identify a group of women who are at special and acute nutrition risk,
especially when it is related to weight loss. However, there is no standard
definition for abnormal postpartum weight change in either lactating or
postpartum women. Weight loss that exceeds suggested rates of maternal weight
loss consistent with adequate lactation has been proposed (IOM, 1991, 1992a).

Prevalence of and Factors Associated with Abnormal Postpartum Weight
Change

Abnormal postpartum weight change has not been described in the
literature; therefore, nothing is known about its epidemiology or factors
associated with its occurrence.

Abnormal Postpartum Weight Change as an Indicator of Health and
Nutrition Risk

A recent review concluded that if a woman has adequate fat reserves, it is
probably safe to restrict energy intake moderately to enhance weight loss during
lactation (Dewey and McCrory, 1994), and a subsequent study supports this view
of no increased risk (Dusdieker et al., 1994).

Abnormal Postpartum Weight Change as an Indicator of Health and
Nutrition Benefit

No studies have examined the possible health benefits of intervening for
women with high rates of weight loss or gain after delivery. Common sense
suggests that when a rapid weight loss or gain over a short period of time is
observed in a postpartum woman, additional assessments of maternal health and
psychological, social, and economic status are warranted to determine the cause
and that the food and/or nutrition education provided by the WIC program can
help remedy the problem.
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Use of Abnormal Maternal Weight Change as a Nutrition Risk Criterion in
the WIC Setting

The few state WIC agencies that used abnormal postpartum weight change
as a nutrition risk criterion for postpartum women (see Table 4-1) used cutoff
points that ranged from maternal weight loss of greater than 0.9 kg/month to a 6-
month postpartum weight of 18 kg less than the postpartum weight at 6 weeks, or
an increase in weight of at least 10 percent in women who were at desirable
weight at 6 weeks postpartum.

Detection of abnormal maternal postpartum weight change requires repeated
measurements of maternal weight over a relevant time period, which may
sometimes not be possible in WIC program settings.

Recommendation for Abnormal Postpartum Weight Change

Although there is a theoretical basis for benefit from participation in the WIC
program, no risks have been documented, and there is no standard definition for
this change in either lactating or postpartum women. Therefore, the committee
recommends discontinuation of use of abnormal postpartum weight change as a
nutrition risk criterion for postpartum women by the WIC program.

ANTHROPOMETRIC RISK CRITERIA FOR INFANTS AND
CHILDREN

A summary of anthropometric risk criteria as predictors of risk and benefit
for infants and children appears in Table 4-3.

Low Birth Weight

The term low birth weight (LBW) is used to describe a weight of less than
2,500 g at birth. Infants and children with LBWs can be broadly categorized into
two subgroups: (1) those who are born preterm, that is, at less than 37 weeks of
gestation and (2) those who are growth retarded in utero and who are born SGA
(see the section Small for Gestational Age). Because weight at birth is a function
of both duration of gestation and interuterine growth of the fetus, an LBW infant
can be both preterm and SGA.
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Prevalence of and Factors Associated with LBW

The national prevalence of LBW in 1991 was 70.8 per 1,000 live-born
infants (CDC, 1994). Across ethnic groups, the prevalence of LBW was
substantially higher among infants of black mothers (135 per 1,000 live births)
than among white, Hispanic, Native American, and Asian groups. Similar ethnic
differences were observed among infants of low-income families (Yip et al.,
1992a).

LBW is caused by a short gestational period, intrauterine growth retardation
(IUGR), or both. In general, factors related to IUGR and preterm delivery are not
identical (see SGA following and Chapter 5 for specifics). For example, poor
maternal nutrition status is one of the major causes of SGA, but it is not an
important determinant of prematurity (Kramer et al., 1992). On the other hand,
infections (Taha et al., 1993; Villar et al., 1989), maternal cocaine use (Petitti and
Coleman, 1990), and prepregnancy and gestational hypertension (particularly
severe preeclampsia) (Kramer et al., 1990a, 1992) are related to both SGA and
preterm delivery. The causes of LBW vary for different populations, as does the
nature of LBW (WHO, 1995). In developing countries, most LBW infants are
SGA or had IUGR. In contrast, in industrialized countries, the majority of LBW
infants were delivered preterm (Ashworth and Feachem, 1985; CDC, 1994; IOM,
1990).

LBW as an Indicator of Nutrition and Health Risk

LBW is one of the most important biologic predictors of infant death and
deficiencies in physical and mental development during childhood among those
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babies who survive (IOM, 1985). The consequences of LBW caused by IUGR
differ from those of LBW caused by prematurity.

Premature LBW infants generally exhibit higher neonatal, perinatal, and
postnatal mortalities than their full-term counterparts of the same birth weight,
primarily because immunologic immaturity is more pronounced in preterm
infants (Meyer and Comstock, 1972; Read et al., 1994; Sappenfield et al., 1987;
Starfield et al., 1982). A recent study comparing perinatal weight-specific
mortality in the United States and Norway found that, after adjustment for the
mean birth weight in each country, the higher rate of perinatal death among U.S.
infants could be entirely attributed to a small excess of preterm deliveries (Wilcox
and Marks, 1995). Despite their earlier disadvantage, premature infants, if they
survive, experience a lower risk of infections such as diarrhea and exhibit more
growth during childhood than infants with IUGR (Barros et al., 1992).

The associations of LBW with poor health, growth, and development may
persist throughout childhood, but the magnitudes of these associations may
weaken as a child becomes older. LBW continues to be a strong predictor of
growth in early childhood (Binkin et al., 1988). It has been reported that 20 to 40
percent of the prevalence of low length-for-age in the first 2 years of life can be
attributed to LBW (Gayle et al., 1987). A recent study has shown that children
with extreme LBWs (i.e., below 750 g) are at very high risk for long-term
neurobehavioral dysfunction and poor school performance (Hack et al., 1994;
Klebanov et al., 1994; McCormick et al., 1992).

LBW as an Indicator of Nutrition and Health Benefit

Infants and children born with LBW, particularly LBW caused by IUGR,
must receive an optimal nutrient intake to survive, meet the needs of an extended
period of relatively rapid postnatal growth, and complete their growth and
development. They therefore have the potential to benefit from the WIC
program. Interventions that support breastfeeding and that provide nutrient-dense
food, nutrition education, and health referrals help to assure that this will occur.
Little information is available on potential benefits relative to different WIC
program components and different types of LBW.

Use of LBW as a Nutrition Risk in the WIC Setting

Low birth weight was used as a nutrition risk criterion for infants by 53 state
WIC agencies in 1992 (see Table 4-1). The cutoff point was set universally as
2,499 or 2,500 g in all state WIC agencies. One of eight agencies that used LBW
as a criterion for children ages 1 to 5 years used 1,500 g as the cutoff point.
Birth-weight data are routinely collected in most hospitals and perinatal clinics,
and the information is readily available to the WIC program.
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Recommendations for LBW

The risk of LBW is well documented in infants and also is documented in
children. There is empirical evidence and a theoretical basis for benefit from
participation in the WIC program. Therefore, the committee recommends use of
LBW as a nutrition risk criterion for infants and children by the WIC program,
with the conventional cutoff value of less than 2,500 g. However, priority should
be given to using the SGA and prematurity criteria (see subsequent section and
''Prematurity" in Chapter 5) over the LBW criterion for infants. If LBW is used as
the sole nutrition risk criterion for infants, a cutoff value of 2,500 g may be too
low, because some heavier newborns also have elevated nutrition and health
risks. However, there is no need to increase the LBW cutoff value in the WIC
program for infants if the SGA and prematurity criteria are followed.

In addition, the committee recommends research to assess the effectiveness
of interventions used to improve health and nutrition outcomes for LBW infants.

Small for Gestational Age

Small for gestational age (SGA) is defined as an infant's weight at birth
below a certain cutoff point compared with some reference point for infants of
comparable gestational age. Because weight at birth is a function of both the
duration of gestation and the intrauterine growth of the fetus, assessment of birth
weight on the basis of gestational age has a great advantage in that it
differentiates LBW that results from poor fetal growth from LBW that results
from prematurity. SGA implies intrauterine growth retardation (IUGR) and as
such, the two terms are often used interchangeably. Strictly speaking, however,
SGA and IUGR are not synonymous (Altman and Hytten, 1989). Some infants
who are SGA (e.g., those born to short mothers) may merely represent the lower
tail of the normal fetal growth distribution, but the growth of some infants who
are not identified as SGA may have actually been restricted in utero (e.g., infants
born to tall cigarette smokers). In individual cases, however, it is very difficult to
know whether the observed birth weight is the result of true IUGR. The
likelihood that the SGA is due to IUGR increases as the prevalence of IUGR
increases in the population.

For infants born after 26 weeks of gestation, WHO (1995) recommends the
use of William's Birth Weight Curve, which was derived from a large, multiracial
population in California (Williams et al., 1982). The most frequently used cutoff
point for diagnosing SGA is the 10 th percentile. For full-term infants, this value
(corresponding to 2,900 g in William's Birth Weight Curve) is greater than the
conventional cutoff point of 2,500 g for LBW. Mounting evidence indicates that
infants with birth weights above 2,500 g but below some
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predefined cutoff point around the 10th percentile still carry significantly higher
health and nutrition risks than infants with birth weights above the 10th percentile
(Balcazar and Haas, 1991; Kimball et al., 1982; Kramer, 1987a; Lester et al.,
1986).

Prevalence of and Factors Associated with SGA

The national prevalence of full-term (≥37 weeks of gestation) LBW infants
was 26.5 per 1,000 live-born infants in 1991 (CDC, 1994). The prevalence was
much higher among black infants than white infants (47.2 versus 22.0 per 1,000
live births, respectively).

The determinants of fetal growth have been the subject of considerable
research (e.g., Abrams, 1994; Abrams and Newman, 1991; Barros et al., 1992;
IOM, 1990; Kramer, 1987b; Kramer et al., 1990a; Stein and Susser, 1984; Wen
et al., 1990). In general, maternal stature, prepregnancy weight, weight gain
during gestation, gestational energy intake and expenditure during pregnancy, and
maternal health all have important and independent influences on the rate of fetal
growth. These factors are also related to underlying socioeconomic deprivation
(IOM, 1985).

Gestational nutrition status is affected by maternal energy and nutrient
intakes, weight gain, and fat deposition during pregnancy (Villar et al., 1992).
Consequently, research has focused on nutrition interventions to improve
maternal nutrition status as a means of reducing SGA. The consistently positive,
although sometimes modest, effect of food supplementation and the negative
effect of increased energy needs during pregnancy on birth weight have been
demonstrated both in developing countries and in low-income populations of
industrialized countries (Adair and Pollitt, 1985; Chavéz and Martínez, 1980;
Habicht and Yarbrough, 1980; Kramer, 1993; Lechtig and Klein, 1981; Prentice
et al., 1983; Rush et al., 1988c). Maternal height and weight may be influenced by
the mother's past nutritional status; and they, in turn, can affect fetal growth.

Other factors affecting fetal growth include maternal health (such as the
presence of infection and prepregnancy and gestational hypertension—
particularly severe preeclampsia), cigarette smoking, and alcohol consumption
(Jacobson et al., 1994; Kramer et al., 1990a; Plouin et al., 1983; Shu et al., 1995).
The use of certain pharmacologic substances (including cocaine) adversely
affects birth weight (Ashworth and Feachem, 1985; Dolan-Mullen et al., 1994).
Teenage mothers have a higher frequency of LBW infants for any given parity,
and a short interconceptional interval is associated with an increased risk of SGA
and prematurity (Lieberman, 1995; Rawling et al., 1995). A greater percentage of
LBW babies is born to blacks and Asians than to whites of similar socioeconomic
status (James, 1992; Wang et al., 1994). High altitude is also related to a higher
prevalence of LBW (Yip et al., 1993). Many of these
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factors influence both fetal growth and gestational duration (WHO, 1995). Some
risk factors are amenable to appropriate health interventions (e.g., maternal
health, cigarette smoking), but others are not (e.g., altitude, race).

SGA as an Indicator of Nutrition and Health Risk

Overwhelming evidence indicates that impairment of fetal growth can have
adverse effects on the nutrition and health of children during infancy and
childhood, including higher mortality and morbidity, slower physical growth, and
possibly slower mental development (Ashworth and Feachem, 1985; Binkin et
al., 1988; Fancourt et al., 1976; Harvey et al., 1982; IOM, 1990; McCormick,
1985; Parkinson et al., 1981; Teberg et al., 1988; Villar et al., 1984). Infants who
are SGA are more likely to have congenital abnormalities (Khoury et al., 1988).
Severely growth-retarded infants are at markedly increased risk for fetal and
neonatal death, hypoglycemia, hypocalcemia, polycythemia, and neurocognitive
complications of pre- and intrapartum hypoxia (IOM, 1990; Kramer et al.,
1990b). Over the long-term, growth-retarded infants may have permanent mild
deficits in growth and neurocognitive development (Binkin et al., 1988; Dunn et
al., 1986; IOM, 1991; Teberg et al., 1988). Some studies have even suggested
that the restriction of fetal growth may increase the risk of ischemic heart
disease, hypertension, obstructive lung disease, diabetes mellitus, and death from
cardiovascular disease in adulthood (Barker et al., 1993a, b; 1989; Valdez et al.,
1994). When infants who are SGA are also preterm, their health risks also include
those associated with prematurity (WHO, 1995) (see Chapter 5).

Body proportionality may be related to different outcomes of babies who are
SGA. The most commonly used proportionality index is Rohrer's ponderal index,
which is defined as (100 × weight in grams)/(crown-heel length in centimeters)3

(Khoury et al., 1990). An infant with a high ponderal index has a relatively high
weight-for-length, whereas an infant with a low ponderal index is thin, with low
weight-for-length. Infants who are SGA and who have an adequate ponderal
index exhibit less catch-up growth than their counterparts with a low ponderal
index (Kramer, 1987a). In contrast, infants who are SGA and who have a low
ponderal index have an increased risk for postnatal morbidity compared with
those with an adequate ponderal index (Caulfield et al., 1991; Villar et al., 1990).

Conlisk (1993) studied the risk in the United States of neonatal mortality
among infants with proportionate weight-for-length and those with
disproportionate weight-for-length (decreased weight-for-length). The results
showed that, in both blacks and whites, disproportionate infants with lower birth
weights had a higher risk of mortality. Those with birth weights greater than
2,400 g (black) and 2,800 g (white) had a lower risk of mortality than
proportionate
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infants. The effect of birth weight on mortality was significantly greater for the
disproportionate versus the proportionate infants with birth weights of less than
2,200 g (black) or less than 2,600 g (white). Several studies report that SGA and
low ponderal index are related to increased insulin resistance during infancy and a
higher risk of mortality from cardiovascular disease during adulthood (Barker et
al., 1993b; Phillips et al., 1994).

SGA as an Indicator of Nutrition and Health Benefit

Appropriate nutrition and health interventions for infants who are SGA can
help minimize the adverse health and nutrition consequences associated with SGA
as well as maximize the potential for subsequent catch-up growth and
development among these infants.

Infants who are SGA can benefit from breastfeeding, which is promoted by
the WIC program. Human milk is the most appropriate food for young infants
because it is nutritious and confers immunity and because it is fed in a manner
that avoids bacterial contamination (Atkinson et al., 1990; IOM, 1991). The
beneficial effects of human milk on reducing morbidity and mortality and
promoting optimal growth have been demonstrated in both developing and
industrialized countries (DaVanzo et al., 1983; Habicht et al., 1986; IOM, 1991;
Launer et al., 1990). When breastfeeding is not possible or feasible, infants who
are SGA need formula that is tailored to their special needs (IOM, 1992b), and
this can be provided through the WIC program.

The WIC program may also benefit infants by leading to regular
surveillance, early prevention, and referral for treatment of health complications
related to SGA. Among infants and children admitted to the WIC program on the
basis of the presence of LBW and SGA (among other criteria), Rush and
colleagues (1988b) observed better immunization levels, a more frequent regular
source of health care, better digit memory, and more advantageous child behavior
than among infants in control groups.

Use of SGA as a Nutrition Risk Criterion in the WIC Setting

Of the 10 state WIC agencies using the small for gestational age nutrition
risk criterion in 1992 (USDA, 1994) (see Table 4-1), the reference data used for
evaluating SGA differed from state to state. Measuring SGA can easily be
implemented in the WIC program setting.

ANTHROPOMETRIC RISK CRITERIA 103

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


Recommendations for SGA

The risk of SGA is well documented in infants and children. There is
empirical evidence and a theoretical basis for benefit from participation in the
WIC program. Therefore, the committee recommends the use of SGA as a
nutrition risk criterion for infants and children by the WIC program, with a cutoff
value of less than the 10th percentile because it includes full-term infants who are
SGA with birth weights of greater than 2,500 g.

In addition, the committee recommends further studies to relate body
proportionality to risks and also to potential benefits from interventions.

Short Stature

Short stature is defined by an infant's length-for-age or a child's height-for-
age below some cutoff point compared with the National Center for Health
Statistics-U.S. Centers for Disease Control and Prevention (NCHS-CDC)
reference data. The term length is used for infants and children under 2 years of
age when their body height is measured in a recumbent position. For older
children, standing height is measured and the term height applies. For simplicity,
the word stature is used in this section when either measure might apply. Stature
represents the amount of linear growth that has been achieved. Short stature may
result from normal variation or from health and nutrition inadequacies that are
usually long-term in nature. In the latter case, the term stunting is used to indicate
that shortness is pathologic. In contrast to older children, in whom stunting may
be a past event, stunting in infants and younger children (i.e., under 3 to 4 years
of age) represents an ongoing process of failing to grow.

Prevalence of and Factors Associated with Short Stature

The prevalence of short stature among infants and children targeted by the
WIC program in 1991 (defined as below the 5th percentile of the NCHS-CDC
reference standard) was 5 percent or higher. The highest prevalence, about 12
percent, was observed in Asian children (USDA, 1991; Yip et al., 1992a).

Abnormal short stature in infants and children is widely recognized as a
response to a limited nutrient supply at the cellular level. The maintenance of
basic metabolic functions takes precedence, and resources are diverted from
linear growth. Unavailability of nutrients for cells results directly from inadequate
food intake and frequent diseases, particularly infectious diseases. Short stature is
related to the lack of total dietary energy and to a poor quality of diet, namely, a
diet that provides inadequate protein, particularly animal protein, and inadequate
amounts of such micronutrients as zinc, vitamin A, iron, copper,
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iodine, calcium, and phosphorus. However, the mechanisms by which these
factors affect bone growth are poorly understood (Allen, 1994; Chwang et al.,
1988; Golden, 1994; Golden and Golden, 1981; Prentice and Bates, 1994;
Waterlow, 1994b; West et al., 1988).

The negative effect of diseases, most commonly infectious diseases, on the
growth of children is well-known, and the magnitude of the effect depends on
infection management practices, feeding practices, and food adequacy and quality
(Tomkins and Watson, 1989). Insufficient amounts of growth hormone and a lack
of physical exercise, either as a result of inadequate nutrient intake or poor
health, may also contribute to some cases of stunting (Karlberg et al., 1994;
Torun and Viteri, 1994). Food inadequacy and infection are often synergistically
related to each other in their effects on child growth. Stature deficits are
significantly greater when both food inadequacy and infection occur together than
when these two conditions occur separately over the same period Lutter et al.,
1992). This indicates the importance of offering interventions that combine both
food and health components.

The impact of inadequate food and frequent episodes of infectious disease on
short stature is especially pronounced in the first few years of life. During early
infancy, breastfeeding reduces morbidity and mortality, especially in developing
countries, and promotes and maintains normal growth (Feachem and Koblinsky,
1984; Habicht et al., 1986; Seward and Serdula, 1984). Exclusive and frequent
breastfeeding is recommended to promote health and well-being in industrialized
countries as well as in developing countries (IOM, 1991; WHO, 1988, 1991). The
first 2 to 3 years is a time of vulnerability: linear growth is very rapid; young
children are highly dependent on others for care; they are susceptible to
infectious disease; their nutritional requirements, expressed as the amounts of
energy or nutrients received per kilogram per day, are greater than at any
subsequent time of life; and most adverse factors will have significant and lasting
effects. Consequently, stature deficits are more likely to accrue actively before 3
years of age and ease in later childhood. In general, later growth cannot
completely compensate for previous losses (Martorell et al., 1994).

The impact of poverty on nutrition status varies from place to place,
depending in part on the existence of public health and nutrition programs (Dreze
and Sen, 1991). In general, strong associations between short stature and poverty
exist in the developing world; and of all commonly used anthropometric indices,
short stature is generally regarded as the best summary indicator of general
deprivation and poor environment in developing countries (ACC/SCN, 1992;
Beaton et al., 1990; WHO, 1995). Similar associations, albeit less strong, can also
be found in the industrialized world. In the United States, income-related short
stature in children is consistently observed in large surveys (Abraham et al.,
1975; CDC, 1972; Hamill et al., 1972; Kerr et al., 1982; Owen and Lubin, 1973;
Owen et al., 1974). An examination of poverty-related height differences in U.S.
children using the first and second National Health and
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Nutrition Examination Surveys (NHANES I) and (NHANES II) data found that
children from families living above the poverty level were about 1 to 2 cm taller
than children living below the poverty level (Jones et al., 1985). Differentials in
short stature are more strongly associated with long-term than with single-year
measures of income (Miller and Korenman, 1994).

A child's height-for-age is also affected by mode of feeding and other
factors. After the third month of exclusive breastfeeding, infants may have
median lengths of 0.1 to 0.2 z-scores (about 4 to 8 percentiles) less than the
NCHS-CDC reference median (Dewey et al., 1991b). (These reference data are
based on the length of predominantly bottle-fed infants.) Breastfed infants may
remain slightly shorter during the ensuing period of ad libitum mixed feeding of
human milk and solid foods (WHO, 1995). Parents' size, particularly height,
influences a child's stature through genetic endowment and fetal growth. Birth
weight, even in the range commonly accepted as normal (2.5 to 4.0 kg), is a
powerful predictor of linear growth during both infancy and childhood (Binkin et
al., 1988).

The fact that some of the variation in birth weight and subsequent infant
linear growth is determined by maternal health and nutrition status indicates the
importance of targeting interventions to pregnant women and mothers.
Demonstrable differences in stature exist among children of different ethnic and
racial groups. Black infants, for example, tend to be shorter during infancy (Yip
et al., 1993). Insufficient evidence is available to indicate that the shorter stature
of Asian children is not influenced by nutrition, because many Asian children in
the United States have a refugee background, and there has been a clear upward
secular trend in the growth of these children (Yip et al., 1992b). Ethnic and racial
differences, however, are relatively minor compared with the differences
associated with environmental factors (Habicht et al., 1974; WHO, 1995).

Higher altitude or a lower partial pressure of oxygen is associated with
shorter statures, with the difference between 500 and 2,000 m being 0.4 z-scores
(about a 1.0-cm difference for 3-year-old children) (Yip et al., 1988).

Short Stature as an Indicator of Nutrition and Health Risk

Short stature because of inadequate dietary intake combined with high rates
of infection is a strong predictor of nutrition and health risk, but short stature
because of normal variations in a population is not.

Stunted infants are likely to become stunted children, and stunted children
are likely to be stunted adolescents and adults, especially if there are no
improvements in health and nutrition. Stunting early in life leads to reduced
maximal physical working capacity and capacity for sustained work (endurance)
and probably a reduced level of intellectual capacity (Martorell et al., 1994;
Waterlow, 1994b). In a Guatemalan study, childhood stature at 3 years of age
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was highly related to adult height, grip strength of the right hand, and fat-free
mass—all of which are key determinants of adult work capacity. Size at 3 years
of age also predicted nonverbal intelligence, numeracy, literacy, and school
attainment when analyses controlled for village characteristics and characteristics
of the home environment (Martorell et al., 1992).

Stunted infants and children are also likely to become severely ill when they
develop infections and are more likely to die than normal individuals (Martorell
and Ho, 1984). A consistent finding in studies of the relationship between
malnutrition and mortality has been that stunting in infants and young children
has a greater ability than severe underweight of recent origin to predict
subsequent (e.g., 6 to 24 months of follow-up) mortality, but low weight-for-age
is usually the best predictor of all (Pelletier, 1994). Relationships between
stunting and mortality are influenced by age, gender, seasonality, socioeconomic
status, and burden of infectious disease, which vary from population to population
(Pelletier et al., 1993). Short stature has been consistently associated with
comparatively low performance in developmental scales among infants and
toddlers, and with poor intelligence quotient and other cognitive test scores
among children. In economically impoverished populations where children are
nutritionally at risk, it seems likely that this association is partly explained by
environmental factors, including poor nutrition.

Short Stature as an Indicator of Nutrition and Health Benefit

The effects of food supplementation on the stature of malnourished infants
and children have been mixed. A review of more than 200 supplementary feeding
programs in developing countries concluded that the effect of supplementation on
nutrition status, as assessed by growth performance, was surprisingly small
(Beaton and Ghassemi, 1982). It was suggested that the small effect might simply
reflect a low level of improvement in the diet. Alternatively, the small effect
could be due to the fact that few studies were adequately designed to infer
causality, and thus the expected effect may have been diminished by confounding
(Pinstrup-Anderson et al., 1993). When supplementary feeding is demonstrated to
be given in adequate amounts to malnourished young children, stature has
improved (Habicht and Butz, 1979).

Benefits have resulted from a number of food supplementation and health
interventions that have produced demonstrable changes in food intake. Some
interventions that supported improved growth and development started at early
stages of life, even as early as the prenatal period (Heikens et al., 1993; Martorell
and Habicht, 1986; Martorell et al., 1982; Mora et al., 1981; Walker et al., 1991).

After 14 months of food supplementation, 1- to 5-year-old children who had
heights-for-age below the 3rd percentile of U.S. heights-for-age gained, on
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average, 1.5 cm more in stature than children who were above the 3rd percentile
(Rao and Naidu, 1977). Early supplementary feeding also has been shown to
improve cognition in adolescence (Pollitt et al., 1993).

Compared with results from developing countries, benefits in terms of
improved linear growth from nutrition and health interventions, including the
WIC program, are much smaller and often statistically insignificant in
industrialized countries. Edozien et al. (1979) found that the WIC program had a
significant impact on the linear growth of infants and children (±0.23–0.56 cm)
after 6 to 11 months of program participation. However, because short stature
was used as a criterion for eligibility for participation in the WIC program, the
increase in average length after WIC program participation might be due to
regression to the mean: those whose values were low tend to rise and those whose
values were high tend to fall independent of any treatment effect (Rush et al.,
1988a). In one study that made more than one follow-up measurement after
enrollment in the WIC program, a decrease in the prevalence of short stature
(defined as below the 10th percentile) was seen between follow-up visits only in
children ages 6–23 months (CDC, 1978). Hick and colleagues (1982) reported
that children who had received WIC program benefits prenatally were less likely
to be below the 10th percentile of height for their age group. Rush and colleagues
(1988b) found statistically significant increases in the heights of infants and
children who participated in the WIC program either prenatally or within 3
months of birth, once differences in birth weight were taken into account in their
analyses. Furthermore, these investigators showed effects of the WIC program
specific to some minority children enrolled in the program early in life. In
comparison with controls, for example, Hispanic children enrolled before their
first birthday had smaller discrepancies in stature than white or black children
enrolled later.

Among the many factors that explain the varying effectiveness of food
supplementation and health intervention in improving linear growth, age and
infectious disease are now being reemphasized. Increased age tends to decrease
the responsiveness of growth to food supplementation. Other things being equal,
food supplementation of infants generates a greater response than food
supplementation of children (Martorell et al., 1994). Within the period of
infancy, the greatest response of stature to nutrition supplementation coincides
with weaning (ages 3–6 months) and the peak incidence and duration of
infectious diseases (ages 9–12 months) (Lutter et al., 1990). In a Guatemalan food
supplementation study, each 100 kcal of supplement received per day was
associated with approximately 5 mm in additional gains in stature in children age 2
years and 4 mm in those age 3 years. Similar age differences in impact have been
noted in India (Gopalan et al., 1973) and in Jamaica (Walker et al., 1991).

A high frequency of infections increases nutrition requirements, and dietary
intakes that would otherwise be sufficient become inadequate. Food
supplementation
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benefits not only children who have inadequate dietary intakes, but also those
who have high rates of infections, in that supplementation protects children from
the negative effects of infections on growth (Lutter et al., 1989). Food
supplementation combined with treatment of infections often results in a height
response greater than that from either food supplementation or treating the
infection alone (Heikens et al., 1993; Lutter et al., 1989).

Despite the improved linear growth demonstrated by many food
supplementation studies, the mean stature of children, particularly older children,
was often less than that of children in higher socioeconomic groups and less than
the 50th percentile of the NCHS-CDC reference standard. This indicates that the
interventions overcome only part of the height deficits incurred by stunted
children (Lutter et al., 1989; Martorell and Habicht, 1986; Mora et al., 1981;
Walker et al., 1991). Complete reversal of stunting may take several generations
and may involve broad improvements in socioeconomic status and general living
conditions. In this sense, mean height-for-age among older children at population
levels is a useful indicator of health and nutrition benefit from long-term
socioeconomic development.

Use of Short Stature as a Nutrition Risk Criterion in the WIC Setting

Use of short stature as a risk criterion by state WIC agencies is summarized
in Table 4-1. Cutoff points ranged from the 5th to 25th (infants) and the 5th to 30th

(children) percentiles, with the median values being the 5th (infants) and 10th

(children) percentiles (USDA, 1994). Measuring an infant's length is difficult
compared with measuring a child's standing height, but it still easier and less
expensive and invasive than many biochemical and clinical assessments.

Recommendation for Short Stature

The risk of short stature that is caused by inadequate nutrition and poor
health is well documented for infants and children, and the anthropometric
measurement is practical in the WIC setting. There is clear evidence that short
stature that resulted from malnutrition may respond to appropriate health and
nutrition interventions Therefore, the committee recommends use of short stature
as a nutrition risk criterion for infants and children by the WIC program, with a
cutoff value of below the 5th percentile.
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Underweight

Underweight is defined by a weight-for-height below a certain cutoff in
comparison with the reference standard of the NCHS and the CDC. Underweight
reflects the body's thinness, but the term does not necessarily imply the nature and
causes of underweight. The term wasting applies to underweight that results from a
recent abnormal process leading to significant failure to gain weight or to the loss
of weight (WHO, 1995). Differentiation between underweight and wasting
therefore requires understanding of the process that leads to underweight.

Prevalence of and Factors Associated with Underweight

The prevalence of underweight, defined as weight-for-height below the 5th

percentile of the reference standard in the general U.S. population, was less than 5
percent in 1991 (Yip et al., 1992a). A similar prevalence of underweight was seen
in each of five racial/ethnic groups: white, black, Hispanic, Indian, and Asian.

Poverty, infectious disease, and inadequate energy intake, especially
occurring recently, are major factors that contribute to a higher than expected
prevalence of underweight. The effect of diet on a body's thinness has been
suggested to be related more to a total energy deficit than to deficits of any
specific nutrients (Malcolm, 1978; Waterlow, 1978). Sudden disasters or
seasonal food shortages increase the prevalence of underweight in affected areas
(Brown et al., 1982; Yip and Sharp, 1993). In the United States, where the
overall prevalence of underweight is low, relatively little underweight can be
attributed to nutrition and health problems at the population level. This does not
mean, however, that underweight reflecting poor nutrition status is not present
among some subgroups of the population, especially low-income subgroups.
Low-income U.S. infants and children have a higher than expected prevalence of
underweight, and the degree of underweight is often serious (CDC, 1987; Jones
et al., 1985; Miller and Korenman, 1994; Miller et al., 1989; Owen et al., 1974).
Infectious disease, as well as reduced dietary intake, may contribute. Severely
wasted infants with no evidence of medical causes for their wasting but who
respond to feeding treatment have been reported among low-income families and
teenage mothers (Listernick et al., 1985).

For infants, especially during their first 6 months, formula feeding does not
afford the same protection against common infections diseases, and food-borne
illness, as does breastfeeding (IOM, 1990). During late infancy, inappropriate
weaning and feeding practices also contribute to the development of underweight
(IOM, 1991). During the entire period of infancy and childhood, birth weight has a
strong influence on weight-for-height values. Infants with lower
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birth weights, even if they are within the normal range, are more likely to be
thinner (Binkin et al., 1988). Given the same birth weights, premature infants
have higher weights-for-height than infants with fetal growth restriction (Binkin
et al., 1988).

Among the nonpathologic factors affecting an infant's weight-for-height, a
notable one is feeding practice. Breastfed infants living under favorable
conditions and infants studied in various geographic areas have been reported to
grow faster than the NCHS weight-for-height norm during the first 6 months and
then slower than this norm after the recommended exclusive breastfeeding period
(WHO, 1995). The absolute deviation from the reference median in each period
was a z-score of about 0.2 (a change of 8 percentiles). The reasons for and
consequences of this marked difference are not yet understood. Other
nonpathologic factors that reduce weight-for-height of infants include high
altitude (Yip et al., 1988), health and nutrition problems of the parents, parental
short stature, and certain racial and ethnic backgrounds. The influence of parents'
stature and race is generally minor.

Underweight as an Indicator of Nutrition and Health Risk

To study the relationship of underweight to mortality, 2,019 Bangladesh
children ages 13 to 23 months were followed for 24 months (Chen et al., 1980).
Severe, but not mild to moderate, underweight was related to higher rates of
mortality. However, compared with other anthropometric predictors (e.g., arm
circumference, height-for-age, and weight-for-age), weight-for-height had the
lowest ability to predict subsequent mortality. Similar studies have since been
conducted in other developing countries. In most of those studies, weight-for-
height was indeed a weak predictor of subsequent child mortality (Alam et al.,
1989; Bairagi, 1981; Bagenholm and Nasher, 1989; Briend et al., 1986, 1987;
Heywood, 1982; Kasango Project Team, 1983; Katz et al., 1989; Smedman et al.,
1987; Vella et al., 1994). Analysis of some of these studies with a multiplicative
model that incorporated both disease burden and nutrition status showed
something different from previous investigations: a substantial proportion of
mortality could be explained by mild to moderate malnutrition, and there was no
threshold in the relationship between malnutrition and death at the population
level (Pelletier et al., 1993). Thus, even mild to moderate malnutrition, the kind
more commonly seen in low-income populations in industrialized countries, is of
concern.

Underweight is also a poor correlate of short stature at either an individual
or a population level (Gorstein et al., 1994; Haaga, 1986; Victora, 1992), but new
approaches to examining this relationship may be needed (Brown et al., 1982;
Martorell, 1989; Waterlow, 1994a).
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Underweight and other health and nutrition risks may share common
determinants, or they may be causally related to one another; but other factors
may affect the way in which they are related. Underweight and short stature, for
example, are two different dimensions of poor growth, and each may be related to
different aspects of diet (Garrow et al., 1994; Victora, 1992). Compared with
height-for-age and weight-for-age, weight-for-height is an equally good or even
better predictor of subsequent respiratory infections and diarrhea in some
developing countries (Black et al., 1984; Delgado et al., 1983; Schelp et al.,
1990; Tomkins, 1981). Across different communities, wasting was also a more
consistent predictor of infections than was stunting (Lindtjorn et al., 1993).

Underweight as an Indicator of Nutrition and Health Benefit

Although underweight is in general a poor indicator of risk, many studies
show that it is a fairly good indicator that a severely wasted infant or child being
treated for malnutrition would benefit from participation in a feeding program.
Positive responses might take the form of increases in weight-for-height for age,
and decreases in morbidity and mortality. Significant responses in weight-for-
height were reported in infants and children attending nutrition-rehabilitation
centers, and the extent of the response was hypothesized to be related to initial
levels of malnutrition (Beaudry-Darismé and Latham, 1973; Beghin and Viteri,
1973; Rivera, 1988). In areas with a high rate of malnutrition, a common practice
of feeding programs is that one uses weight-for-height to select individuals for
enrollment.

Review of some of the early food supplementation studies reveals that, in
general, supplementary feeding, when given in adequate amounts to malnourished
infants, had a positive effect on weights-for-height (Habicht and Butz, 1979;
Rivera, 1988). No significant improvement in weight was found when there was
no clear evidence of dietary improvement. On the other hand, in studies that noted
an improvement in total dietary intake after supplementation, positive changes in
body weight were consistently found among children with low weights-for-
height or weights-for-age.

Two common difficulties in evaluating the response of weight-for-height in
intervention studies were noted. One is the absence of an appropriate comparison
group; this lack may bias the response in either direction. The other difficulty is
the presence of regression to the mean, which is especially relevant to weight-
for-height, because measurements involve both height and weight. If a child is
admitted to an intervention program only because he or she suffered from a
temporary deficiency in weight-for-height or a measurement error, he or she is
more likely to have a higher weight-for-height some time later, even in the
absence of any program effect. However, in studies that adopted appropriate
designs and analytical methods to reduce such problems, weight-for-height was
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still responsive to interventions for malnourished children in developing countries
(Heikens et al. 1989, 1993; Rivera et al. 1991).

Positive changes in weight-for-height as a response to nutrition and health
interventions have also been observed in some populations in industrialized
countries, but they have been much smaller and often statistically insignificant.
Such evidence can be found with the WIC program (Edozien et al., 1979;
Heimendinger et al., 1984; Hick et al., 1982). The prevalence of underweight
(defined as less than the 10th percentile) among infants enrolled in the WIC
program, for example, was negatively related to the number of follow-up visits (a
proxy for duration in the program) (CDC, 1978). Participation in the WIC
program had no significant impact on weight but had a positive effect on weight-
for-height for infants and children who had participated in the program either
prenatally or within 3 months of birth (Rush et al., 1986).

Changes in weight-for-height are associated negatively with the initial level
of wasting, which cannot be attributed to the effect of regression to the mean
(Rivera, 1988). This explains why in developing countries the benefit from food
supplementation in terms of weight changes is usually small or even
indiscernible. Although weight-for-height can be calculated without knowing the
age, changes in weight-for-height as a response to food supplementation usually
increase with an infant's age and peak between the ages of 6 and 24 months,
which coincides with weaning and the peak incidence and duration of diarrhea
and other infectious diseases (Heimendinger et al., 1984; Lutter et al., 1990;
Martorell and Habicht, 1986). The presence of infections or other diseases may
offset the positive effect of food supplementation on weight changes.

Weight-for-height has also been shown to be an indicator of benefit of
nutrition intervention when defined as improvements in linear growth and
survival. A recent study in Guatemala indicated that weight-for-height, but not
height-for-age, at 3 and 6 months of infancy were significant determinants of
benefit from supplementation as measured by height-for-age at 3 years of age
(Ruel et al., 1995). The study suggested that lower weight-for-height increased
the effect of food supplementation on height. In addition, although weight-for-
height may decrease when interventions are removed, lasting improvements in
linear growth and survival can be achieved by targeting interventions to wasted
children. Using weight changes as an indicator of benefit, Rao and Naidu (1977)
indicated that Indian children who were wasted gained more weight following
food supplementation than did children who were stunted.

In famine-prone areas of Africa, cutoff values of weight-for-height in a
population have been used successfully to trigger emergency food relief efforts to
reduce mortality in young children (Lawrence et al., 1994).
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Use of Underweight as a Nutrition Risk Criterion in the WIC Setting

Underweight is widely used as a criterion of nutrition risk in infants and
children, respectively (see Table 4-1). Specific cutoff points ranged from the 5th

to the 25th percentiles for infants, and the 5th to the 30th percentiles for children,
with the median value for both infants and children being the 10th percentile
(USDA, 1994). Measurement of underweight is relatively easy to implement and
highly feasible in the WIC program.

Recommendation for Underweight

The risk of underweight that results from nutrition and health problems is
documented in infants and children, and a practical method to identify this risk is
available. There is indirect evidence from supplementation trials that
underweight infants and children can benefit from participation in the WIC
program. Therefore, the committee recommends the use of underweight as a
nutrition risk criterion for infants and children, with a cutoff value of the 5th

percentile.

Low Head Circumference

Low head circumference (LHC) is diagnosed when an infant's head
circumference (occipital frontal circumference) is below a specified cutoff point
using NCHS-CDC reference data for comparable age. Head circumference during
infancy and early childhood relates directly to brain weight and volume (Bray et
al., 1969; Cooke et al., 1977), and LHC is widely used in clinical settings to
screen for potential developmental or neurologic disabilities in infants and
children (Avery et al., 1972; Babson and Henderson, 1974). However, LHC alone
does not necessarily indicate an abnormal head size. The diagnosis of abnormal
LHC (microcephaly) must also be based on the presence of other evidence and
knowledge of the causes of LHC.

Prevalence of and Factors Associated with LHC

Some evidence indicates that the mean head circumference is increasing
among healthy populations in industrialized countries (Gerver et al., 1989;
Lindgren et al., 1994; Ounsted et al., 1985; Paul et al., 1986; Tsuzaki et al.,
1990). This positive secular trend should be taken into account in estimating and
comparing the prevalence of LHC. No specific information is available regarding
the prevalence of LHC in low-income U.S. populations, except that
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head circumference is in general lower in children of lower socioeconomic status
(see below).

LHC is related to a variety of genetic, nutrition, and health factors. Although
some LHCs are normal, some result directly from impaired brain development
during pregnancy and the perinatal or postnatal period. Abnormal LHCs can be
caused by genetic disorders such as autosomal and sex chromosome
abnormalities (Palmer et al., 1992; Ratcliffe et al., 1994). Health factors related to
LHC include phenylketonuria, exposure to neurotoxic substances, cocaine and
alcohol use during pregnancy, intracranial hemorrhages, perinatal asphyxia,
ischemic brain injury, and other major congenital central nervous system
abnormalities (Eckerman et al., 1985; Ikenoue et al., 1993; Levy et al., 1994;
Little and Snell, 1991; Nulman et al., 1994; Regev and Dubowitz, 1988; Verkerk
et al., 1994).

Malnutrition during critical stages of brain development (i.e., from early
fetal life through approximately 3 months following delivery) can result in
reduced numbers of brain cells (Manser, 1984; Dobbing, 1973; Winick, 1969;
Winick and Rosso, 1969), which may correlate with diminished growth of the
head and other dimensions of growth (Dobbing, 1974; Stein et al., 1975). Thus,
maternal prepregnancy weight, fat stores, and weight gain during pregnancy
positively predict the head circumferences of newborn infants (Crawford et al.,
1993; Miller and Merritt, 1979), and infants with fetal growth restriction tend to
have smaller heads than infants with normal weight-for-gestational age (Kramer
et al., 1989).

Ample evidence indicates that head size is related to socioeconomic status,
and the relationship is mediated in part by nutrition factors. The head
circumference of children in developing countries is significantly lower than that
of children in industrialized countries (Hamill et al., 1979; Malina et al., 1975). In
industrialized countries, children of low socioeconomic status usually have mean
head circumferences less than those of children of higher socioeconomic status
(CDC, 1972; Cook et al., 1976; Niswander and Gordon, 1972; Wright et al.,
1992).

LHC as an Indicator of Nutrition and Health Risk

Abnormal LHC because of pathologic processes is indicative of future risk.
The most common risk is poor neurocognitive abilities. Compared with infants of
very low birth weight (VLBW) who have larger head circumferences, infants
with very low birth weights (< 1.5 kg) who have a smaller head circumference
have more motor abnormalities at 12 months of age (Simon et al., 1993), lower
IQs at 3 years (Hack and Breslau, 1986), and poorer cognitive function, academic
achievement, and behavior at 8 years (Hack et al., 1991). Because
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LHC is associated with LBW and poor growth, LHC is also a strong marker of
growth retardation and other dimensions of growth and development.

Among infants who are SGA, those with LHC have neonatal mortalities
significantly greater than those without LHC (Lubchenco, 1981). These infants
with both SGA and LHC, termed proportionally small, also have higher rates of
morbidity such as birth asphyxia, respiratory distress, and neonatal infections but
less hyperbilirubinaemia than disproportionally small infants (i.e., infants with
SGA but not LHC) (Cuttini et al., 1991). A small head circumference during
infancy is even hypothesized to be a contributing factor to death from
cardiovascular disease in adult life (Barker et al., 1993b).

LHC as an Indicator of Nutrition and Health Benefit

In contrast to many studies examining head circumference as a pregnancy
outcome, only a few have linked head circumference changes to nutrition and
health interventions directed to infants and children. Stunted Jamaican children
ages 9 to 24 months were randomly assigned to four groups: control, milk-based
formula supplementation, psychosocial stimulation, and both interventions
(Walker et al., 1991). After 12 months, supplemented children had an average
increase of 0.3 cm in head circumference, along with other improvements in
growth. No changes were observed with stimulation. Most effects from food
supplementation occurred in the first 6 months. A positive but statistically
insignificant association was demonstrated between head circumference and WIC
program participation among infants and children (Rush et al., 1988b). The
association was stronger in children who were black, boys, or living alone with
their mothers. In neither the Jamaican nor the U.S. study was LHC used as a
major criterion to select children for supplementation interventions.

Although more data are needed, increases in head circumference associated
with postnatal nutrition intervention are plausible because they are parallel to the
changes associated with prenatal interventions. Furthermore, the brain grows
rapidly during infancy: the rate of head growth exceeds the rate of length and
weight gain during the first 6 months of life. Thus, nutrition factors can be
expected to have an important effect during this critical period (Dobbing, 1970,
1973).

Use of LHC as a Nutrition Risk Criterion in the WIC Setting

Few state WIC agencies presently use low head circumference as a nutrition
risk criterion (USDA, 1994) (see Table 4-1). A head circumference can be
measured more easily than length or height (Bhushan and Paneth, 1991; Kramer
et al., 1989), but efforts should be made to avoid the influence of scalp edema or
head molding (particularly after a difficult vaginal or forceps-assisted delivery)
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on head circumference measurements in infants. A head circumference
measurement should be compared with reference values for infants of comparable
age rather than comparable length or height.

Recommendation for LHC

The risk of LHC is well documented in infants, and a practical method to
identify this risk is available. There is indirect scientific evidence, suggestive
evidence from a WIC program evaluation, and a theoretical basis for concluding
that infants with LHC benefit from participation in the WIC program. Therefore,
the committee recommends use of LHC as a nutrition risk criterion for infants by
the WIC program, with a cutoff value of below the 5th percentile of increments in
head circumference for age (Roche and Himes, 1980).

Large for Gestational Age

Large for gestational age (LGA) is defined as a birth weight above a
specified cutoff point using reference data for comparable gestational age. LGA
is sometimes termed high birth weight for full-term and postterm infants, but LGA
may also occur with preterm birth. LGA represents the upper end of the birth
weight distribution.

Prevalence of and Factors Associated with LGA

In the United States, 12.7 percent of white infants and 5.5 percent of black
infants weighed 4,000 g or more at birth in 1985 (IOM, 1990). The prevalence of
infants who weighed 4,500 g or more is estimated to be less than 2 percent
(Puffer and Serrano, 1987).

Maternal obesity, high prepregnancy weights, and large gestational weight
gains contribute significantly to LGA (IOM, 1990). Many newborn babies who
are LGA are born to women with diabetes mellitus, which may or may not have
been diagnosed before or during pregnancy (Lubchenco, 1981). LGA can also be
genetically determined (WHO, 1995).

LGA as an Indicator of Nutrition and Health Risk

Infant mortality rates are higher among full-term infants who weigh more
than 4,000 g than for infants weighing between 3,000 and 4,000 g (IOM, 1973;
Puffer and Serrano, 1987). However, the likelihood of dying because of a birth
weight above 4,000 g is much less than that of infants with LBW (i.e., those
weighing less than 2,500 g) (IOM, 1990) and the number of infant deaths
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attributed to LGA is small. When LGA occurs with preterm birth, the mortality
risk is higher than that when either condition exists alone (Battaglia et al., 1966)
(see also Chapter 5).

One study suggests that infants with a history of LGA are likely to remain
taller and heavier and to have a higher risk of overweight during childhood than
infants without LGA (Binkin et al., 1988). The committee found no other
evidence that LGA indicates nutritional risk.

LGA as an Indicator of Health and Nutrition Benefit

When treated appropriately, LGA infants usually have a good prognosis
(Lubchenco, 1981). LGA infants may benefit from the WIC program in the same
ways that other newborns do: support from promoting breastfeeding and healthy
infant feeding practices, the provision of nutrient-dense supplemental foods to the
mother or formula for the infants, and health referrals from the program to detect
or treat medical complications that may accompany LGA.

Use of the LGA as a Nutrition Risk Criterion in the WIC Setting

For the 14 state WIC agencies using high birth weight as a risk criterion for
determining WIC program eligibility for infants in 1992, cutoff points ranged
from 4,000 to 5,000 g, and the median cutoff point was 4,500 g (USDA, 1994).
Birth weight data are routinely collected in most hospitals and are readily
available to the WIC program.

Recommendations for LGA

The nutrition risk of LGA is low in infants. The benefit of the WIC program
to infants who are LGA is no greater than that to any other newborn. Therefore,
the use of LGA as a risk criterion for WIC program participation is not
recommended. However, if LGA continues to be used, the committee
recommends that the cutoff point be above the 90th percentile on William's Birth
Weight Curve (Williams et al., 1982). For infants born at 40 weeks of gestation,
the 90th percentile corresponds to a birth weight of approximately 4,000 g.

Overweight

Overweight is defined by weight-for-height above a specified cutoff point
using NCHS-CDC reference data (Kanders, 1995). The term overweight is
preferred over obesity to describe high weight-for-height because high weights-
for-height can be a result of either greater lean body mass or adiposity.
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A distinction between overweight and obesity cannot be made just by
measuring weight-for-height. The term obesity implies excessive fatness.

Prevalence of and Factors Associated with Overweight

The prevalence of overweight among infants and children in low-income
U.S. families, defined as weight-for-height above the 95th percentile of the
NCHS-CDC reference standard, was about 9 percent in 1991—higher than the
expected 5 percent in a normal distribution (Yip et al., 1992a). The prevalence
was higher in Hispanic, Native American, and black children than in white or
Asian children.

In humans, overweight because of excess body fat can result from excessive
energy intake, decreased energy expenditure, or impaired regulation of energy
metabolism. Obesity therefore reflects an imbalance between energy intake and
energy expenditure and is related to environmental and genetic factors (Kanders,
1995).

One probable environmental factor is prolonged overfeeding. Bottle feeding
and early introduction of solid food may contribute to this practice, but
overfeeding has not been confirmed as a major cause of obesity in studies that
compared the food intakes of lean and obese infants and young children (Dietz,
1983). In fact, studies indicate that obese infants do not eat significantly more
than their lean peers (Mumford and Morgan, 1982; Vobecky et al., 1983). Similar
conclusions were also reached by studies of older children and adolescents
(Dietz, 1983; Frank et al., 1978; Keen et al., 1979; Kromhout, 1983; Rolland-
Cachera and Bellisle, 1986). However, most studies used recall data to estimate
energy intakes, and such data are subject to a number of errors (see Chapter 6).

The results of a few studies have suggested that dietary composition may
play a role in obesity. It has long been known that a high-fat, low-protein diet
increases body fat content in animals (Filer, 1993). In humans, a high-fat, low-
carbohydrate diet induces slightly greater levels of energy storage compared with
a low-fat, high-carbohydrate diet with an equal energy content (Pi-Sunyer, 1993).
A study of 48 children ages 9 to 11 years examined the relationship of percentage
of body fat (measured by triceps skinfold thickness) and total fat intake
(Gazzaniga and Burns, 1993). After adjusting for energy intake, resting energy
expenditure, and physical activity, the percentage of body fat correlated positively
with intake of total, saturated, monounsaturated, and polyunsaturated fatty acids
and negatively with carbohydrate and total energy. In a cohort study of 146
children ages 3 to 5 years, an increase in BMI over a 3-year period was associated
with an increased intake of energy from fat but not an increased total energy
intake (Klesges et al., 1995). These findings indicate the importance of an
appropriately balanced diet for preventing and treating obesity.
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Some evidence indicates that low energy expenditure contributes to the
development of obesity. In a study by Roberts and colleagues (1988), total energy
expenditure and metabolizable energy intake were measured by the doubly
labeled water method and by indirect calorimetry at 3 months of age. Total
energy expenditure was about 20 percent lower in the infants who became
overweight by the age of 1 year than in the infants who did not. There was no
significant difference in postprandial metabolic rates, suggesting that physical
activity, not thermogenesis, was reduced in the overweight infants.

Fontvieille and Ravussin (1993) compared the resting metabolic rates of
Pima Indian children ages 3 to 5 years with those of white children. Although the
Pima Indian children were taller, heavier, and fatter than the white children, the
resting metabolic rate adjusted for body size, composition, and sex was similar in
the two groups. Also, Pima Indian girls spent little time playing sports and
considerable time watching television. In boys, the more time spent in sports
activity, the leaner the child. Dietz and Gortmaker (1985) reported a direct
association between television viewing and obesity in children.

Genetic factors have long been hypothesized to be associated with obesity
(Garn and Clark, 1976; Garn et al., 1989). The correlation between obesity in the
parents and obesity in their children is often strong (Burns et al., 1993; Garn,
1985; Klesges et al., 1995). The risk of obesity among children is lowest when
neither parent is obese, higher when one parent is obese, and highest when both
parents are obese (Dietz, 1983). The children of obese parents are also more
likely to develop persistent obesity than other children (Price et al., 1990).
Genetic studies in animals have shown that mutations at loci on six different
chromosomes produce the obese phenotype in mice (Friedman and Leibel, 1990;
Leiter, 1993). Recently, an obese (ob) gene was identified in mice that, when
mutated, causes profound obesity and type II diabetes resembling morbid obesity
in humans (Zhang et al., 1994).

Overweight as an Indicator of Nutrition and Health Risk

Just as infantile fatness (as measured by subcutaneous fat) predicts fatness
during childhood (Leung and Robson, 1990), weight-for-height during early
infancy predicts weight-for-height during late infancy and childhood (Binkin et
al., 1988). Similarly, children who are overweight are more likely than other
children to become overweight adolescents and adults (Mossberg, 1989; Sorensen
and Sonne-Holm, 1988; Stark et al., 1981). Rolland-Cachera and co-workers
(1987, 1989) followed more than 100 French children from age 1 year to
adulthood. They showed that BMI in childhood significantly predicted BMI at 18
to 25 years in both sexes; the prediction became stronger as the children became
older. Associations between obesity in childhood and obesity in adulthood were
consistently positive in a review of studies published between
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1970 and 1992 (Serdula et al., 1993). About one-third of obese preschool-age
children and about half of obese school-age children were obese as adults. The
risk of adult obesity was at least twice as high for obese children as for nonobese
children and was even greater for children who were obese at older ages. Studies
have shown that obesity in adulthood is an important risk factor for hypertension,
diabetes, heart disease, gall bladder disease, certain cancers, and premature
mortality (NIH, 1985).

Direct relationships between obesity and adverse health consequences are
not as extensively documented in children as in adults. Among a few early
studies that suggested a more frequent occurrence of illness in obese infants than
in nonobese infants, methodologic problems such as inappropriate controls and
diagnoses tend to invalidate their conclusions (Mallick, 1983). One study
suggested that obese children may manifest many of the same disturbances as
obese adults, including hyperinsulinism, hyperlipidemia, and hypertension
(Rosenbaum and Leibel, 1989). Javier-Nieto and co-workers (1992) linked
weight and height measures for children ages 5 to 18 years from 1933 to 1945
with follow-up mortality data over 30 to 40 years for both sexes combined. They
found a statistically significant linear trend in the odds of adult mortality by
quintile of childhood relative weight. However, because the measurements were
obtained in the 1930s and 1940s from children who had relatively low weights-
for-height by current standards, it is not clear how applicable the results are to
children today.

The censure of overweight people in modern industrial societies may lead to
social and psychological problems, including feelings of inadequacy and poor
self-esteem (Gortmaker, 1993; Wadden et al., 1984).

Misclassification of a normal child as obese may have adverse consequences
(Mallick, 1983). Unjustified and medically unsupervised dietary restriction based
on such a misclassification may result in permanent stunting of growth and
delayed development in infants and children (Lifshitz and Moses, 1989; Pugliese
et al., 1983; Taitz, 1977). Even modest energy restriction in children with
increased adiposity has been associated with a significant reduction in rate of
increase in height (Dietz and Hartung, 1985). Because of these well-recognized
health risks, the Committee on Nutrition of the American Academy of Pediatrics
(1981) has recommended that dietary energy restriction not be used as a means to
induce weight loss in infants and children.

Overweight as an Indicator of Nutrition and Health Benefit

Inasmuch as obesity during infancy and childhood is related to obesity
during adulthood and adult obesity is associated with a number of adverse health
consequences, it is assumed but not verified that treatment of excess adiposity in
young children will be more effective than treatment of adiposity in
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adults. This is because behavioral patterns and social environments can be
strongly influenced by the caregiver, and reducing potential risk factors (e.g.,
hyperlipidemia and hypertension) as early as possible may maximize beneficial
effects for preventing long-term morbidity and mortality.

A 5- and 10-year follow-up of children from a family-based behavioral
treatment program showed that weight reductions were significant compared with
those for controls, but even in the best performing group, 30 to 40 percent of
children were still overweight at 10 years (Epstein et al., 1990). Little information
is available with regard to other long-term health consequences.

Commonly accepted weight control regimens emphasize sufficient energy
content and adequate vitamins, minerals, and proteins in the diet to meet
requirements for normal growth, along with increased physical activity and
behavior modification (CN-AAP, 1981; Epstein and Wing, 1987). More data are
needed to identify optimal treatments for obesity as judged by their impacts on
health outcomes, and the preventive roles of nutrition and health interventions
require further investigation (Flegal, 1993; Robinson, 1993).

Overweight infants and children may benefit from participation in the WIC
program by receiving foods that are rich in such nutrients as protein, iron,
calcium, vitamin A, and vitamin C. A food package modified to be low in fat
might be especially beneficial. For those who are overweight because of obesity,
the nutrient-dense WIC food package together with sensible eating plans provided
by the WIC program may help to improve dietary quality and establish healthy
eating habits. These interventions may place participants in a better position for
future success of weight control and help them avoid the risks of unwarranted and
self-imposed weight loss activities. Also, through its health referral function, the
WIC program can help obese individuals with clinical complications to obtain
early diagnosis and treatment by health professionals.

Use of the Overweight as a Nutrition Risk Criterion in the WIC Setting

Table 4-1 summarizes use of overweight as a nutrition risk criterion by state
WIC agencies. The cutoff points used for overweight ranged from the 89th to 95th

percentiles for the infants and 75th to 95th percentiles for children.

Recommendation for Overweight

The risk of overweight is documented in infants and children, and the
method for identifying overweight is straightforward. There is a theoretical basis
for benefit from participation in the WIC program. Therefore, the committee
recommends the use of overweight as a nutrition risk criterion for infants and
children in the WIC program, with a cutoff value at above the 95th percentile of
NCHS-CDC references.
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Slow Growth

Assessing gain or loss of weight and growth involves repeated
anthropometric measurements over time. Multiple measurements provide
confirmatory information about attained growth and a dynamic picture of growth
changes (velocity) that permit the early detection of slow growth. However,
identification of abnormal growth cannot rely on measuring growth changes
alone. A lack of weight gain may be a result of a successful weight control
program. The diagnosis of slow growth must consider other evidence including
previous growth conditions and possible causes of growth changes. Failure to
thrive (FTT), a condition in which growth is abnormally slow, is a medical
diagnosis and is covered in Chapter 5. Anthropometric assessment in the WIC
program may identify the need for referral for the diagnosis and treatment of FTT
of any origin. Nonorganic failure to thrive is a medical term for poor growth
without apparent medical cause.

Weight change is the anthropometric measurement that is most indicative of
slow growth, especially in infants and young children. Two types of weight
criteria are used in the literature: those based on weight loss and those based on
attained growth below a specified percentile on the NCHS-CDC reference curve.
An easy and common approach to identifying weight loss in a clinical setting is to
plot a child's weights measured over time on the NCHS-CDC reference curve and
examine if the plotted points cross major percentile lines more than once or fall
from the lowest percentile.

Prevalence of and Factors Associated with Slow Growth

Undereating, for any number of reasons, and disease conditions are the main
causes of abnormally slow growth. However, some infants who apparently have a
genotype for a smaller size have a normal downward shift in growth rate between 3
and 18 months of age (Smith et al., 1976), which may be mistaken for growth
faltering. Factors that are associated with undereating by an infant or child
include lack of social support for the caregiver; an adverse social and
psychological environment; a disorganized family; depressed parents or
caregivers; and the caregiver's lack of education, health and nutrition knowledge,
mental and physical abilities, and responsibility for child care (Lifshitz et al.,
1991; McCrae et al., 1978).
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Slow Growth as an Indicator of Nutrition and Health Risk

Infants and children who have slow growth may be malnourished and likely
to remain so over an extended period (Oates et al., 1985). Persistent malnutrition
may be translated into elevated morbidity and mortality risks, especially when
diseases secondary to nonorganic FTT occur. If an infant or child has FFT, he or
she may remain developmentally delayed despite weight gain (see also Chapter 5)
(Drotar and Sturm, 1992; Wolke et al., 1990).

Slow Growth as an Indicator of Nutrition and Health Benefit

Otherwise healthy infants and children with abnormally slow growth can
certainly benefit from nutrition and health interventions to improve weight and
height gain. Indeed, such a benefit has been recognized as so plausible and unique
that a formal diagnosis of nonorganic FTT must be based on a positive response
of weight gain to nutrition rehabilitation (Lifshitz et al., 1991; McCrae et al.,
1978). Interventions promote compensatory catch-up growth that restores deficits
in weight and other dimensions of growth (Casey and Arnold, 1985). Although
nutrition and health interventions may restore physical growth, they may only
partially correct any developmental delays (Frank and Zeisel, 1988). An actual
diagnosis of FFT should be made by a physician.

Use of Slow Growth as a Nutrition Risk in the WIC Setting

Table 4-1 summarizes use of abnormal growth as a nutrition risk criterion by
state WIC agencies. The method of measurement (i.e., attained growth versus
growth velocity) and cutoff points varied greatly. Identifying poor growth
requires repeated measurements, which is sometimes impossible in the WIC
setting. For recent immigrants especially, longitudinal data may be unavailable
for identifying abnormally slow growth.

Recommendation for Slow Growth

The risk of slow growth is well documented in infants and children, and
repeated visits make its identification possible for some infants and children.
There is an empirical and theoretical basis for infants and children with slow
growth to benefit from participation in the WIC program. The committee
recommends the use of slow growth as a nutrition risk criterion for infants and
children, with a cutoff value of below the 3rd percentile of change in weight,
stature, or head circumference for age (Roche and Himes, 1980).
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SUMMARY AND CONCLUSIONS

Conclusions

Anthropometric measurements are objective, nonintrusive, and easy to
obtain; and they have been used as major nutrition risk criteria in the WIC
program. However, there are no clear cutoff points for distinguishing an
abnormal from a normal state, and the measurements provide no specific
information about the cause of a problem. In spite of this, the current emphasis on
these risk criteria is justified and should be continued because most
anthropometric criteria have reasonably close relationships with risks, benefits, or
both. Improvements in measurements lead to program benefits.

Anthropometric measurements are useful nutrition risk criteria for a number
of conditions affecting pregnant or postpartum women, infants, and children.
Their usefulness for women may improve if separate reference standards can be
developed and tested for subgroups, such as adolescents and lactating women.

Different cutoff points may be needed for setting the specific criteria for
different groups or for different outcomes. The anthropometric criteria discussed
here are at best weak predictors of health and nutrition outcomes. Given the
multifactorial nature of pregnancy and lactational outcomes, it is likely that the
use of combinations of anthropometric with other criteria may be more useful for
predictive purposes than the use of a single criterion.

Table 4-4 summarizes the committee's recommendations concerning the use
of nutrition risk criteria for anthropometric measures.

Research Needs

1.  Establish reference standards for pregnant, breastfeeding, and
postpartum weight-for-height. The most important gaps relate to
cutoffs to assess inadequate and excessive maternal weight gain
during pregnancy, and body weight status of postpartum lactating
and nonlactating women. Studies are urgently needed to describe the
distribution of these measures in normative populations, to validate
cutoff values against health outcomes, and, using the principles
described in Chapter 3, to establish cutoffs with the highest yield.

2.  Establish reference standards for maternal weight gain during
pregnancy and maternal weight change after delivery.

3.  Determine the impact of WIC program participation on health
outcomes for pregnant and lactating and nonlactating postpartum
women who have specific risk factors. For example, it is important to
understand whether WIC program participation increases maternal
weight gain and thus birth weight,
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whether WIC program participation has special benefit for women
with prepregnancy underweight or short stature, and how the WIC
program can affect long-term obesity in women.

4.  Assess the effectiveness of interventions used to improve health and
nutrition outcomes for LBW infants.

5.  Relate body proportionality of SGA infants to risks and to potential
benefits from interventions.

6.  To ensure maximum benefit from the program, establish a priority
system by comparing anthropometric criteria for their ability to
predict the benefit intended by the program.

7.  Examine the benefits of the WIC program relative to individual
anthropometric criteria. Available data from the WIC program could
be used for this purpose, or collection and analysis of these data
could be organized. Such analysis would permit more accurate
evaluation of the WIC program.

8.  Compare populations with different distributions of an
anthropometric measure (WHO, 1995) to determine the relative
effects of different cutoff points on detection of nutrition and health
risks and predictions of benefit. Results of this research will be
useful for relating group attributes (e.g., low-income, lack of
education, and minority background) to benefits from participation in
the WIC program.
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5

Biochemical and Other Medical Risk
Criteria

Biochemical and other medical risk criteria are used during the certification
process for the WIC program (Special Supplemental Nutrition Program for
Women, Infants, and Children) to establish eligibility for participation in the
program and as a basis for either preventive or curative nutrition or health
interventions. WIC program regulations define this group of nutrition risks in two
categories:

•   those determined by biochemical measures such as hemoglobin as a measure
of anemia, and

•   other documented nutritionally related medical conditions, such as clinical
signs of nutrition deficiencies, metabolic disorders, preeclampsia in
pregnant women, failure to thrive in an infant, chronic infections in any
person, alcohol or drug abuse or mental retardation in women, lead
poisoning, history of high-risk pregnancies or factors associated with high-
risk pregnancies (such as smoking; conception before 16 months
postpartum; history of low birth weight, premature births, or neonatal loss;
adolescent pregnancy; or current multiple pregnancy) in pregnant women, or
congenital malformations in infants or children or infants born to women
with alcohol or drug abuse histories or mental retardation (7 CFR Subpart
C, Section 246.7(e)(2)(i and ii); Federal Register 60(75):19,487–19, 491).

Currently, biochemical risk or documented nutrition-based medical
conditions fall under Priority I for pregnant women, breastfeeding women, and
infants; Priority III for children; and Priority VI for nonbreastfeeding postpartum
women. Biochemical and other medical risk criteria are used to certify applicants
for participation in the WIC program within the same priority as anthropometric
risk criteria. These criteria are assigned a higher priority for participation
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than dietary or predisposing risk criteria (e.g., homelessness or migrancy) (see
Chapter 3, Table 3-2). In the WIC program's certification process, medical risk is
based on an assessment by a competent professional authority on the staff of the
WIC agency or is based on referral data submitted by a competent professional
authority not on the staff of the WIC agency (7 CFR Subpart C, Section 246.7
(d)).

This chapter covers the medical nutrition risk criteria related to nutrient
deficiencies, medical conditions applicable to the entire WIC population,
conditions related to intake of specific foods, conditions specific to pregnancy,
conditions specific to infants, and potentially toxic substances. These groupings
are somewhat different from those used by the WIC program to reduce overlap in
content. A list of medical risk criteria that are used by state WIC programs
appears in Table 5-1. A summary of the criteria as predictors of risk and benefit
appears in Table 5-2.

TABLE 5-1 Summary of Biochemical and Other Medical Risk Criteria in the WIC
Program and Use by States

States Using
Risk Criterion Women Infants Children
Criteria Related to Nutrient Deficiencies
Anemia 54 54 54
Nutrient deficiencies including failure to thrive
Malnutrition — 8 8
Nutrition related illness — 25 27
Failure to thrive — 30 27
Medical Conditions Applicable to the Entire WIC Population
Gastrointestinal disorders 13 30 24
Nausea and vomiting of pregnancy 26 — —
Chronic diarrhea — 16 15
Chronic vomiting — 15 7
Crohn's disease — 7 —
Liver disease — 15 14
Hepatitis — 18 14
Intestinal diseases — 6 7
Cystic fibrosis — 30 32
Endocrine disorders — — 6
Diabetes mellitus (Types I and II) 54 35 41
Hypo- or hyperthyroidism 6 6 —
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States Using
Risk Criterion Women Infants Children
Medical Conditions Applicable to the Entire WIC Population
Chronic hypertension 54 19 25
Renal disease 54 35 35
Cancer 20 26 30
Central nervous system disorders — 12 10
Epilepsy 5 6 6
Cerebral palsy — 36 37
Spina bifida — 12 13
Myelomeningocele — — 6
Genetic and congenital disorders 21 — 38
Cleft lip or palate — 41 39
Down syndrome — 16 10
Pyloric stenosis — 7 —
Thalassemia 14 6 7
Sickle cell anemia 16 20 21
History of an infant with congenital disorder 32 — —
History of a genetic disorder in infant 17 — —
Nutritionally significant genetic disease 8 — —
Congenital disorder — 37 —
Genetic disorder — 8 —
Inborn errors of metabolism
Phenylketonuria — 29 28
Maple syrup urine disease — 13 12
Galactosemia — 19 15
Metabolic disorder 32 24 26
Tyrosinemia and homocystinuria — 7 6
Other inborn errors of metabolism — 19 20
Chronic infections 52 21 10
Recurrent infections 25 — 11
Infectious disorder 28 — —
Nutrition-related infectious disease 14 9 —
Respiratory infections — 12 19
Tuberculosis — 25 25
Pneumonia — 19 18
Bronchitis — 7 12
Otitis media — 21 19
Meningitis — 14 15
HIV infection and AIDS 20 22 20
Recent surgery or trauma 18 28 27
Burns 10 24 24
Severe acute infections 28 — —
Other medical conditions
Juvenile rheumatoid arthritis — — —
Arthritis 2 — —
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States Using
Risk Criterion Women Infants Children
Medical Conditions Applicable to the Entire WIC Population
Lupus erythematosus 6 — —
Cardiorespiratory disorders 17 37 38
Conditions Related to the Intake of Specific Foods
Food allergies 27 29 34
Celiac disease or intolerance — 24 24
Food intolerances
Lactose intolerance — 20 16
Asthma — 6 8
Conditions Specific to Pregnancy
Pregnancy at a young age 52 — —
Pregnancy age older than 35 43 — —
Closely spaced pregnancies 52 — —
High parity 43 — —
History of preterm delivery 42 — —
History of postterm delivery 8 — —
History of low birth weight 49 — —
History of neonatal loss 43 — —
History of previous birth of an infant with a
congenital or birth defect

32 — —

Lack of prenatal care 18 — —
Multifetal gestation 51 — —
Fetal growth restriction 17 — —
Preeclampsia and eclampsia 54 — —
Placental abnormalities 15 — —
Conditions Specific to Infants and/or Children
Prematurity — 39 6
Hypoglycemia 12 — —
Fetal alcohol syndrome — 12 9
Potentially Toxic Substances
Drug-nutrient interactions 9 — —
Inappropriate use of medication — 23 23
Maternal smoking 51 — —
Alcohol and illegal drug use
Alcohol use 51 36 23
Illegal drug use 50 36 23
Lead poisoning 19 24 24

NOTE: Dashes indicate risk is not applicable or not reported for that population.
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CRITERIA RELATED TO NUTRIENT DEFICIENCIES

Anemia

Anemia is defined as a reduction of the red blood cell (erythrocyte) volume
or hemoglobin concentration greater than two standard deviations below the mean
(i.e., below the 2.5th percentile) occurring in healthy persons of the same age,
gender, or, for women, stage of pregnancy (IOM, 1990, 1993). Anemias are
generally classified into two groups—those resulting primarily from decreased
production of red blood cells or hemoglobin, or those in which increased
destruction or loss of red blood cells is the predominant mechanism.
Megaloblastic anemia is associated with deficiencies of folate and vitamin B6
and/or vitamin B12. Microcytic anemia is associated with thalassemia trait, iron
deficiency, and/or copper deficiency. The most common nutrition-related anemia
is iron deficiency, which may be caused by diets low in iron, the insufficient
assimilation of iron from the diet, the utilization of iron for rapid growth or
pregnancy, or blood loss.

Prevalence of and Factors Associated with Anemia

Information on the prevalence of iron deficiency anemia in the United States
comes from the National Health and Nutrition Examination Surveys (NHANES),
conducted by the National Center for Health Statistics; the Pregnancy (PNSS) or
Pediatric Nutrition Surveillance System (PedNSS), conducted by the Centers for
Disease Control and Prevention (CDC); the U.S. Department of Agriculture's
(USDA) WIC Eligibility Study; and the National WIC Evaluation. Between 1980
and 1991, the prevalence of anemia among United States infants and children
through 5 years of age declined dramatically, from 7 to
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3 percent, according to most recent data from the PedNSS, a low-income sample
that includes many WIC program participants (Yip et al., 1992). However, there
has been negligible decrease in anemia among black and Hispanic infants and
children less than 2 years of age (Figure 17, p. 20, Yip et al., 1992).

In 1990, the PNSS reported prevalences of iron deficiency anemia of 10, 14,
and 33 percent in the first, second, and third trimesters of pregnancy,
respectively, for low-income pregnant women of all races (Kim et al., 1992).
Black women exhibited a significantly higher prevalence of iron deficiency
anemia than did women of other races. PNSS data show that the prevalence of
iron deficiency anemia among low-income pregnant women has remained stable
since 1979.

Estimates of the prevalence of iron deficiency anemia among the population
potentially eligible for participation in the WIC program were reported in the
1985 WIC Eligibility Study (USDA, 1987) and were based on data from the
NHANES II survey. These prevalence estimates were 2.3 percent for women 12
through 49 years of age, 14.3 percent for infants 6 to 11 months of age, 13.5
percent for children 12 to 23 months of age, 14.8 percent for children 2 to 3 years
of age, 8.6 percent for children 3 to 4 years of age, and 8.4 percent for children 4
to 5 years of age.

Factors associated with anemia in women include poverty, low education,
high parity, and black and Hispanic ethnicity (IOM, 1990; LSRO, 1991), with
pregnancy imposing increased iron needs for the growth of the fetus and for
expansion of the maternal blood volume (IOM, 1993). Factors associated with
anemia in infants and children include poverty, inadequate dietary intake,
malabsorption, and moderate to severe malnutrition (Behrman, 1992; IOM,
1993). Low-birth-weight (LBW) infants are at increased risk of developing
anemia because of low neonatal iron stores (IOM, 1993).

Anemia as an Indicator of Nutrition and Health Risk

Anemia can impair energy metabolism, temperature regulation, immune
function, and work performance (IOM, 1993). Anemia during pregnancy may
increase the risk of prematurity, poor maternal weight gain, LBW, and infant
mortality (IOM, 1990). CDC recently confirmed earlier associations between
anemia during pregnancy, hemoglobin concentrations of less than 10 g/dl in the
first trimester, and delivery of LBW infants (Kim et al., 1992). Other studies
(Ulmer and Goepel; 1988; Scholl et al., 1992) report that maternal iron deficiency
is associated with both LBW and poor gestational weight gain.

Data from the National WIC Evaluation (Rush et al., 1988b) showed a
significant negative relationship between the woman's initial hemoglobin
concentration and birth weight. There was no evidence of a relationship between a
hemoglobin concentration of less than 10 g/dl or greater than 14 g/dl and adverse
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perinatal outcomes among white women. Among a small group of black WIC
participants, however, a high hemoglobin concentration (> 14 g/dl) at entry in
either the first or second trimester was associated with LBW, and low hemoglobin
concentration (< 10 g/dl) in the first trimester was associated with LBW. There
was no association of low hemoglobin concentration at entry in the second
trimester with LBW.

In infants and children, the greatest risk from iron deficiency anemia (even
if mild) is a delay in mental and motor development. Consistently, the mental and
motor development scores of iron deficient anemic infants and toddlers fall
behind those of children of the same age with replete iron stores (Idjradinata and
Pollitt, 1993; Lozoff et al., 1982; Walter et al., 1989). Among preschool and
school age children, iron deficiency anemia is associated with comparatively
poor scores in tests of intelligence, school achievement, and specific cognitive
processes (Pollitt et al., 1989; Seshadri and Gopaldas, 1989; Soewondo et al.,
1989).

Anemia as an Indicator of Nutrition and Health Benefit

Because low-income women (and to a lesser extent infants and children) are
at increased risk for iron deficiency anemia, their potential to benefit through
participation in the WIC program is clear. Iron is one of the nutrients targeted in
the WIC program food package through the provision of iron-fortified cereals and
infant formula. The WIC program food package also supplies sources of folate
and vitamin B12, which can assist in the prevention of other nutritional anemias.
Additionally, the WIC program encourages mothers to breastfeed their infants,
which normally ensures adequate iron status for the first 4 to 6 months in infants
born at term.

Studies have shown that the provision of supplemental iron (through food or
supplements, or both) can reduce the prevalence of iron deficiency anemia in
women, infants, and children (IOM, 1990, 1993; Rush et al., 1988a, b; Yip et al.,
1992). The large decline in the prevalence of anemia since 1980 is principally
attributed to participation in the WIC program. Studies show that prevention or
treatment of anemia during pregnancy improves pregnancy outcomes (primarily
LBW) (Kim et al., 1992; Rush et al., 1988b).

Studies in infants and children have revealed mixed results in the reversal of
cognitive delays and behavioral changes through the delivery of supplemental
iron (Lozoff et al., 1991; Pollitt, 1993). Some studies have shown that impaired
cognitive function is still present at the time when formerly anemic children enter
school, whereas others have shown strong evidence of complete recovery in
response to iron treatment. Among infants, the administration of iron-fortified
infant formula contributed to the prevention of anemia and of the motor delays
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observed among iron deficient anemic infants who received non-iron-fortified
formula (Moffat et al., 1994). Similarly, in a randomized trial, the administration
of ferrous sulfate led to the saturation of iron stores among previously anemic
infants and toddlers and was accompanied by a full reversal of the developmental
delays in these children (Idjradinata and Pollitt, 1993). Such developmental
improvement was not observed among those anemic children who received a
placebo. In other studies, iron treatment failed to improve performance on the
Bayley Mental Development Scale (Pollitt, 1994). Various experimental and
quasi-experimental studies have shown that iron repletion therapy among anemic
preschool and school children improves cognitive test performance and school
achievement (Watkins and Pollitt, in press).

Use of Anemia as a Nutrition Risk Criterion in the WIC Setting

Measurement of either hemoglobin or hematocrit concentration is used to
detect the presence of anemia or putative iron deficiency because both are easy to
use and inexpensive. These measurements are the methods most frequently used
to identify the presence of anemia among participants in the WIC program.
Among women and children, hemoglobin and hematocrit values vary by age,
stage of pregnancy, smoking status, and altitude (see Table 5-3). During
pregnancy, hemoglobin values gradually fall to a low point near the end of the
second trimester, largely because of expanded blood volume. From this point
until term, the concentration of hemoglobin rises again.

Serum ferritin concentration, erythrocyte protoporphyrin, mean corpuscular
volume, serum iron concentration and iron-binding capacity, and serum
transferrin receptor concentration are other biochemical tests used to define
anemia. However, they are more expensive and less practical for use in the WIC
program.

In the WIC program, anemia is the most frequently cited nutrition risk
among participants in all categories. (The WIC program's priority system gives
individuals with hematologic- and anthropometric-based nutrition risks priority
for participation in the WIC program.) According to 1992 state WIC agency
plans, all states use hematocrit or hemoglobin concentration measurements to
evaluate the risk of anemia (see Table 5-1) (USDA, 1994).

The recommended cutoff values for anemia from the CDC (1989) and the
Institute of Medicine (IOM, 1993) are found in Table 5-3. The cutoff points for
anemia currently in use vary substantially among states and by participant
category.
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TABLE 5-3 Cutoff Points for Anemia Used in the WIC Program and Recommended
Cutoff Points from the Centers for Disease Control and Prevention and the Institute of
Medicine for Women, Infants, and Children

Cutoff Point
Population WIC Programs CDCa IOMa, b
Pregnant Women
First trimester 10.0-12.6 g/dl Hgb

30-38% Hct
11.0 g/dl Hgb
33% Hct

11.0 g/dl Hgb,
with ferritin <20
µg/l

Second trimester 10.0-12.0 g/dl Hgb
30-37% Hct

10.5 g/dl Hgb
32% Hct

10.5 g/dl Hgb,
and 20 µg/l
ferritin

Third trimester 10.0-12.6 g/dl Hgb
30-37% Hct

11.5 g/dl Hgb
34% Hct

11.0 g/dl Hgb,
and no ferritin
collected

Lactating Women 12.0 g/dl Hgb 36%
Hct

12.0 g/dl Hgb
36% Hct

12.0 g/dl Hgb
36% Hct

Postpartum,
Nonlactating Women

12.0 g/dl Hgb 36%
Hct

12.0 g/dl Hgb
36% Hct

12.0 g/dl Hgb
36% Hct

Infants
(birth to 6 mo) 9.9-15 g/dl Hgb

30.9-44% Hct
N/A N/A 11.0 g/dl Hgb

33% Hct
Children
(> 6 mo to 23 mo) 9.9-13 g/dl Hgb

30.9-39% Hct
11.0 g/dl Hgb
33% Hct

11.0 g/dl Hgb
33% Hct

(2 to 5 yr) 10.0-12.7 g/dl Hgb
31-38% Hct

11.0 g/dl Hgb
33% Hct

11.0 g/dl Hgb
33% Hct

NOTE: Hgb = hemoglobin; Hct = hematocrit.
a Adjustments for altitude (> 5,000 feet, add 0.5 g/dl hemoglobin or 1.5 percent hematocrit) or
smoking (add 0.3 to 0.5 g/dl hemoglobin or 1 to 1.5 percent hematocrit, depending on the number
of cigarettes smoked per day) should be added to the cutoff points for pregnant, breastfeeding,
and nonlactating postpartum women.
b The IOM recommendations listed here for lactating and nonlactating postpartum women
correspond to the IOM recommendations for women of childbearing age.
SOURCE: WIC program cutoff values reported in 1992 state plans (USDA, 1994); CDC guidelines
for pregnant women (CDC, 1989); Report of the Committee on the Prevention, Management, and
Treatment of Iron Deficiency Anemia Among U.S. Infants, Children, and Women of Childbearing
Age (IOM, 1993).

Recommendation for Anemia

The risk of anemia is well documented for women, infants, and children;
anemia can be identified by measures of hemoglobin or hematocrit
concentration.

BIOCHEMICAL AND OTHER MEDICAL RISK CRITERIA 158

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


There is empirical evidence and a theoretical basis for benefit from
participation in the WIC program. Therefore, the committee recommends use of
anemia as a nutrition risk criterion for women, infants, and children in the WIC
program, using cutoff values from the CDC (1989) or the IOM (1993) (see
Table 5-3). Use of higher cutoff values is not recommended because the yield of
risk will be very low for both anemia and iron deficiency. The committee's
recommendations for biochemical and other medical risk criteria are summarized
in Table 5-4.

Failure to Thrive and Other Nutrient Deficiency Diseases

Failure to thrive (FTT) is ordinarily a mild form of protein-energy
malnutrition (PEM) that is manifested by a reduction in the rate of somatic
growth. Severe PEM presents as marasmus or kwashiorkor. Marasmus (less than
60 percent median weight for age) is characterized by severe loss of muscle and
fat. Kwashiorkor is characterized by edema and hypoproteinemia, but loss of lean
body mass and fat is less severe than in marasmus. Examples of micronutrient
deficiencies include scurvy (vitamin C deficiency) and vitamin D deficiency
rickets.

Prevalence of and Factors Associated with Failure to Thrive and Other
Nutrient Deficiency Diseases

Although clinically obvious undernutrition is relatively uncommon in the
United States, it does occur; FTT is the form most commonly encountered among
infants and young children. On occasion, severe forms of protein-energy
malnutrition (PEM) or micronutrient deficiency diseases are encountered. PEM
results from a combination of social, economic, biologic, and environmental
factors (Torun and Chew, 1994). Impaired family dynamics, lack of knowledge
on the part of the caregiver for the infant or child, and, in some instances, organic
diseases are all major factors contributing to failure to thrive in infants and young
children in this country. Whatever the primary factor, however, malnutrition is
the final common pathway.

Inappropriately low weight for the stature of the infant or child provides a
clear indication of recent malnutrition. Impaired linear growth, with weight
appropriate for stature, is also a frequent end result of malnutrition, although
other causes, e.g., endocrinopathies, need to be excluded. Approximately 1 to 5
percent of all pediatric hospital admissions are for FTT (Bithoney et al., 1991;
Phelps, 1991). A large number of infants and children with FTT are managed as
outpatients by physicians throughout the United States (Mitchell et al., 1980).
FTT without an apparent medical cause accounts for a majority of cases of FTT
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(Powell, 1988). As discussed in Chapter 4, weight change is the
anthropometric measurement that is most indicative of recent malnutrition,
especially in infants and young children. No data were available to the committee
on the prevalence of failure to thrive in the WIC population.

Clinically evident deficiencies of micronutrients other than iron are generally
uncommon in otherwise healthy infants and children in the United States.
Increased rates of breastfeeding and supplementation of infant formulas with
vitamins and trace elements have undoubtedly reduced the risk of micronutrient
deficiencies. However, overdilution of formula or substitution of sugar-based
beverages for formula can lead to general malnutrition. Breastfed infants are at
risk for deficiency of vitamin D if they do not receive adequate exposure to
sunlight but are otherwise at very low risk of nutrient deficiencies. There is
evidence to suggest that zinc deficiency may occur after 3 months of age in some
breastfed infants (Krebs et al., in press; Walravens et al., 1992). Deficiencies of
other micronutrients may occur in the breastfed infant if there is a serious
maternal deficiency of that nutrient. Causes of maternal deficiencies include very
low intake of fruits and vegetables (folate), vegan diets (vitamins B12 and D), and
alcoholism (thiamin). Osteopenia secondary to calcium deficiency may occur in
premature infants, and decreased bone density attributable to inadequate calcium
intake has been documented during the reproductive cycle in adolescents.

Although the incidence of neural tube defects (spina bifida and
anencephaly) can be reduced by approximately 50 percent by ensuring a folate
intake of at least 400 µg/day in the periconceptional period (CDC, 1992), women
are ordinarily not eligible for participation in the WIC program during this
period.

Many disease states increase the risk of clinically significant micronutrient
deficiencies. For example, fat soluble vitamin deficiencies, including vitamin E
deficiency, may occur in individuals who malabsorb nutrients because of cystic
fibrosis or liver disease. Data on the prevalence of other nutrient deficiency
diseases among the general and WIC populations were not available to the
committee.

Failure to Thrive and Other Nutrient Deficiency Diseases as Indicators of
Nutrition and Health Risk

The presence of clinical signs and symptoms of PEM or of specific
micronutrient deficiencies indicates current nutrition and health risks. Persistent
malnutrition may lead to elevated morbidity and mortality rates. Infants and
children with FTT may remain developmentally delayed, despite weight gain
(Drotar and Sturm, 1992; Wolke et al., 1990). Important functional disturbances
may occur as a result of single or multiple nutrient deficiencies. Examples include
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impaired cognitive function, impaired function of the immune system, and
impaired function of skeletal muscle.

Failure to Thrive and Other Nutrient Deficiency Diseases as Indicators of
Nutrition and Health Benefit

Participation in the WIC program provides key nutrients and education to
help restore nutrition status and promote full rehabilitation of those with an overt
nutrient deficiency. Infants and children with FTT can definitely benefit from
nutrition and health interventions to improve weight gain. The benefit is so clear
that a formal diagnosis of nonorganic FTT (FTT without a medical basis) must be
based on a positive response of weight gain to nutrition rehabilitation (Lifshitz et
al., 1991). Intervention promotes compensatory catch-up growth in weight and
other dimensions of growth (Casey and Arnold, 1985); developmental delays may
be less responsive to complete recovery (Frank and Zeisel, 1988).

When clinically evident undernutrition is first identified in the WIC program
setting, immediate referral for nutrition and health intervention is required.

The supplemental food provided by the WIC program, as well as nutrition
education and referrals for other health and social services, can benefit those at
risk of nutrient deficiencies. Data on the benefit of participation in the WIC
program for those identified as being at risk of nutrient deficiency diseases were
not available to the committee.

Use of Failure to Thrive and Other Nutrient Deficiency Diseases as Nutrition
Risk Criteria in the WIC Setting

The diagnosis of most nutrient deficiency diseases, including failure to
thrive, is based on clinical evidence (including laboratory or radiological
findings), performed by a health care provider, and reported to WIC program
staff. See Table 5-1 for risk criteria used by states.

Recommendations for Failure to Thrive and Other Nutrient Deficiency
Diseases

The risk of failure to thrive is well documented in infants and children, and
the risk of other nutrient deficiency diseases is well documented in women as
well. These diseases can be diagnosed clinically. There is a strong theoretical and
empirical basis for benefit from participation in the WIC program. Therefore, the
committee recommends use of nutrient deficiency diseases as a nutrition risk
criterion for women, infants, and children in the WIC program and it
recommends use of diagnosis of failure to thrive as a nutrition risk criterion for
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infants and children. The committee believes that these nutrition risk criteria
deserve high priority for children because of the yield of benefit.

MEDICAL CONDITIONS APPLICABLE TO THE ENTIRE WIC
POPULATION

Gastrointestinal Disorders

For growth, development, or maintenance of normal nutrition status, food
must be ingested, digested, and absorbed. Conditions associated with protracted
vomiting, parasitic and bacterial infections of the gastrointestinal tract,
malabsorption, and diarrhea interfere with those processes. Quality of the water
supply, sanitation systems, and household food preparation habits are
environmental factors associated with gastrointestinal disorders (Lutter et al.,
1992).

Prevalence of and Risks Associated with Specific Gastrointestinal Disorders

Nausea and vomiting of pregnancy. Some degree of nausea is extremely
common in early gestation, and at least half of normal pregnant women
experience vomiting (Klebanoff et al., 1985). Vomiting severe enough to warrant
a diagnosis of hyperemesis gravidarum is much less frequent.

Inflammatory bowel disease. Inflammatory bowel disease occurs in two
forms, ulcerative colitis and Crohn's disease. Pregnancy does not exert any
consistent effect on the course of inflammatory bowel disease, but active disease
at conception increases the risk of poor pregnancy outcome. Crohn's disease
usually appears during the second and third decade of life; however,
approximately 20 percent of cases occur during childhood or adolescence
(Ekvall, 1993).

It is estimated that there are approximately 800,000 individuals with
inflammatory bowel disease in the United States. Women are more likely than
men to develop Crohn's (Eisen and Sandler, 1994). The inflammatory process in
Crohn's disease causes symptoms of diarrhea, blood and protein loss in the
gastrointestinal tract, abdominal pain, weight loss, fever, anemia, and growth
failure (Rosenberg and Mason, 1994). The cause of the growth failure is multi-
factorial and includes enteric losses, malabsorption of fat and carbohydrates, and
increased nutrient needs due to inflammatory processes. The major cause of poor
growth is inadequate energy intake.

Short bowel syndrome. Short bowel syndrome is most often seen as a result
of surgical resections due to conditions such as necrotizing enterocolitis and
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Crohn's disease. Loss of absorptive surface is the primary problem in short bowel
syndrome, and the nutrition risk depends in large part on the extent and site of the
resection. Motility disturbances, bile acid deficiency, and bacterial overgrowth
are additional complications seen with this syndrome.

Liver disease. Most liver diseases have a significant cholestatic component
(Balistreri, 1985). Bile flow is obstructed from the hepatocyte into the biliary
system and hence the intestine; there is a marked decrease in concentration of
intraluminal bile acids, often below the concentration necessary for micelle
formation and fat absorption. Growth failure is a frequent complication of liver
disease.

Vital hepatitis. Viral hepatitis exists in at least five forms, is highly
infectious, can progress from acute to chronic disease, and can be transferred from
mother to fetus.

Cystic fibrosis. Cystic fibrosis is an inherited disorder in which there is a
generalized dysfunction of the exocrine glands. This results in the production of
abnormally thick, sticky mucus, and involves the lungs, pancreas, liver, and
intestines (Ekvall, 1993). The most severe presentation of this disease is failure to
thrive combined with respiratory distress and malabsorptive syndrome in infants.
Cystic fibrosis occurs more in whites (1 in about 1,800 live births) than in blacks
(1 in 17,000 live births), and is rare in Asians. Cystic fibrosis affected over
19,000 individuals in 1994, and 43 percent of cases were among females (Cystic
Fibrosis Foundation, 1995).

Data on the prevalence of specific gastrointestinal disorders among the WIC
population were not available to the committee.

Gastrointestinal Disorders as Indicators of Nutrition and Health Risk

Gastrointestinal disorders increase nutrition risk through any of a variety of
mechanisms: impaired food intake, abnormal deglutition, impaired digestion of
food in the intestinal lumen, generalized or specific nutrient malabsorption, or
excessive gastrointestinal losses of endogenous fluids and nutrients. Nutrient
intake may need to be increased to correct existing deficiencies or to
counterbalance excessive losses of nutrients or fluid.

Because of frequent loss of nutrients through vomiting, diarrhea,
malabsorption, or infections, individuals experiencing chronic symptoms are
often malnourished. Chronic vomiting and diarrhea can lead to a rapid breakdown
in body functions with such consequences as dehydration and malnutrition,
resulting in lowered resistance to disease.
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Pregnant women with severe vomiting during pregnancy are at risk of
weight loss, dehydration, and metabolic imbalances—particularly in severe cases
of vomiting (hyperemesis gravidarum). Risk from mild forms of nausea and
vomiting during pregnancy is low; the condition generally responds to small
frequent feedings, usually of simple carbohydrates, and avoidance of any foods
that cause nausea. More severe cases of vomiting require medical management to
prevent serious complications. In rare cases, total parenteral nutrition may be
necessary (Godsey and Newman, 1991).

Gastrointestinal Disorders as Indicators of Nutrition and Health Benefit

The goal of nutritional management of gastrointestinal disorders is to restore
or preserve nutrition status. Treatment of any gastrointestinal disorder requires an
appropriate source of nutrients. The WIC program provides nutritious
supplemental foods or special dietary formulas, general nutrition education, and
support for the initiation and maintenance of breastfeeding (which provides
antimicrobial benefits as well as nutrients for infants (IOM, 1991; Lutter, 1992).
The WIC program helps keep the family linked with health and social services.

Ekvall (1993), Boyle (1995), and others discuss nutritional management of
gastrointestinal disorders to restore or improve nutrition and health—a vital part
of the medical management of the individual.

Use of Gastrointestinal Disorders as Risk Criteria in the WIC Setting

Diagnosis of gastrointestinal disorders or diseases by a health care provider
is reported to the WIC agency staff. WIC program regulations allow for the
provision of special dietary formulas indicated for many gastrointestinal disorders
as part of the supplemental food package. Table 5-1 summarizes the extent to
which various gastrointestinal disorders (including the category nausea and
vomiting of pregnancy) are used as nutrition risk criteria by state WIC agencies.

Recommendations for Gastrointestinal Disorders

The risk of chronic gastrointestinal disorders is well documented among
women, infants, and children, and clinical methods are available to identify these
risk criteria. There is a theoretical basis for benefit from participation in the WIC
program and empirical evidence of the importance of nutritious foods in restoring
or maintaining satisfactory nutrition and health. Therefore, the committee
recommends use of gastrointestinal disorders as nutrition risk criteria for
women, infants, and children by the WIC agencies and with high priority.
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The committee cautions, however, that nutrition risk criteria for conditions
such as vomiting and diarrhea be defined by state WIC agencies as chronic
conditions, not single episodes.

Diabetes Mellitus

Diabetes mellitus results from an absolute insulin deficiency (Type I) or a
functional insulin deficiency (Type II). Genetic and environmental factors are
involved. Type I diabetes mellitus is associated with histocompatibility antigen,
autoimmunity, and/or islet cell antibodies. Peak ages for presentation of absolute
insulin deficiency are between 5 and 7 years of age and at puberty. There is a
seasonal variability in onset and association with mumps, rubella, and cytomegalo
viruses. Diabetes mellitus is the most common endocrine disorder to complicate
pregnancy. Gestational diabetes refers to diabetes mellitus that is diagnosed
during pregnancy; in most cases it is non-insulin-dependent.

Prevalence of and Factors Associated with Diabetes Mellitus

More than 13 million persons in the United States have diabetes mellitus,
and 60 percent of newly diagnosed cases occur in women (Tinker, 1994).
Estimates of the prevalence of diabetes mellitus during pregnancy depend on the
diagnostic criteria employed; a rate of 2 to 3 percent is a reasonable conservative
estimate. The occurrence of diabetes mellitus is more prevalent among
overweight women (Colditz et al., 1995) and in certain American-Indian and
Latino populations (Baxter et al., 1993; Valway et al., 1993). No information on
the prevalence of diabetes mellitus or gestational diabetes among the WIC
population was available to the committee.

Diabetes Mellitus as an Indicator of Nutrition and Health Risk

Insulin deficiency results in major disturbances of carbohydrate, protein, and
lipid metabolism. With inadequate insulin, lipid metabolism increases. Insulin
and growth hormone work synergistically to promote the movement of amino
acids from the extracellular to the intracellular space, increase protein synthesis,
and decrease protein degradation.

Individuals with Type I diabetes mellitus nearly always require insulin and
are at risk for developing ketoacidosis, hypoglycemic reactions, and such long-
term serious complications as cardiovascular disease, renal disease, and loss of
vision (Crofford, 1995; Shaughnessy and Slawson, 1994). Type I diabetes
mellitus during pregnancy is associated with increased risk of preeclampsia, fetal
malformation, macrosomia, fetal and neonatal death, and other complications.
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Women with gestational diabetes are at increased risk of developing Type II
diabetes mellitus later in life (Coustan et al., 1993). Their infants are at increased
risk of macrosomia. Breastfeeding women with diabetes mellitus are at risk for
delayed lactogenesis, mastitis, and lower plasma glucose levels (Ferris et al.,
1988; Neubauer et al., 1993).

Diabetes Mellitus as an Indicator of Nutrition and Health Benefit

The WIC program provides supplemental food, nutrition education, and
access to health services that can benefit individuals with diabetes mellitus and
women with gestational diabetes. Foods in the WIC package can help individuals
to follow their diet plan. Individuals with diabetes mellitus benefit from referral
for nutrition management (American Diabetes Association and American Dietetic
Association, 1994, 1995; Bourgeosis and Duffer, 1990; Jovanovic-Peterson and
Peterson, 1990).

Dietary management and attention to exercise play a key role in maintaining
euglycemia. There is ample evidence that normalization of maternal blood
glucose diminishes the risk of virtually all complications in the mother, fetus, and
newborn (Cunningham et al., 1993).

Use of Diabetes Mellitus as a Nutrition Risk Criterion in the WIC Setting

A health care provider reports the diagnosis of diabetes mellitus to WIC
program staff. Table 5-1 lists the use of this nutrition risk criterion by state WIC
programs.

Recommendation for Diabetes Mellitus

The risk of diabetes mellitus is well documented for women, infants, and
children, and this condition can be diagnosed clinically. There is a theoretical
basis for benefit from participation in the WIC program and empirical evidence
that appropriate diet is a key to maintenance of euglycemia. Therefore, the
committee recommends use of diabetes mellitus as a nutrition risk criterion for
women, infants, and children and gestational diabetes for pregnant women in the
WIC program.

Thyroid Disorders

Hypothyroidism results from deficient levels of production of thyroid
hormone, or a defect in its receptor; hyperthyroidism results from excessive
levels
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of secretion of thyroid hormone (Behrman, 1992; Clugson and Hetzel, 1994).
Hypothyroidism and hyperthyroidism may be associated with the autoimmune
process. The drug thiourea has been associated with hypothyroidism and should
be used with caution during pregnancy (ACOG, 1995).

Prevalence of and Factors Associated with Thyroid Disorders

Data on the prevalence of hypo- or hyperthyroidism among women, infants,
or children in the United States or in WIC program participants were not
available to the committee. Hyperthyroidism can occur in infants and children
born to mothers with a history of hyperthyroidism.

Thyroid Disorders as Indicators of Nutrition and Health Risk

Congenital or neonatal hypothyroidism results in severe mental and physical
retardation. Hyperthyroidism in infants may result in failure to thrive, cardiac
failure, and a variety of other clinical abnormalities.

The hypermetabolic state in individuals with hyperthyroidism is
accompanied by increased caloric needs, and those affected may have a voracious
appetite. On the other hand, hypothyroidism is accompanied by decreased
metabolism and decreased caloric needs.

Thyroid Disorders as Indicators of Nutrition and Health Benefit

As part of the medical management of hypothyroidism, attention must be
directed to anthropometric status. Nutrition education may help promote normal
growth and development and avoidance of excessive weight gain. A low-fat
version of the WIC food package would assist with weight management in
hypothyroidism. The management of hyperthyroidism requires a diet high in
energy, carbohydrates, and vitamins and minerals to maintain or achieve
desirable weight, growth, and development. The WIC program provides
supplemental food that helps achieve improved nutrient intake. Nutrition
education and referrals to health care and social services may also assist
individuals in managing their condition.

Use of Thyroid Disorders as a Risk Criterion in the WIC Setting

The diagnosis of hypo- or hyperthyroidism is performed by a health care
provider, and the diagnosis is reported to WIC program staff.
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Recommendation for Thyroid Disorders

The risk of hypo- and hyperthyroidism is well documented in women,
infants, and children, and these conditions can be diagnosed clinically. There is a
theoretical basis for benefit from participation in the WIC program. Therefore,
the committee recommends that the WIC program use hypo- and hyperthyroidism
as nutrition risk criteria for women, infants, and children in the WIC program.

Chronic Hypertension

Hypertension is defined as elevated arterial blood pressure measured
indirectly by an inflatable cuff and pressure manometer (NRC, 1989). The health
risk of hypertension increases steadily with blood pressure level (either systolic
or diastolic). Diastolic blood pressure is generally the value used to diagnose
hypertension. Normotension in adults is defined as systolic blood pressure less
than or equal to 140 mm Hg and diastolic blood pressure less than or equal to 90
mm Hg (in infants 80/60, and in children approximately 100/65 mm Hg) (WHO,
1978).

Factors associated with hypertension include excessive body weight; intake
of salt, fat, and perhaps other dietary components (e.g., potassium and calcium
may be protective); alcohol consumption; race; and age (Kotchen et al., 1991;
NRC, 1989). In children there is a strong correlation between obesity and blood
pressure, and a direct association between changes in body weight and blood
pressure (Kotchen et al., 1989).

Prevalence of and Factors Associated with Chronic Hypertension

Approximately 30 percent of adult Americans have definitive hypertension
using criteria of the Joint National Committee on Detection, Evaluation, and
Treatment of High Blood Pressure (NRC, 1989); and about 22 percent of women
have hypertension (Burt et al., 1995). Using 1984 program data, USDA (1987)
estimated that approximately 9 percent of women who are income-eligible for
participation in the WIC program would present with hypertension as a nutrition
risk. Hypertension is far less prevalent among infants and children and generally
accompanies other chronic diseases (Pruitt, 1992). Data on the prevalence of
hypertension among infants and children participating in the WIC program were
not available to the committee.
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Chronic Hypertension as an Indicator of Nutrition and Health Risk

Hypertension diagnosed through elevated diastolic blood pressure is a major
risk factor for stroke, hypertensive heart disease, coronary heart disease, and
kidney disease (Kotchen and Kotchen, 1994; NRC, 1989). Individuals with mild
hypertension have twice the risk of cardiovascular disease than normotensive
persons.

Women with hypertension antedating pregnancy are at increased risk for
several types of adverse pregnancy outcomes (IOM, 1990). Fetal growth
restriction, presumably reflecting impairment of uteroplacental perfusion from
vascular disease, is relatively common. Abruptio placentae occurs with increased
frequency in women with chronic hypertension. There is also a tendency for
women with chronic hypertension to experience an acute worsening of the
condition, termed ''superimposed preeclampsia," or pregnancy-aggravated
hypertension. These conditions account for a substantial proportion of perinatal
morbidity and mortality in populations with a high baseline incidence of chronic
hypertension.

Chronic Hypertension as an Indicator of Nutrition and Health Benefit

Evidence for the prevention and control of hypertension through altered
dietary intake comes from many studies in adults and longitudinal studies that
have followed blood pressures in children over time (NRC, 1989; Pruitt, 1992).
Management of hypertension—either pharmacologic or nonpharmacologic—can
reduce the development of serious conditions. Nonpharmacologic treatment for
postpartum women includes a combined intervention of weight loss, sodium
restriction, moderate alcohol restriction, and moderate isotonic physical activity.
The WIC food package provides compatible foods. Nutrition education provided
in the WIC setting can address topics pertinent to the prevention and
management of hypertension in general and during pregnancy, the postpartum
period, infancy, and childhood.

Use of Chronic Hypertension as a Risk Criterion in the WIC Setting

Diagnosis of hypertension can be reported to WIC program staff by health
care providers. Trained health care staff can obtain blood pressure measurements
in the WIC setting and refer for a confirming diagnosis and medical
management. See Table 5-1 for the use of hypertension as a nutrition risk
criterion in the WIC program.
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Recommendation for Chronic Hypertension

The risk of chronic hypertension is well documented for women, infants, and
children, and this condition can be diagnosed clinically. There is a theoretical and
empirical basis for benefit from participation in the WIC program. Therefore, the
committee recommends the use of chronic hypertension as a nutrition risk
criterion for women, infants, and children in the WIC program.

Renal Disease

Either acute or chronic renal disease may complicate pregnancy. Urinary
tract infections are the most common acute infection during pregnancy.
However, most urinary tract infections involve the bladder; infection of the renal
parenchyma (i.e., pyelonephritis) is less frequent. Nonetheless, acute
pyelonephritis is the most common serious medical complication of pregnancy.

Even though renal disease among infants and children has many etiologies
(acute, chronic, or congenital), the rate of deterioration of nutrition status is
fastest among infants and children with glomerulonephritis, followed by
hereditary nephropathies and renal dysplasia, and then by urinary tract
malformation (Gonzalez, 1992; Bergstein, 1992).

Prevalence of and Factors Associated with Renal Disease

Based on 1984 WIC program data, the expected frequency of renal disease
(including chronic urinary tract infections) among women in the WIC program
was estimated to be 19 percent (USDA, 1987). Estimates were not made for
infants or children. Data on the prevalence of specific renal diseases or disorders
among U.S. women, infants, and children were not available to the committee.

Renal Disease as an Indicator of Nutrition and Health Risk

With chronic renal disease in pregnant women, fetal growth is often
restricted and there is a high likelihood of developing a preeclampsia-like
syndrome superimposed on underlying vascular disease. The woman with chronic
renal disease often has proteinuria, but is also at the risk of azotemia if she
increases her dietary protein intake.

Growth failure in children with renal disease can result from PEM, chronic
acidosis, osteodystrophy, uremic conditions, and endocrine dysfunction
(Bergstein, 1992). Uremia has a broad spectrum of neurologic, gastrointestinal,
metabolic, hematologic, cardiovascular, and immunologic effects. Metabolic
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changes in amino acid transport change peripheral insulin resistance and the
process of glucose utilization. In renal insufficiency, a significant deficit in
height is usually observed in infants and children.

Renal Disease as an Indicator of Nutrition and Health Benefit

The WIC program can benefit the nutrition and health of affected
individuals by providing modified food packages, sometimes including special
dietary formulas, and referrals to medical care that will include dietary counseling
and management. Dietary management in renal disease helps to preserve renal
function, treat symptoms, prevent states of nutrient deficiency or excess, and
promote positive pregnancy outcomes and growth and development in infants and
children.

Use of Renal Disease as a Risk Criterion in the WIC Setting

Renal disease is diagnosed by a medical care provider and reported to WIC
agency staff. See Table 5-1 for the use of renal disease as a nutrition risk criterion
in the WIC program.

Recommendations for Renal Disease

The risk of renal disease is well documented in women, infants, and
children, and this condition can be diagnosed clinically. There is a theoretical and
empirical basis for benefit from participation in the WIC program. Therefore, the
committee recommends use of renal disease (including chronic pyelonephritis
with persistent proteinuria) as a nutrition risk criterion in the WIC program for
women, infants, and children. However, the committee recommends that
diagnosis of other chronic urinary tract infections not be used as a nutrition risk
criterion.

Cancer

An individual's nutrition status at the time of diagnosis of cancer
(populations of cells that have acquired the ability to multiply and spread without
the usual biologic restraints; NRC, 1982) is associated with the outcome of
treatment (Shils et al., 1994). The type of cancer and stage of disease progression
determines the type of medical treatment, and, if indicated, nutrition
management.
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Prevalence of and Factors Associated with Cancer

The incidence of cancer in 1995 was estimated to be 575,000 new cases
among women, and 8,000 new cases among children (American Cancer Society,
1995). Data on the prevalence of cancer among the WIC population were not
available to the committee.

Cancer as an Indicator of Nutrition and Health Risk

Individuals with a diagnosis of cancer are at significant health risk and
under specific circumstances may be at increased nutrition risk, depending upon
the stage of disease progression or type of ongoing cancer treatment.

The most common nutritional risk for individuals with cancer is PEM and
wasting (Shils et al., 1994). Energy and protein needs are often increased as a
result of the disease or its therapy. Cancer treatment interventions that promote
the development of PEM are irradiation to the head, neck, esophagus, abdomen,
or pelvis, or intense or frequent use of corticosteroid therapy. PEM is associated
with impaired immune competence, increased susceptibility to infections, major
organ dysfunction, and increased morbidity and mortality. Hematopoietic,
gastrointestinal, and immunologic systems are most affected by PEM. Some
chemotherapy drugs (e.g., cytosine arabinoside) are toxic to the gastrointestinal
tract and, thus, pose additional nutrition risks.

Cancer as an Indicator of Nutrition and Health Benefit

Individuals with cancer should maintain adequate nutrition status to promote
normal growth patterns in infants and children and to maintain weight in women.
The food package, in conjunction with nutrition education and referrals, may help
prevent the development of nutrition problems that are secondary to the disease
or its therapy.

Use of Cancer as a Risk Criterion in the WIC Setting

A diagnosis of cancer is made by a health care provider and reported to WIC
agency staff. See Table 5-1 for use of this criterion by state WIC programs.

Recommendation for Cancer

The risk of cancer is well documented for women, infants, and children, and a
clinical method is available to identify this condition. There is a theoretical
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basis for benefit from participation in the WIC program. Therefore, the
committee recommends the use of cancer or ongoing chemotherapy as a nutrition
risk criterion in the WIC program for women, infants, and children.

Central Nervous System Disorders

Central nervous system (CNS) disorders can be categorized as conditions
that alter nutrition status metabolically, mechanically, or both. CNS disorders
such as cerebral palsy (CP) and neural tube defects (NTD; e.g., spina bifida or
myelomeningocele) affect energy requirements and may affect the individual's
ability to feed himself.

Prevalence of and Factors Associated with Central Nervous System
Disorders

Epilepsy is a symptom of brain dysfunction characterized by excessive
fluctuations in electromechanical balance that may be expressed in spontaneous
recurring seizures (Ekvall, 1993). Epilepsy affects 2.5 million individuals in the
Unites States, with 30 percent of cases in children under 18 years of age
(approximately 5 per 1,000) (Epilepsy Foundation of America, 1993). Data on the
prevalence of epilepsy among the WIC population were not available to the
committee.

Cerebral palsy in infants and children is a group of chronic, nonprogressive
disorders of the brain that produce abnormalities of posture, muscle tone, and
motor coordination (Ekvall, 1993). The prevalence of cerebral palsy is
approximately 2 per 1,000 live births, with cases occurring more than twice as
often in whites as in blacks. Factors associated with CP are LBW and birth
asphyxia.

NTDs account for most congenital anomalies of the CNS; they are estimated
to occur in approximately 5 in 10,000 live births (approximately 2,500 to 3,000/
yr), with cases occurring more than twice as often in whites as in blacks. NTDs
result from the failure of the neural tube to close between the third and fourth
week of gestation. Maternal intake of at least 400 µg of folic acid daily (4 mg
daily by women who have had an affected infant previously) in the
periconceptional period is believed to greatly reduce the risk of having an infant
with NTD (MMWR, 1992; MRC Vitamin Study Research Group, 1991). Infants
born with an NTD exhibit high infant mortality; but over the past several
decades, survival has dramatically increased with prompt correction of the tube
defect and multidisciplinary management of the infant's condition.

Data on the prevalence of CNS disorders among the WIC population were
not available to the committee.
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Central Nervous System Disorders as an Indicator of Nutrition and Health
Risk

Individuals with epilepsy are at risk of physical injury resulting from
seizures, inadequate growth, and alteration in nutrient status from prolonged
anticonvulsant therapy (e.g., hydantoins alter folate metabolism) (Ekvall, 1993).
Infants and children with cerebral palsy often grow poorly and have decreased
energy and nutrient intake, primarily because of poor motor skills. Infants with
NTDs may be at increased risk of abnormal growth and development because of
limited mobility or paralysis, hydrocephalus, limited feeding skills, and
genitourinary problems. Because of immobility, reduced respiratory capacity, or
other physical problems, women with cerebral palsy, or neural tube defects who
become pregnant may find it very difficult to meet their increased nutrient
requirements.

Central Nervous System Disorders as an Indicator of Nutrition and Health
Benefit

Individuals with CNS disorders need adequate nutrients and sometimes
feeding assistance for proper growth and development (Ekvall, 1993). Women,
infants, and children with epilepsy, cerebral palsy, or NTDs can benefit from
participation in the WIC program by the provision of nutritious supplemental
food, nutrition education, and referrals to health care and social services.

Use of Central Nervous System Disorders as a Risk Criterion in the WIC
Setting

CNS disorders are diagnosed by a health care provider and reported to WIC
agency staff. Table 5-1 summarizes how many states use these risk indicators in
the WIC setting.

Recommendation for Central Nervous System Disorders

The risk of central nervous system disorders is well documented in women,
infants, and children, and clinical methods are available to identify these risks.
There is a theoretical basis for benefit from participation in the WIC program.
Therefore, the committee recommends use of central nervous system disorders as
nutrition risk criteria for women, infants, and children in the WIC program. This
includes diagnosis of epilepsy, cerebral palsy, and neural tube defects (spina
bifida or myelomeningocele).
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Genetic and Congenital Disorders

Genetic abnormalities and congenital malformations are common causes of
disease, disability, or death among infants, and their complications can persist
throughout life (Holmes, 1992). Many genetic alterations are associated with
congenital heart or kidney disease (see the section on renal disease).

Prevalence of and Factors Associated with Genetic and Congenital Disorders

Approximately 0.5 to 1 percent of infants have a hereditary malformation at
birth that causes no physical or metabolic abnormality. Approximately 2 percent
of newborns have a major congenital malformation. Genetic and congenital
disorders affect nutrition if they cause problems with self-feeding, digestion,
absorption or utilization of nutrients, and/or hypoxia.

Cleft lip or palate reflects a failure of the palate shelves to meet and fuse.
The prevalence of cleft lip or palate in the general population ranges from 0.03 to
0.2 percent (Behrman, 1992). Populations at greater risk for cleft lip or palate are
white, Asian, some tribes of American Indians, or infants delivered postterm. The
condition occurs more in males than in females, and more frequently in children
born subsequent to a previous child with cleft lip or palate.

Down syndrome results from the presence of an extra 21st chromosome, and
is the most common chromosomal abnormality associated with mental retardation
(Ekvall, 1993). Down syndrome occurs in approximately 1 in 800 live births, and
occurrence increases with advancing maternal age. Over 50 percent of individuals
with Down syndrome have congenital heart disease. Children with Down
syndrome also have an increased incidence of duodenal atresia and imperforate
anus.

Pyloric stenosis and other gastrointestinal obstructive processes have
multifactorial inheritance (Shandling, 1992). Pyloric stenosis is more prevalent in
first-born male infants (1:150 live male births compared to 1:750 live female
births) and males born to mothers who had pyloric stenosis. The condition is
generally corrected surgically within the first month of life.

Thalassemia major is a severe, progressive hemolytic anemia usually
presenting during the infant's second 6 months (Holmes, 1992). Higher
prevalence of thalassemia major occurs in ethnic groups from Mediterranean
countries, Africa, the Middle East, and India. In the United States, Berini and
Kahn (1987) reported that blacks have a higher incidence of the thalassemia gene
than the general population.

Sickle cell anemia is an inherited disorder in which the sickle gene is
obtained from each parent (Hb SS) (Ekvall, 1993). Sickle cell anemia occurs in
approximately 1 in 625 U.S. blacks (1 in 12 are carriers [Hb AS]), but it is also
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observed in individuals of Italian, Sicilian, Egyptian, Turkish, Arabic, and Asian
ancestry.

Data on the prevalence of specific genetic and congenital disorders among
women, infants, and children participating in the WIC program were not available
to the committee.

Genetic and Congenital Disorders as Indicators of Nutrition and Health Risk

Genetic and congenital disorders often adversely affect the metabolism of
nutrients or normal physiological processes, or cause mechanical barriers to
adequate nutrition—resulting in severe health or nutrition problems. Even though
the nutritional needs of infants and children with cleft lip or palate are the same
as those of other children, mechanical difficulties in feeding may exist. Infants
may have insufficient suction when sucking, swallowing problems, and slow
weight gain during their first few months. Bowers (1987) found that those with
unilateral clefts and isolated clefts of the lip and palates were significantly shorter
that their unaffected peers and boys were thinner.

Infants and children with Down syndrome often have feeding problems,
growth retardation, dental problems, and changes in nutrient metabolism (Ekvall,
1993). Additional physical factors contributing to nutrient inadequacies include
increased mucus production, late appearance of the chewing reflex and of teeth,
other dental problems, storage of food in the high-arched palate, and/or thrusting
of food out of the mouth with the tongue.

Children with congenital heart disease often experience delayed growth and
developmental delay. Hypoxia retards cell growth and multiplication. Impaired
energy intake and hypermetabolism may both contribute to malnutrition.

Individuals with thalassemia major have severe anemia, spleen and liver
enlargement, impaired growth, and endocrine and cardiac problems (Holmes,
1992). Virtually every organ in the body can be affected by the two primary
manifestations of sickle cell anemia: severe hemolytic anemia and vaso-occlusion
and infarction of organs and tissues.

Genetic and Congenital Disorders as Indicators of Nutrition and Health
Benefit

For infants and children with these disorders, special attention to nutrition
may be essential to achieve adequate growth and development and to maintain
their health. The WIC program can provide supplemental food, special formula as
appropriate, general nutrition and health education, and improved linkages with
health care and social services. It does not provide counseling about therapeutic
diets. Affected infants, children, and women need dietary management as part of
the overall medical management of their conditions.
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Use of Genetic and Congenital Disorders as Nutrition Risk Criteria in the
WIC Setting

Genetic and congenital disorders are diagnosed by a medical care provider
and reported to WIC program staff. Table 5-1 summarizes the use of various
types of genetic or congenital disorders as nutrition risk criteria by state WIC
agencies.

Recommendations for Genetic and Congenital Disorders

The risk of genetic or congenital disorders is well documented in women,
infants, and children, and clinical methods are available to identify these
disorders. There is a theoretical and empirical basis for benefit from participation
in the WIC program. Therefore, the committee recommends use of genetic or
congenital disorders as nutrition risk criteria for women, infants, and children in
the WIC program. This includes the use of specific disorders discussed in this
section, except for pyloric stenosis. Pyloric stenosis is usually repaired within the
first month of life. After the infant has recovered from the surgery,
gastrointestinal function returns to normal and health and nutrition risk is
eliminated.

Inborn Errors of Metabolism

Inborn errors of metabolism include phenylketonuria (PKU), maple syrup
urine disease, galactosemia, hyperlipoproteinuria, homocystinuria, tyrosinemia,
histidinemia, urea cycle disorders, glutaric aciduria, methylmalonic acidemia,
glycogen storage disease, galactokinase deficiency, fructoaldolase deficiency,
propionic acidemia, and hypermethioninemia. These and the many other inborn
errors of metabolism are either gene mutations or gene deletions that translate
into altered metabolism in the body. They can be identified through metabolic
assessment performed prenatally or at birth.

Prevalence of and Factors Associated with Inborn Errors of Metabolism

The occurrence of many inborn errors of metabolism is concentrated among
individuals of specific ethnic origins (e.g., tyrosinemia type I is seen most often in
persons having a French-Canadian ancestry, and glutaric aciduria is most
prevalent among Swedish and Pennsylvania Amish populations). The prevalence
of inborn errors of metabolism ranges from extremely rare (1 in more than
200,000 live births) to approximately 1 in 10,000 live births (USDA, Report on
Ad Hoc Task 1.3. Estimated Demand and Cost of WIC Food Package III, USDA,
Food and Nutrition Service, Washington, D.C., unpublished information).
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No prevalence estimates on the number of WIC participants with inborn
errors of metabolism were available to the committee.

Inborn Errors of Metabolism as Indicators of Nutrition and Health Risk

Untreated pregnant women with certain inborn errors of metabolism have a
higher risk of spontaneous abortion or other health or nutrition risks. Infants born
to mothers with untreated PKU may show fetal growth restriction, microcephaly,
LBW, and congenital heart disease (Barness, 1993; Rohr et al., 1985).

If inborn errors of metabolism are not detected and treated soon after birth,
infants accumulate abnormal metabolites in their blood, resulting in a spectrum
of clinical presentations such as mental retardation, seizures, microcephaly,
eczema, growth retardation, speech defects, developmental delay, and abnormal
eye and bone formation.

Inborn Errors of Metabolism as Indicators of Nutrition and Health Benefit

For many inborn errors of metabolism, appropriate dietary management,
which includes the use of special formulas, can minimize the medical risk to
affected individuals (COG-AAP, 1991). The benefit of nutrition and medical
intervention is illustrated through the example of PKU, which is the most
prevalent inborn error in the United States for which dietary management has
been provided over an extended period (since the mid-1960s). Such dietary
management is not provided by the WIC program, but the special formulas may
be.

Individuals with PKU lack the enzyme to convert phenylalanine to tyrosine,
and high levels of phenylalanine and its metabolites are toxic to the developing
central nervous system. Therefore, restricting intake of phenylalanine reduces the
risk of damage to the fetus or the newborn. Early results from a large
collaborative study indicate that a phenylalanine-restricted diet, if instituted early
in gestation, can result in apparently normal outcome (Platt et al., 1992).

Recently, it has been shown that children with PKU who receive early and
continuous dietary treatment with a phenylalanine-free amino acid mixture have
only mildly elevated levels of phenylalanine and reduced levels of tyrosine.
Children whose phenylalanine levels were three to five times normal (6–10 mg/
dl) showed signs of poor performance in tests of object retrieval, attention
control, and motor tapping but no signs of deficits in other functions. The nature
of the selective deficits observed indicated an impairment in the dorsolateral
prefrontal cortex (Diamond, 1995).

Infants with PKU would receive excessive phenylalanine if breastfed
exclusively. Therefore, all mothers, whether breastfeeding or not, should be
referred
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for dietary treatment of the infant, which includes use of low phenylalanine or
phenylalanine-free formula. Such special formulas may be provided by the WIC
program. A phenylalanine-restricted diet during infancy and early childhood
normalizes blood phenylalanine levels, permitting normal mental development.
Similar dietary management is indicated for individuals with other inborn errors
of metabolism.

Use of Inborn Errors of Metabolism as Risk Criteria in the WIC Setting

Inborn errors of metabolism are reported to WIC programs from diagnosis
by a medical care provider. Table 5-1 summarizes how many states use these risk
criteria in the WIC setting.

Recommendations for Inborn Errors of Metabolism

The risks of PKU and other inborn errors of metabolism are well
documented in women, infants, and children, and these risks can be identified
clinically. The benefit of use of special formulas is well established. Therefore,
the committee recommends use of PKU and other inborn errors of metabolism as
nutrition risk criteria for women, infants, and children in the WIC program.

Chronic or Recurrent Infections

The relationship between nutrition and infection has been appreciated for
centuries: tuberculosis was known as ''consumption," and HIV/AIDS was
categorized as "slim disease" when first discovered in East Africa (Keusch,
1994). Individuals with chronic or recurrent infections such as tuberculosis,
pneumonia, bronchitis, upper respiratory infections, otitis media, meningitis, and
hepatitis may have increased nutrition needs. Nutrition deficits can impair the
host's ability to sustain cellular proliferation and other defense mechanisms.
HIV/AIDS is covered separately in the next section.

Prevalence of and Factors Associated with Chronic or Recurrent Infections

Data on prevalence of chronic or recurrent infections among the U.S. or the
WIC population were not available to the committee. In the United States, the
probability of children developing acute otitis media is understood to be very high
(Infante-Rivard and Fernandez, 1993).
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Chronic or Recurrent Infections as Indicators of Nutrition and Health Risk

Catabolic responses to infection increase energy and nutrient requirements
and may exacerbate medical conditions associated with infection (Keusch, 1994).
Iron, zinc, vitamin A, and other nutrients are associated with the host's ability to
fight infection, and deficiencies of these nutrients are associated with negative
health outcomes with chronic or recurrent infections. Hepatitis increases risk for
nutrient imbalances, anorexia, and emesis (Brunell, 1992).

Infants and children with otitis media in the first year of life have an
increased risk of recurrent acute or chronic disease (Bluestone and Nozza, 1992).

The committee did not find any research studies indicating nutrition risk
resulting from upper respiratory infections, bronchitis, or otitis media.

Chronic or Recurrent Infections as Indicators of Nutrition and Health
Benefit

The relationship between nutrition, the immune system, and health is very
complex. The supplemental food provided through the WIC program provides
nutrients that may be needed to maintain an individual's ability to fight chronic or
recurrent infections. The WIC program's role in referring participants to health
services provides additional benefits. The committee found no studies that
indicated that supplemental food or nutrition education would improve the health
of women, infants, or children with chronic or recurrent upper respiratory
infections, bronchitis, or otitis media.

Use of Chronic or Recurrent Infections as Risk Criteria in the WIC Setting

Diagnosis of chronic or recurrent infections is made by a medical care
provider and reported to WIC program staff. State WIC agency plans generally
define "chronic" as a persistent condition present at the time of certification for
the program, and "recurrent" as a condition that must have occurred more than 2
times over the past 12 months (USDA, 1994). Table 5-1 summarizes use of this
risk indicator by state WIC agencies.

Recommendations for Chronic or Recurrent Infections

The risk of certain chronic or recurrent infections has been well documented
for women, infants, and children. There is a theoretical and empirical basis for
benefit from participation in the WIC program for individuals with serious
infections such as tuberculosis. The committee recommends use of selected
chronic or recurrent infections as a nutrition risk criterion for women,
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infants, and children in the WIC program. However, the committee cautions that
state WIC agency program plans should clearly define chronic or recurrent with
each condition in its listing of nutrition risk criteria. The committee recommends
discontinuation of chronic upper respiratory infections, bronchitis, otitis media,
and chronic urinary tract infection (see earlier section) as nutrition risk criteria in
the WIC program because of lack of scientific evidence to support nutrition
benefit.

HIV Infection and AIDS

Prevalence of and Factors Associated with HIV Infection and AIDS

The growing prevalence of human immunodeficiency virus (HIV) infection
and acquired immunodeficiency syndrome (AIDS) among women (CDC, 1995b)
has been accompanied by an increase in the number of children who have been
infected perinatally. Mother-to-infant transmission cumulatively accounts for
about 90 percent of all pediatric cases (CDC, 1994a). The CDC estimates that 1.6
to 1.7 of every 1,000 women tested in 1992 were HIV seropositive (CDC,
1994b). The prevalence of seropositive infants is much lower.

Women made up 18 percent of adults and adolescents with AIDS reported in
1994. In 1994, CDC estimated that black women made up more than half of all
reported cases of HIV/AIDS among women older than 13 years of age, and
Hispanic women were also heavily overrepresented. The racial/ethnic distribution
was similar for infants and children (CDC, 1994b). No data on the prevalence of
HIV/AIDS in the WIC program population were available to the committee.

The strikingly higher rates of HIV/AIDS in blacks and Hispanics are closely
linked to poverty; and the ethnic distribution of Americans living in poverty
closely resembles the distribution of AIDS cases (National Commission on
AIDS, 1992). Populations living in poverty tend to have unequal access to
preventive and medical care, lower standards of living, higher levels of
unemployment, and higher rates of drug use and alcoholism. A study in Seattle,
Washington, found that after controlling for other demographic and behavioral
risk, income level was independently associated with HIV infection (Krueger et
al., 1990).

Risk indicators for HIV/AIDS include unprotected maternal or paternal
sexual activity, maternal or paternal injection of illegal drugs, sexual abuse,
bisexuality, exposure to HIV-contaminated blood or blood products, and
consumption of HIV-contaminated breast milk (infants only).
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HIV/AIDS as an Indicator of Nutrition and Health Risk

As a member of the retrovirus family, HIV enters the cell and causes cell
dysfunction or death. Since this virus primarily affects cells of the immune
system, immunodeficiency results. HIV can replicate in T cells, B cells,
monocytes, and macrophages. Recent evidence suggests that monocytes and
macrophages may be the most important target cells and indicates that HIV can
infect bone marrow stem cells.

The leading indicators of AIDS are HIV-related immunosuppression (81
percent) and Pneumocystis carinii pneumonia (12 percent) in adults, and
bacterial infections (19 percent) and P. carinii pneumonia (18 percent) in infants
and children (CDC, 1994b). HIV wasting syndrome accounted for 10 percent of
all conditions that are indicators of AIDS for adults and 17 percent for infants and
children. Other major clinical findings associated with HIV infection (Chachoua
et al., 1989) are failure to thrive, poor growth (McKinney and Robertson, 1993;
Saavedra et al., 1995), oral candidiasis, parotitis, chronic or recurrent diarrhea,
malabsorption, lymphoid interstitial pneumonitis, bacterial and viral infections,
opportunistic infections, hepatomegaly, splenomegaly, encephalopathy,
developmental delay, loss of developmental milestones, cardiomyopathy, and
nephropathy. In addition to all the clinical findings presented above, other
clinical symptoms associated with HIV infection in adults include such
conditions as Kaposi's sarcoma, B-cell lymphoma, and lymphopenia (Chachoua
et al., 1989).

HIV infection is associated with the risk of malnutrition at all stages of
infection. In the early stages, malnutrition may result from lifestyle factors such
as drug abuse. As the disease process progresses, anorexia, intestinal
malabsorption, diarrhea, drug-nutrient interactions, fever, secondary infection,
and increased cytokine production may all contribute to PEM, the wasting
syndrome, and to specific micronutrient deficiencies (Baum et al., 1994). PEM
and specific micronutrient deficiencies have adverse effects on the immune
system, pregnancy outcome, growth and development of infants and young
children, organ (e.g., cardiac) function, and tolerance to treatment.

HIV has been reported in human milk and has been documented to be passed
from mother to infant by breastfeeding (Newell and Peckham, 1994; Ruff, 1994).
A separate study by Semba et al. (1994) reported an increased risk of mother-to-
child transmission of HIV among vitamin A deficient mothers.

HIV/AIDS as an Indicator of Nutrition and Health Benefit

Some prospective, observational evidence, mainly obtained from studies on
homosexual men, indicates that optimizing nutrition among individuals with
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HIV infection may retard disease progression (Abrams et al., 1993; LSRO/
FASEB, 1990; Semba et al., 1995; Tang et al., 1993). The observational study by
Semba et al. (1994) indicates that optimal vitamin A status may have a protective
effect on mother-to-child transmission of HIV, but this finding needs to be tested
in an intervention study. A recent study of 118 vitamin A supplemented children
of HIV-infected women in Durban, South Africa, found that these children had
lower overall morbidity than the control group and that morbidity associated with
diarrhea was significantly reduced in the supplemented infected children
(Coutsoudis et al., 1995).

HIV-infected women in the United States need to be advised against
breastfeeding because of the risk of the vertical transmission of maternal virus to
the infant (IOM, 1991), and their infants are likely to benefit from the formula
WIC provides. Special interventions (e.g., special infant or enteral formula) may
be necessary in infants and children with clinical evidence of HIV/AIDS. The
potential benefits of ensuring optimal nutrition for HIV-infected women (during
pregnancy and the postpartum period), infants, and children include improved
maternal nutrition and health, improved infant and child growth and
development, and, possibly, a slowing of disease progression. At present, there is a
paucity of studies to demonstrate clear benefits of WIC program interventions for
those with HIV/AIDS. However, the American and Canadian Dietetic
Associations have taken the position that therapeutic and educational nutrition
interventions should be components of care provided to HIV-infected individuals
(American Dietetic Association, 1994). WIC program-related referrals to health
care and social services may benefit those with HIV/AIDS and uninfected infants
of infected mothers.

Use of HIV/AIDS as a Nutrition Risk Criterion in the WIC Setting

Health care providers report diagnoses of HIV infection or AIDS to WIC
program staff. Table 5-1 lists the numbers of states using this diagnosis as a
nutrition risk criterion.

Recommendation for HIV/AIDS

The risk of HIV/AIDS is well documented in women, infants, and children,
and can be identified by clinical diagnosis. There is a theoretical basis for benefit
from participation in the WIC program. Therefore, the committee recommends
use of HIV/AIDS as a nutrition risk criterion for women, infants, and children in
the WIC program.
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Recent Major Surgery, Trauma, Burns, or Severe Acute
Infections

Most patients having major surgery do not experience serious malnutrition.
However, the disease process or metabolic response to recent major surgery,
trauma, burns, or severe acute infection can increase the risk of malnutrition and
affect subsequent nutrient requirements for rehabilitation and recovery (Souba
and Wilmore, 1994). The variability in the metabolic and physiologic responses
to major surgery, trauma, burns, and severe acute infections is related in part to
the patient's age, previous state of health, preexisting disease, previous stress, and
specific pathogens.

Prevalence of and Factors Associated with Recent Major Surgery, Trauma,
Burns, or Severe Acute Infections

Data on the prevalence of recent major surgery, trauma, burns, or severe
acute infections among women, infants, and children in the U.S. population or
participating in the WIC program were not available to the committee. Chronic
and recurrent infections and HIV infection are discussed in previous sections of
this chapter.

Recent Major Surgery, Trauma, Burns, or Severe Acute Infections as
Indicators of Nutrition or Health Risk

The catabolic response to surgery occurs as a result of the traumatic insult of
surgery and other complications of both preexisting disease and gastrointestinal
function that diminish food intake (Souba and Wilmore, 1994). Persons
experiencing severe trauma such as automobile accidents or burns exhibit a
hypermetabolic state that may reach twice the basal levels and persist for 2
months or longer (Wilmore, 1977). Alterations in the metabolism of glucose,
protein, and fat occur following injury. There is a marked rise in the regulatory
hormones (glucagon, glucocorticoids, and catecholamines) in all phases of injury
or after severe burn.

The gut functions as a central organ of amino acid metabolism, a role that
becomes more pronounced during a critical illness. Disuse of the gastrointestinal
tract during major illnesses may lead to numerous physiologic derangements,
changes in the microflora, impaired immune function in the gut, and disruption of
the integrity of the mucosal barrier.

Severe infections are characterized by prolonged fever, hypermetabolism,
diminished protein economy, altered glucose dynamics, and accelerated lipolysis.
Anorexia associated with severe infections contributes to the loss of lean body
mass. Multiorgan and system involvement surrounding surgery, trauma, or
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burns compound these metabolic effects and often affect function of the
gastrointestinal tract, liver, heart, and lungs. Women who conceive during
recovery from recent surgery, trauma, or burns may be at increased nutrition risk
because the special nutritional needs of pregnancy are superimposed on those
related to the metabolic response to trauma.

Recent Major Surgery, Trauma, Burns, or Severe Acute Infections as
Indicators of Nutrition or Health Benefit

In part because of technologic and scientific advances in nutritional support,
individuals who would have died in the past are now surviving complex surgical
procedures, major trauma, burns, and sepsis (Souba and Wilmore, 1994). After
discharge, there may be a continued need for high nutrient intake to promote
completion of healing and to return to optimal weight and nutrition status.
Supplemental food supplied by the WIC program is a source of key nutrients.

Use of Recent Major Surger, Trauma, Burns, or Severe Acute Infections as
Nutrition Risk Criteria in the WIC Setting

Recent major surgery, trauma, burns, or severe acute infections are
diagnosed by a health care provider and reported to WIC program staff or are
self-reported during the certification process for participation in the WIC
program, or at follow-up visits. See Table 5-1 for a summary of use of these
specific nutrition risk criteria by WIC state agencies. In many cases, the recency
of the condition is not specified.

Recommendation for Recent Major Surgery, Trauma, Burns, or Severe
Acute Infections

The risk of recent major surgery, trauma, burns, or severe acute infections
is well documented for women, infants, and children, and these conditions are
identified easily. There is a theoretical and empirical basis for benefit from
participation in the WIC program. Therefore, the committee recommends the use
of recent major surgery, trauma, burns, or severe acute infections as nutrition risk
criteria by the WIC program for women, infants, and children. If self-report is
used as the basis for certification, a cutoff point of 2 months (Wilmore, 1977) is
recommended.
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Other Medical Conditions

There are other medical conditions with nutrition implications that are used
as nutrition risk indicators in the WIC program that do not fit into the categories
previously discussed in this chapter. This section covers the conditions of juvenile
rheumatoid arthritis, lupus erythematosus, and cardiorespiratory disorders.

Prevalence of and Factors Associated with Other Medical Conditions

Juvenile rheumatoid arthritis. Juvenile rheumatoid arthritis (JRA) is the
most common pediatric rheumatic disease and is the most common cause of
chronic arthritis among children, occurring in approximately 0.01 percent of
infants and children (Ekvall, 1993). JRA is thought to result from infection with
unidentified microorganisms or an autoimmune reaction (Schaller, 1992). The
disease persists throughout life.

Individuals with JRA are at risk of joint stiffness, fever, anorexia, weight
loss, failure to grow, and fatigue (Ekvall, 1993). Approximately 36 percent of
these individuals experience PEM and have lower than recommended intakes of
energy, vitamin E, calcium, and iron. Serum vitamin C is often low among
patients who receive high dosages of aspirin.

Lupus erythematosus. Lupus erythematosus is also an autoimmune disorder
—one that affects multiple organ systems. Lupus erythematosus is more common
in dark-skinned ethnic groups including blacks, Hispanics, Asians, and some
American-Indian tribes, and is estimated to occur in 1 in 700 women between 15
and 65 years of age (Ferris and Reece, 1994).

Lupus erythematosus increases risk of infections, malaise, anorexia, and
weight loss (Schaller, 1992). Pregnant women with lupus erythematosus are at
increased risk of late pregnancy losses (after 28 weeks gestation) secondary to
hypertension and renal failure, of cardiac defects or heart block in the fetus, and
spontaneous abortion (Ferris and Reece, 1994). Little is known about nutrient
metabolism or requirements of pregnant or breastfeeding women with lupus
erythematosus.

Cardiorespiratory diseases. Cardiorespiratory diseases interfere with the
normal physiological process. Congestive heart failure in infants and children is
often accompanied by failure to thrive and malnutrition. Prevalence estimates on
cardiorespiratory diseases in the U.S. population were not available to the
committee.

Growth failure can be present in individuals with cardiorespiratory disease
and can be aggravated because of increased metabolic requirements and difficulty
in sucking and swallowing (Ekvall, 1993). Salt intake must be limited for
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persons having congestive heart failure. Low calorie intake and hypermetabolism
are both postulated as causes of malnutrition among individuals with
cardiorespiratory diseases.

Data on the prevalence of the above disorders among women, infants, and
children participating in the WIC program were not available to the committee.

Other Medical Risks as Indicators of Nutrition and Health Benefit

The WIC program can benefit individuals with medical risks through the
provision of supplemental food, special dietary formulas as indicated, and
referrals for health care services. WIC provides general nutrition and health
education that focuses on maintaining dietary intake to meet the Recommended
Dietary Allowance for age and the promotion of optimal growth or the prevention
of obesity (Ekvall, 1993). Nutrition-related interventions as a part of medical
management help correct growth and weight problems in children with JRA and
lupus erythematosus (Schaller, 1992).

Use of Other Medical Risks as Risk Indicators in the WIC Setting

Other medical risks are diagnosed by a health care provider and reported to
WIC staff. See Table 5-1 for a summary of use of these specific nutrition risk
indicators by WIC state agencies. Note that JRA has not been used as a nutrition
risk criterion in the WIC by state WIC agencies for infants or children (USDA,
1994).

Recommendations for Other Medical Conditions

The risks of juvenile rheumatoid arthritis, lupus erythematosus, and
cardiorespiratory disorders are documented in women, infants, and children, and
they can be identified by a clinical diagnosis. There is a theoretical and empirical
basis for benefit from participation in the WIC program. Therefore, the
committee recommends the use of juvenile rheumatoid arthritis, lupus
erythematosus, and cardiorespiratory disorders as nutrition risk criteria for
women, infants, and children in the WIC program. The committee recommends
deletion of general diagnosis of arthritis as a nutrition risk criterion in the WIC
program for women.
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CONDITIONS RELATED TO THE INTAKE OF SPECIFIC
FOODS

Food Alergies

Food represents the largest antigenic challenge confronting the human
immune system. Food allergies are illnesses that affect only part of the
population. True food allergies involve abnormal immunologic responses to
food-borne substances. With true food allergy, even minute amounts of the
offending food can cause potentially life-threatening reactions.

Two types of true food allergies occur: antibody-mediated and cell-mediated
(Sampson, 1994). Allergens are typically naturally occurring proteins from the
implicated food. Those proteins that are resistant to digestion can elicit the
formation of antibodies, but only the formation of allergen-specific
immunoglobulin E (IgE) elicits allergic sensitization.

The antibody-mediated allergies (also known as atopy or immediate
hypersensitivity) occur immediately after consumption of the offending food. The
foods most commonly involved in IgE-mediated food allergies are peanuts, cow
milk, eggs, soybeans, nuts from trees, wheat, and seafood.

The sole known example of a cell-mediated food allergy is celiac disease,
also known as gluten-sensitive enteropathy. This is a delayed hypersensitivity
reaction because the onset time between ingestion of the offending food and
development of symptoms can be from 24 to 72 hours later. Signs and symptoms
of celiac disease result from the ingestion of the gluten protein fraction of wheat,
rye, barley, triticale, and oats.

Prevalence of and Factors Associated with Food Allergies

The prevalence of IgE-mediated food allergies in the population is estimated
to be between 4 and 8 percent of young infants, 1 and 2 percent of children, and
less than 1 percent of adults (Sloan and Powers, 1986). The prevalence of celiac
disease has been estimated at 1 in every 3,000 individuals in the United States
(Ekvall, 1993). The prevalence of food allergies among the WIC population was
not available to the committee.

Food Allergies as Indicators of Nutrition and Health Risk

Atopic diseases such as asthma, allergic rhinitis, and atopic dermatitis can
all be precipitated by antigenic foods. Both upper and lower respiratory
symptoms have been demonstrated as a result of food allergy; however, the role
of nutrition part from avoidance of the allergenic food could not be documented.
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Infants are more susceptible to the development of food allergies than are
adults: their digestive system may not yet be fully functional and the intestinal
mucosa may be more permeable to proteins. Infants born to parents with histories
of IgE-mediated allergies are most at risk for the development of food allergies.
Many infants outgrow allergies to milk within a few months or years, but some
food allergies, such as peanut allergy, may be more intransigent.

Individuals with IgE-mediated food allergies are at risk of gastrointestinal
disorders (e.g., nausea, vomiting, diarrhea, colic), atopic dermatitis, urticaria,
angioedema, rhinitis, and the potentially life-threatening conditions anaphylactic
shock and asthma.

Celiac disease is a malabsorption syndrome that primarily affects the
absorptive functions of the small intestine. The primary symptoms are body
wasting, diarrhea, anemia, and bone pain.

Food Allergies as Indicators of Nutrition and Health Benefit

The avoidance of the offending food is the primary method of treatment for
food allergies. Referral for dietary management is indicated for those with true
food allergy.

Exclusive breastfeeding for several months appears to reduce severe allergic
disease in high-risk infants, but debate continues over whether restricting the
mother's diet during lactation to avoid the common antigens (cow milk, seafood,
soy, nuts, and eggs) confers additional benefit (Harrison, 1994). A prospective,
randomized, controlled study of food allergen avoidance in infancy by Zeiger and
Heller (1995) confirms benefit of nutrition intervention to reduce risk of severe
food allergy but reports no benefit from third trimester food restrictions.
Breastfeeding for 1 year may delay the onset of food allergies, but it does not
decrease the likelihood of their development by 7 years of age. For allergic
infants who are formula fed, WIC may provide special milk-free formula.

A modified food package may be needed for maximum benefit.

Use of Risk of Food Allergies as Nutrition Risk Criteria in the WIC Setting

Food allergies are diagnosed by a physician and reported to the WIC
program. Table 5-1 lists the use of food allergies as a nutrition risk criterion by
state WIC agencies.
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Recommendation for Food Allergies

The risk of food allergies is well documented for women, infants, and
children, and this condition can be identified clinically. There is a theoretical
basis for benefit from participation in the WIC program. Therefore, the
committee recommends use of food allergy and celiac disease as nutrition risk
criteria for women, infants, and children in the WIC program.

Food Intolerances

Food intolerances occur through many different mechanisms. The primary
categories of food intolerance include enzyme deficiencies, pharmacologic
reactions, and idiosyncratic reactions with unknown mechanisms. These illnesses
are of lesser importance than allergy because of finite tolerance levels for the
offending foods among affected individuals. Also, the link between specific
foods or food additives and food intolerances has not been proven in many cases.
The best examples of food intolerances are lactose intolerance and sulfite-induced
asthma.

Lactose intolerance is a disorder in which a deficiency of -galactosidase in
the small intestine results in reduced ability to digest and absorb lactose. Sulfite-
induced asthma is an idiosyncratic illness—the mechanism of this reaction is not
known.

Prevalence of and Factors Associated with Food Intolerances

The prevalence of lactose intolerance varies from 6 to 12 percent in northern
European Caucasians to 60 to 80 percent in most other ethics groups (Rohr et al.,
1985). The prevalence of noticeable lactose intolerance increases with advancing
age; it is rare in otherwise healthy young infants but is a frequent occurrence
following infectious diarrhea. In these individuals, recovery can be anticipated
within a few weeks.

Sulfites are a comparatively minor cause of asthma, affecting perhaps 1 to 2
percent of all asthmatic individuals. The prevalence of food intolerances among
the WIC population was not available to the committee.

Food Intolerances as Indicators of Nutrition and Health Risk

The symptoms of lactose intolerance include abdominal cramps, flatulence,
and frothy diarrhea. However, many individuals with lactose intolerance can
tolerate the ingestion of small amounts of dairy products at any one time and a
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number of small servings over the course of a day. Asthma is the only well-
documented adverse effect of sulfite ingestion.

Food Intolerances as Indicators of Nutrition and Health Benefit

The committee found no empirical evidence of direct benefit of the WIC
program for individuals with food intolerances other than lactose intolerance.
Participation in the WIC program can provide special formula for affected
infants; cheese, which is low in lactose, for women and children; and education
about food sources of lactose and foods that can be substituted for milk to
maintain a nutritionally balanced diet.

Use of Food Intolerances as Nutrition Risk Criteria in the WIC Setting

Diagnosis of food intolerance is reported to the WIC agency by a health care
provider. Table 5-1 lists use of food intolerance as a nutrition risk criterion by
WIC state agencies.

Recommendations for Food Intolerances

The risk of food intolerances other than lactose intolerance is not well
documented in women, infants, and children. For lactose intolerance, there is a
theoretical and empirical basis for benefit from participation in the WIC
program, especially when lactose-reduced milk products are part of the food
package. Therefore, the committee recommends use of well-documented
symptomatic lactose intolerance as a risk criterion for women, infants, and
children. However, the committee recommends discontinuation of nonspecific
and poorly identified food intolerances. Given the lack of evidence to support the
role of nutrition as an indicator of benefit for asthma, the committee recommends
discontinuation of use of diagnosis of asthma as a nutrition risk criterion for
women, infants, and children in the WIC program.

CONDITIONS SPECIFIC TO PREGNANCY

Pregnancy at a Young Age

Pregnancy at young ages (i.e., before growth is complete) carries particular
nutritional risk because of the potential for competition for nutrients between the
needs for pregnancy and those for the woman's own growth. Adolescent
pregnancy is generally regarded as conception before the 18th birthday, but
postmenarchal age may be more important than chronologic age in quantifying
risk,

BIOCHEMICAL AND OTHER MEDICAL RISK CRITERIA 195

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


with the first 2 years after menarche the most critical time (Zlatnik and
Burmeister, 1977).

Prevalence of and Factors Associated with Pregnancy at a Young Age

The rate of births to teens ages 15 to 19 increased 24 percent between 1986
and 1991, from 50 to 62 births per 1,000 females (IOM, 1995). Low-income,
minority status, and disadvantaged backgrounds are common scenarios among
pregnant teenagers.

Pregnancy at a Young Age as an Indicator of Nutrition and Health Risk

Weight gain during pregnancy is more likely to be low in very young
mothers, and adolescents often follow dietary practices that lead to low intakes of a
variety of nutrients (IOM, 1990). Maternal age less than 15 years has been
identified as a risk factor for LBW (IOM, 1995).

Pregnancy at a Young Age as an Indicator of Nutrition and Health Benefit

In one study of pregnant teens who participated in the WIC program, mean
birth weight appeared to be increased, and the percentage of mothers delivering
LBW infants decreased (Kennedy and Kotelchuck, 1984), but confirmation of
these findings is needed. Since pregnant adolescents are likely to have many risk
factors, they have substantial potential to benefit from the food package, nutrition
education, and referral to health and social services.

Use of Pregnancy at a Young Age as a Risk Criterion in the WIC Setting

Table 5-1 lists the use of pregnancy at a young age as a nutrition risk
criterion by state WIC programs. Cutoff points in use include conception at a
specified number of years postmenarche and specific actual ages at conception.

Recommendation for Pregnancy at a Young Age

The risk of pregnancy at a young age is well documented in women, and it
is easy to identify this condition. There is empirical evidence and a theoretical
basis for benefit from participation in the WIC program. Therefore, the
committee recommends use of pregnancy at a young age as a nutrition risk for
women in all state WIC programs, with a cutoff value of 2 years postmenarche.
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Pregnancy Age Older than 35 Years

Prevalence of and Factors Associated with Pregnancy Age Older than 35
Years

In the United States, the prevalence of women delaying childbearing
continues to increase; from 1976 to 1986 the rate of first births among women 40
years of age or older doubled (NCHS and Ventura, 1989). Data on the prevalence
of pregnancy above 35 years of age among the WIC population were not
available to the committee.

Pregnancy Age Older than 35 Years as an Indicator of Nutrition and Health
Risk

With advancing age, especially after age 35, risks associated with pregnancy
increase. Most or all of this is due to the increasing likelihood of medical
illnesses in the mother and congenital defects (i.e., chromosomal abnormalities)
in the fetus (Berkowitz et al., 1990; Cefalo and Moos, 1988; Fretts et al., 1995).
The extent of risk attributable specifically to nutrition in older mothers is highly
questionable.

Pregnancy Age Older than 35 Years as an Indicator of Nutrition and Health
Benefit

Although medical complications of pregnancy increase with increased age,
and yield of risk would be high, there is little evidence of nutrition benefit from
WIC participation and the services offered by the program.

Recommendation for Pregnancy Age Older than 35 Years

The risk of pregnancy age older than 35 years is well documented in
women, and this condition can be identified easily. However, there is no
theoretical or empirical basis for benefit from participation in the WIC program.
Therefore, the committee recommends discontinuation of use of pregnancy age
older than 35 years as a nutrition risk criterion for women in the WIC program.

Closely Spaced Pregnancies

Closely spaced pregnancies are commonly defined using either of two
indicators: short interpregnancy interval (birth to conception interval), or short
birth interval (the interval between the previous and sampled births). The
interpregnancy interval is not affected by the length of gestation of the second
pregnancy.
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Prevalence of and Factors Associated with Closely Spaced Pregnancies

In 1991, 14 percent of all second- and higher-order U.S. births occurred
within 18 months of the mother's previous birth, 28 percent within 2 years, and 52
percent within 3 years (CDC/NCHS, 1993). Black women are more likely than
white women to have closely spaced pregnancies, regardless of the definition
used (CDC/NCHS, 1993; Kalmuss and Namerow, 1994; Rawlings et al., 1995).
For WIC program participants, over 30 percent had an interpregnancy interval of
23 months or less (Gordon and Nelson, 1995); only about 3 percent had intervals
of 11 months or less. No data were found for the prevalence of shorter
interpregnancy intervals.

In a study of adolescent mothers, Kalmuss and Namerow (1994) reported
that approximately 25 percent of adolescent mothers have a second child within
24 months of their first birth. The percentage is even higher (31 percent) for those
age 17 years or less at the time of the first birth. Poverty is associated with closely
spaced births among adolescents, while higher educational level of the parents is
associated with longer intervals between births.

Closely Spaced Pregnancies as an Indicator of Nutrition and Health Risk

Mothers with closely spaced pregnancies have little time to recover from the
physiologic and nutrition demands of the previous pregnancy. If such women are
also breastfeeding, any negative effects of lactation on maternal nutritional status
may further increase the risks of adverse outcomes of pregnancy, such as
prematurity or fetal growth restriction (Cleland and Sathar, 1984; Hobcraft et al.,
1985). This may occur because both the last portion of pregnancy and full
lactation are periods of potential nutritional depletion for the mother (Winkvist et
al., 1992). Becoming pregnant soon after the end of this period of depletion
allows the mother little or no time for nutritional repletion.

Prematurity leading to shorter birth intervals has also been suggested as an
explanation for the relationship of closely spaced pregnancies with prematurity
and fetal growth restriction. Where investigated (DaVanzo, 1984), both maternal
depletion and prematurity seemed to play an equally important role.

Studies of lactating women indicate that their nutrient or energy stores may
be depleted if nutrient and energy intake are marginal, while milk tends to remain
adequate in nutrient content (IOM, 1991). Although overlapping of lactation with
pregnancy is uncommon in the United States, when it does occur, it can increase
the risk of nutrient depletion. Using data from Guatemala, Merchant and
colleagues (1990) found evidence of depletion of maternal nutrient stores caused
by substantial overlapping of pregnancy and lactation.
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In studies using multivariate analysis, an interpregnancy interval of 3
months (or a comparable birth interval of 12 months) is reported to increase the
risk of delivering an infant born preterm and with low birth weight (Rawlings et
al., 1995), delivering an infant small for gestational age (SGA) (Miller, 1989),
and neonatal death (Miller, 1989). None of these studies focused on low-income
populations. In a study by Lang and co-workers (1990), the risk of preterm labor
was increased twofold but was not statistically significant. In the Rawlings et al.
(1995) study of 1,922 U.S. military families who have health care available
without charge, the increased risk of delivering a preterm, low-birth-weight
infant was seen for whites only for interpregnancy intervals of less than 3
months, while for blacks the cutoff was less than 9 months.

Lieberman and colleagues (1989), in a study of nearly 4,500 women in
Boston, found that women with interpregnancy intervals of 18 months or fewer
were at twice the risk of giving birth to a full-term SGA infant when compared
with women with interpregnancy intervals of 24 to 36 months. These results were
obtained after adjusting for multiple confounding factors. The risk was lowest
(2.4 percent) at interpregnancy intervals of 24 to 36 months. In contrast, for more
than 2,000 low-income women with a birth interval of 2 years or less (which
approximates a 15-month interpregnancy interval), multivariate analyses
indicated an increased risk of spontaneous preterm delivery (Abrams et al., 1989)
but not SGA (Abrams et al., 1991).

In a much smaller study of healthy, nonsmoking women from private
obstetric practices in Chicago, differences in interpregnancy interval were not
associated with higher postpartum weight, subsequent pregravid weight, birth
weight, or length of gestation (Farahati et al., 1993). A number of U.S. studies
showed that closely spaced pregnancies increase the risk of the low birth weight
(e.g., Brody and Bracken, 1987; Eisner et al., 1979; Spiers and Wang, 1976)
without differentiating whether the low birth weight was a result of preterm birth
or intrauterine growth retardation.

In a multivariate analysis that used data from Hungary, Sweden, and the
United States, Miller (1989) reported that maternal depletion did not explain the
association of closely spaced pregnancies with SGA because the risk did not
decrease with increasing length of the birth interval in the under-18-months
range; however, in the Lieberman (1989) study, it did.

Closely Spaced Pregnancies as an Indicator of Nutrition and Health Benefit

The shorter the time between pregnancies, the shorter the time for repletion
of nutrient stores. As reported in Chapter 4, women who received postpartum
WIC program benefits for 5 to 7 months delivered infants with higher mean birth
weights and birth lengths and a lower risk of low birth weight (Caan et al., 1987)
than did women who received supplements for 2 months or less. Moreover,
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the women who were supplemented longer had higher mean hemoglobin values
and lower risk of maternal obesity at the beginning of their subsequent
pregnancies. These results suggest that more repletion occurred in the women
who received WIC program benefits for the longer period and suggests that WIC
program participation may be beneficial to postpartum women with closely
spaced pregnancies.

Use of Closely Spaced Pregnancies in the WIC Setting

Interpregnancy interval is the most practical and informative definition of
closely spaced pregnancies to use in the WIC setting. Health care providers in the
WIC setting can obtain the date of the previous delivery from self-report and the
estimated date of conception from the patient's record. Table 5-1 shows that 52
states use closely spaced pregnancies as a risk criterion for pregnant women. The
cutoff point varies widely, from three births in 24 months to intervals of &le; 25
months, and two states do not give a cutoff point.

Recommendations for Closely Spaced Pregnancies

Health risks of closely spaced pregnancies are reasonably well documented
for pregnancy outcomes, especially those of women who have low-incomes and
for interpregnancy intervals of 3 months or less. There is a theoretical basis for
nutrition risk during the subsequent pregnancy and period of lactation, but
information linking nutrition to the health risks is equivocal. Closely spaced
pregnancies can be identified using information easily available through self-
report and the patient's record.

The committee recommends use of closely spaced pregnancies as a nutrition
risk criterion for pregnant women, using a 6-month interpregnancy interval as the
usual cutoff point, but increasing the cutoff point to a 9-month interpregnancy
interval for women who are concurrently pregnant and lactating. The committee
assumes that a postpartum women with a previous short interpregnancy interval
will quality under another risk criterion.

The committee recommends research on the associations of short
interpregnancy intervals and such nutritional risk factors as prepregnancy weight,
weight gain, and diet.

High Parity

Parity refers to the number of a woman's completed pregnancies that have
reached the stage of viability. The cutoff values defining different parity groups
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are usually first-order births or first pregnancy, first- and second-order births, and
births of higher orders. Often, studies examine very high parity births, defined
variously as four, five, or more previous pregnancies. High parity is closely
related to other risk criteria, especially prior miscarriages and abortions, closely
spaced pregnancies, and high age at conception.

Prevalence of and Factors Associated with High Parity

Estimates of the prevalence of high parity vary because of differences in the
definition of high parity and the data source used. Population-based data
generally use natality data from birth certificates for live-born U.S. infants and
refer to the number of previous births since the number of previous viable
pregnancies is not available. In 1993, 11 percent of all live births were fourth- and
high-order births (Ventura et al., 1995). Black women giving birth are more likely
than white women to be at higher parity; 16 percent of all births to black women
were fourth- or higher-order births compared with 10 percent of all births to white
women (Ventura et al., 1995; Cogswell and Yip, 1995). Among women of
Hispanic origin, 15 percent of all live births in 1993 were fourth- or higher-order
births, and among American-Indian women, 22 percent of all births were fourth-
or higher-order births.

Data from the 1988 National Maternal and Infant Health Survey (NMIHS)
indicate that 16 percent of low-income pregnant women who were income-
eligible for the WIC program had four or more previous pregnancies and 32
percent had three or more previous pregnancies (Gordon and Nelson, 1995). The
percentage of prenatal WIC participants with three or more pregnancies was
higher than this percentage among income-eligible nonparticipants (34 percent
versus 29 percent).

High Parity as an Indicator of Nutrition and Health Risk

Empirical evidence points to two main risks of high parity: (1) poor
pregnancy outcomes and infant growth and (2) long-term health risks to women.
The rationale typically offered for expecting poorer pregnancy outcomes for
women of high parity is maternal depletion (Merchant and Martorell, 1988). High
parity implies frequent, and often closely-spaced, pregnancies, which could result
in a deterioration in maternal nutrition status and increased risks of intrauterine
growth retardation, low birth weight, and poor lactation performance. However,
the relationship between maternal depletion and parity may be more complicated.
Women of high parity may be those who are most fecund. If a woman's
nutritional status deteriorates, her fecundity may decrease, resulting in lower
parity (Winkvist et al., 1992).
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In a comprehensive review of numerous studies of the determinants of low
birth weight, Kramer (1987) concluded that, although lower mean birth weight is
frequently observed for women of very high parity, few studies have adequately
controlled for important confounding factors such as age, socioeconomic status,
cigarette and alcohol use, genital infection, and interpregnancy intervals.
Moreover, the few studies with adequate controls found either no significant
effects of parity on mean birth weight or negative effects that only occurred at
parity 14 or 15 (Kramer, 1987). Some recent studies also find no significant
effects of high parity on the risk of intrauterine growth retardation (Miller, 1989;
Springer et al., 1992).

In contrast, an analysis of trends in low birth weight in the United States from
1975 through 1985 reported that, within each age group, the rates of low birth
weight were higher for third- and higher-order births than for second-order births
(Taffel, 1989). A study of the effects of maternal age and parity on birth weight in
New York City reported significant increases in mean birth weight from parity 1
to parity 3, but marked declines in mean birth weight among higher parity groups
(MacLeod and Kiely, 1988). Neither of these studies had adequate controls for
socioeconomic status. An analysis of the determinants of infant and child
mortality also found that higher-order births were at higher risk of poor birth
outcomes, although the authors hypothesized that this increased risk could reflect
the risks of advanced maternal age and close birth spacing (Hobcraft et al.,
1985).

Many studies find interaction effects of parity and age and parity and short
interpregnancy birth interval on birth weight. In particular, multiparity increases
the risk of low birth weight for women under age 20, although the independent
effects of parity and short interpregnancy intervals for young women are difficult
to disentangle (Kramer, 1987; MacLeod and Kiely, 1988). Kramer (1987)
concluded that multiparity increases the risk of low birth weight for women
under age 20, has little effect for women ages 20 to 34 years, and decreases the
risk for women over age 35.

High parity is also thought to be related to the long-term health status of
women. Studies of the long-term effects of childbearing found that parous women
had lower mortality from breast, ovarian, and endometrial cancer than did
nulliparous women but a higher mortality from diabetes mellitus, gallbladder
disease, cancer of the uterine cervix, nephritis and nephrosis, hypertension,
ischemic and degenerative heart disease, cerebrovascular disease, and all causes
of death (Beral, 1985).

Focusing on specific health problems, high parity is associated with
significantly increased risks of both non-insulin-dependent diabetes mellitus and
impaired glucose tolerance, after controlling for age, obesity, and family history
(Kritz-Silverstein et al., 1989). High parity has also been found to be associated
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with increased risks of obesity and excessive weight gain, which in turn are risk
factors for cardiovascular disease (Brown et al., 1992; Williamson et al., 1994).

The weight gain associated with increased parity is generally thought to be
modest. A prospective study of childbearing and 10-year weight gain in U.S.
white women found an average weight gain of 1.7 kg associated with having one
additional live birth after age 25. Nonetheless, the modest effect of each
additional birth on weight gain shows potentially strong effects of very high
parity on the risk of excessive weight gain and obesity. Specifically, the risk of
gaining more than 13 kg and of becoming overweight was increased by 60 to 110
percent in women having live births during the 10-year study period (Williamson
et al., 1994). Moreover, multivariate analysis of the participants in the 1988
NIMHS who began pregnancy with normal body mass index suggests that high
multiparity1 was significantly associated with excessive maternal postpartum
weight retention (> 20 lb) in black but not white mothers (Parker and Abrams,
1993).

Overall, studies of the nutrition and health risks of high parity report mixed
findings and often suffer from incomplete controls for potential confounding
factors.

High Parity as an Indicator of Nutrition and Health Benefit

The equivocal evidence on the risks associated with high parity suggests
that high parity is likely to be a poor indicator of nutrition and health benefit.
Since the effects of high parity on mean birth weight and the risk of low birth
weight are modest, at best, prenatal WIC participation by women at high parity is
unlikely to influence birth outcomes. Finally, although there are some important
long-term effects of high parity on women's health status, WIC participation is
only likely to modify these effects through nutrition education and, perhaps,
health care referrals. The WIC food package for women at high parity would not
be expected to influence these long-term health impacts. No studies were
identified that examined the effects of WIC participation for women at high
parity.

Use of High Parity in the WIC Setting

State WIC agencies typically define high parity on the basis of the number
of previous pregnancies and rely on self-report. Table 5-1 indicates the extent to
which state WIC agencies use high parity as a risk criterion. In 1992, the cutoff

1 High multiparity was defined as more than three births if older than 25 years or more
than two births if younger than 25 years; the reference group was other multiparous
women.
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for high parity ranged from more than three to more than five pregnancies, and
one state that used high parity as a risk indicator did not indicate a cutoff value.

Recommendations for High Parity

Studies of the nutrition and health risks of high parity are inconclusive and
suggest few significant effects on birth outcomes that can be attributed
specifically to high parity. While there is some evidence of long-term health risks
of high parity, WIC participation is not likely to modify these long-term effects.
Therefore, the committee recommends that high parity be discontinued as a
nutrition risk criterion.

Empirical evidence on the interactions of high parity with both age and
short interpregnancy interval does suggest significant risks associated with high
parity at young ages and high parity with short interpregnancy intervals. The
committee recommends that consideration be given to the development of a
nutrition risk criterion that reflects the combination of high parity and other
nutrition risk criteria, such as age and interpregnancy interval.

In addition, during the review of high parity as a risk criterion, it became
clear that the highest parity-related risk is for first-order births. Specifically,
first-borns have lower mean birth weight and a higher risk of low birth weight
than subsequent births (Kramer, 1987; Cogswell and Yip, 1995; Macleod and
Kiely, 1988; Miller, 1989; IOM, 1985; Taffel, 1989). An obstetrical risk
screening system developed and used in a community-based setting in
Massachusetts weighted the risks of parity 0 and parity 5+ equally, while parity
1-5 was considered to be the lowest risk (Kennedy, 1986). Current WIC nutrition
risk criteria do not include a criterion for parity 0 (nulliparous women). While
parity 0 is likely to be closely related to young age at conception, it is not
perfectly correlated, and adverse outcomes have been documented for nulliparous
women at older ages. Parity 0 may also be a maker for several important
perinatal risk factors: a low level of knowledge about nutrition and the
importance of health care, inadequate social support, and a lack of knowledge
about eligibility for public assistance. The committee recommends that further
research be conducted on the nutrition and health risks of parity 0 and on the
effects of WIC participation on birth outcomes for women pregnant for the first
time.

History of Preterm Delivery

Prevalence of and Factors Associated with History of Preterm Delivery

Preterm birth (delivery before 37 completed weeks of gestation) is generally
acknowledged to represent the predominant problem in obstetrics, in both
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industrialized and developing societies. In 1991, approximately 11 percent of
pregnancies in the United States ended early (Paneth, 1995); this was about 15
percent higher than in 1981. The prevalence of history of preterm delivery in the
WIC program was not known to the committee. Maternal factors associated with
history of preterm delivery or shortened gestational duration are low-income,
ethnic background (blacks at higher risk), young age, smoking, poor nutrition,
and low educational attainment (IOM, 1990; Paneth, 1995).

History of Preterm Delivery as an Indicator of Nutrition and Health Risk

Preterm delivery itself is the largest contributor to neonatal, infant, and
perinatal mortality in the United States (IOM, 1990). History of preterm delivery
is a major risk factor for preterm delivery in industrialized countries (Shoino and
Behrman, 1995).

History of Preterm Delivery as an Indicator of Nutrition and Health Benefit

Nutrition interventions play a role in the prevention of preterm delivery by
minimizing preventable factors such as anemia and inappropriate weight gain.
While there are few published reports on nutrition intervention and gestational
duration, low weight gain during pregnancy may increase risk of reduced
gestational duration (see Chapter 4). Through the provision of supplemental
foods, nutrition education, and referrals for health and social services the WIC
program supports desirable weight gain during pregnancy and thus the potential
to improve gestational duration. WIC program evaluations reported longer
duration of gestation for WIC participants than for nonparticipants (Edozien et
al., 1979; Rush et al., 1988b), although with uncertain statistical significance.

Use of History of Preterm Delivery as a Nutrition Risk Criterion in the WIC
Setting

Table 5-1 lists the use of history of preterm delivery by state WIC programs.

Recommendation for History of Preterm Delivery

The risk of history of preterm delivery is well documented in women, and it
can be identified from medical records or self-report. There is a theoretical basis
for benefit from participation in the WIC program. The committee recommends
use of history of preterm delivery as a nutrition risk criterion for women in the
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WIC program, using the IOM (1990) cutoff value of 37 weeks' gestation for the
previous occurrence.

History of Postterm Delivery

Prevalence of and Factors Associated with Postterm Delivery

Postterm delivery (typically defined as pregnancy extending beyond 42
weeks from the onset of the last menstruation) is a fairly frequent occurrence. The
prevalence of history of postterm delivery is difficult to ascertain because of
uncertainties that typically surround estimation of gestational age. The prevalence
of history of postterm delivery among WIC participants was not available to the
committee.

History of Postterm Delivery as an Indicator of Nutrition and Health Risk

History of postterm delivery is associated with increased risks for the fetus,
such as hypoxia, meconium aspiration, and macrosomia (ACOG, 1989).

History of Postterm Delivery as an Indicator of Nutrition and Health Benefit

The committee finds no evidence of benefit to support retaining history of
postterm delivery as a nutrition risk criterion in the WIC program.

Recommendation for History of Postterm Delivery

The risk of history of postterm delivery is not well documented in women,
and it is difficult to identify this because of uncertainties that typically surround
estimation of gestation age. There is no theoretical or empirical basis for benefit
from participation in the WIC program. Therefore, the committee recommends
discontinuation of use of history of postterm delivery as a nutrition risk criterion
for women by state WIC programs.

History of Low Birth Weight

Low birth weight (see section ''Low Birth Weight" in Chapter 4) occurs
because of either preterm birth or fetal growth restriction. As discussed above,
women who have delivered early are at increased risk of repeat preterm birth in a
subsequent pregnancy, and those who have delivered an infant who is small

BIOCHEMICAL AND OTHER MEDICAL RISK CRITERIA 206

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


for gestational age are also at increased risk to repeat, especially if fetal growth
was restricted because of a persistent condition such as maternal hypertensive
disease. Thus, a history of LBW identifies a cohort of women at increased risk of
delivering another LBW infant.

There is some basis for anticipating benefit from nutritional intervention in
case of preterm birth and fetal growth restriction. Since a history of LBW
identifies women at increased risk for either of these two conditions, the
committee recommends use of a history of LBW as a nutrition risk criterion.

History of Neonatal Loss

Neonatal loss is a vague term that encompasses death of the neonate from
any cause. As such, it is not a useful nutritional risk criterion for the WIC
program. History of LBW already encompasses a major contributing factor to
neonatal death.

History of Previous Birth of an Infant with a Congenital or
Birth Defect

Prevalence of and Factors Associated with a History of Previous Birth of an
Infant with a Congenital or Birth Defect

See the section "Genetic and Congenital Disorders" for information.

History of Previous Birth of an Infant with a Congenital or Birth Defect as
an Indicator of Nutrition and Health Risk

Women who have previously had an infant affected by a neural tube defect
are at increased risk of a recurrence (MRC Vitamin Study Research Group,
1991). Recent studies suggest that intake of folic acid may also be inversely
related to the occurrence of cleft lip or cleft palate (Shaw et al., 1995).

History of Previous Birth of an Infant with a Congenital or Birth Defect as
an Indicator of Nutrition and Health Benefit

For improved nutrition to reduce risk of recurrence of birth defects, the
woman's increased nutrient intake needs to occur prior to and in the early weeks
of pregnancy. Except in the case of closely spaced pregnancies, this is not
ordinarily a period when women are served by the WIC program. It is not known
if improved nutrient intake will lead to other improvements in pregnancy
outcome.
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Use of History of Previous Birth of an Infant with a Congenital or Birth
Defect in the WIC Setting

In 1992, at least 32 states used this criterion (Table 5-1).

Recommendation for History of Previous Birth of an Infant with a
Congenital or Birth Defect

The risk of history of previous birth of an infant with a congenital or birth
defect is well documented. The potential to benefit from WIC program
participation is uncertain. The committee recommends use of history of a
previous birth of an infant with a congenital or birth defect, particularly a neural
tube defect, as a nutrition risk criterion for pregnant women.

Lack of Prenatal Care

Prenatal care is defined in Standards for Obstetric-Gynecologic Services
(ACOG, 1985) and Guidelines for Perinatal Care (AAP-ACOG, 1992). Prenatal
care serves as a means to monitor the progress of the mother and the developing
fetus. The components of prenatal care include pregnancy dating, establishing
goals, risk assessment, education, and clinical and laboratory tests. As risks are
identified, referrals should be made to appropriate medical and social services,
including referrals to the WIC program (IOM, 1985).

Prevalence of and Factors Associated with Lack of Prenatal Care

Lack of or inadequate prenatal care is defined as lack of entry into prenatal
care by a specified number of weeks' gestation or fewer than a specified number
of prenatal care visits for stage of gestation as recognized by the American
College of Obstetricians and Gynecologists (ACOG) (Witwer, 1990). Although
recent surveys report that 98 percent of American women receive some form of
prenatal care, in 1992, 22 percent of all women did not begin prenatal care during
the first trimester (Shiono and Behrman, 1995). A study by the U.S. General
Accounting Office (1987) reported 71 percent of low-income women experienced
problems obtaining prenatal care because of inadequate financial resources and
barriers to transportation and health care services. Data on the lack of prenatal
care among WIC participants were not available to the committee.

Documented risk factors for lack of or inadequate prenatal care include
young maternal age, nonwhite ethnic background, and low maternal education
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(Curry, 1990). In addition, poverty, unemployment, other socioeconomic factors,
and single marital status have been reported as risk factors (IOM, 1990).

Lack of Prenatal Care as an Indicator of Nutrition and Health Risk

Women who do not receive early and adequate prenatal care are more likely
to deliver premature, growth-retarded, or low-birth-weight infants and to gain too
little weight during pregnancy (Alexander and Korenbrot, 1995; IOM, 1990;
USDA, 1991a).

Lack of Prenatal Care as an Indicator of Nutrition and Health Benefit

Several studies have reported significant nutrition and health benefits for
pregnant women through early enrollment in the WIC program (Rush et al.,
1988b). Other studies have reported improved birth outcomes and associated
savings in health care expenditures in pregnant women enrolled early in the WIC
program (Buescher et al., 1993; Devaney et al., 1990). However, there were not
any studies available to the committee to evaluate definitively the effects of
timing of prenatal care in relation to WIC services on pregnancy outcome, and
most studies treated prenatal care as the presence or absence of care, not number
of visits or timing of care (USDA, 1991a). Many studies predict improved birth
outcomes through participation in the WIC program, but the results cannot be
considered conclusive because of methodological problems (Rush et al., 1988a).
However, Alexander and Korenbrot (1995) report that the interventions of most
benefit to the mother and fetus include nutrition (to improve prepregnancy
weight or gestational weight gain and reduce risk of low-birth-weight infants),
smoking cessation (to prevent low-birth-weight infants), and medical care (to
improve general morbidity). The review concludes that access to and utilization
of prenatal care services reduces risk factors for poor pregnancy outcomes and
must be part of a broad, unified approach to public health that includes nutrition
interventions.

Use of Lack of Prenatal Care as a Nutrition Risk Criterion in the WIC
Setting

According to 1992 state plans, lack of prenatal care or inadequate prenatal
care is used as a risk criterion in 18 state WIC agencies (USDA, 1994). Cutoffs
for establishing the presence of this risk criterion in the WIC program are
generally based on the interval between conception and initiation of prenatal care
or less than a specified number of prenatal care visits at a stated length of
gestation.
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Recommendations for Lack of Prenatal Care

The nutritional risk of lack of prenatal care is documented in women, and
this can be identified readily. There is empirical evidence and a theoretical basis
for benefit from WIC program participation. Therefore, the committee
recommends use of lack of prenatal care or inadequate prenatal care as a
nutrition risk criterion for women in the WIC program, with a cutoff value of care
beginning after the first trimester or long intervals between additional visits (see
AAP-ACOG, 1992). In addition, the committee recommends that its relative
priority be reduced to priority level VII.

Multifetal Gestation

Prevalence of and Factors Associated with Multifetal Gestation

The prevalence of multifetal gestation is considerably higher than the
traditional estimate of one in 75 conceptions. Part of this increase reflects
improved methods of early diagnosis with sonography, and part reflects the use
of ovulation-inducing agents in assisted reproductive technologies. Older
maternal age, black race, and previous family history are also associated with
increased prevalence of multifetal gestation. Although less than 2 percent of all
births are twin births, twins accounted for 16 percent of LBW infants (IOM,
1990). Data on the prevalence of multifetal gestation in the WIC program are not
available.

Multifetal Gestation as an Indicator of Nutrition and Health Risk

The women carrying more than one fetus presents a high-risk situation, with
increased risk of preterm labor, impaired fetal growth, placental and cord
accidents, and preeclampsia. The risk increases markedly as the number of
fetuses increases, but even with twins the incidence of complications is
substantial. There is considerable reason to believe that nutrition is involved.
Based on a review of evidence regarding weight gain in women carrying twins,
the IOM (1990) concluded that a total gain of 16 to 20.5 kg (35–45 lb) is
consistent with a favorable outcome in a full-term twin pregnancy. This range,
which represents the first weight gain recommendation for twins, translates to a
weekly gain of about 750 g during the second and third trimesters. Women
pregnant or breast-feeding with twins have greater requirements for all nutrients
than those with only one infant.
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Multifetal Gestation as an Indicator of Nutrition and Health Benefit

The need for increased weight gain associated with multifetal gestation and
the increased nutrient needs mentioned above suggest that this nutrition risk
criterion is a good predictor of benefit from the supplemental food, nutrition
education, and health and social service referrals provided by the WIC program.
No empirical evidence of this relationship was available to the committee.

Use of Multifetal Gestation in the WIC Setting

Multifetal gestation is generally determined via sonography and reported to
WIC by the health care provider. Multifetal gestation is used as a nutrition risk
criterion in the WIC by 51 state WIC agencies (USDA, 1994).

Recommendation for Multifetal Gestation

The risk of multifetal gestation is well documented in women, and this
condition can be identified by a clinical diagnosis. There is a theoretical basis for
benefit from participation in the WIC program. Therefore, the committee
recommends use of multifetal gestation as a nutrition risk criterion for pregnant,
breastfeeding, and postpartum women in the WIC program.

Fetal Growth Restriction

Physical examination of the pregnant woman by a health care provider may
allow diagnosis of fetal growth restriction. The many causes of fetal growth
restriction (this term replaces intrauterine growth retardation) can be conveniently
grouped as intrinsic or extrinsic to the fetus. Intrinsic causes include fetal
infections and chromosomal and other congenital anomalies; extrinsic causes
include maternal dietary inadequacy, vascular disease, and placental and cord
abnormalities. Whenever fetal growth restriction is suspected, a careful dietary
assessment of the mother is advised (Luke et al., 1993). Although inadequate
maternal nutrition is but one cause of fetal growth restriction, it is one of the few
causes that are responsive to remedial therapy.

Prevalence of and Factors Associated with Fetal Growth Restriction

Data on the prevalence of fetal growth restriction among WIC participants
or in the U.S. population were not available to the committee. Restricted fetal
growth usually results in an infant who is small for gestational age, discussed in
Chapter 4.
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Fetal Growth Restriction as an Indicator of Nutrition and Health Risk

Infant size at birth is a critical determinant of long-term child health
outcomes (see review by McCormick, 1985). Newborn infants whose growth was
restricted during gestation are at risk of respiratory distress, hypoglycemia,
hypocalcemia, polycythemia, birth asphyxia, intracranial hemorrhage, and long-
term cognitive delays (IOM, 1990).

Fetal Growth Restriction as an Indicator of Nutrition and Health Benefit

Decreased cigarette smoking, improved diets, and improved utilization of
early prenatal care during the 1970s may have contributed to the observed
improvement in birth weights. Energy supplementation during pregnancy may
decrease the incidence of fetal growth restriction with or without concurrent
increases in gestational weight gain (IOM, 1990). Studies have shown that food
supplementation during pregnancy to improve weight gain reduces the risk of
fetal growth restriction (IOM, 1990). The WIC program holds potential to reduce
fetal growth restriction by providing supplemental foods and nutrition education
to improve weight gain.

Use of Fetal Growth Restriction as a Risk Criterion in the WIC Setting

Fetal growth restriction is a diagnosis reported to WIC programs by a health
care provider. An abnormally slow rate of intrauterine growth may be detected by
careful serial measurements of uterine fundal height and abdominal girth and
confirmed by ultrasonography. Fetal growth restriction is usually defined as a
fetal weight below the 10th percentile for gestational age. Fetal growth restriction
is used as a risk indicator for pregnant women in 17 state WIC agencies (USDA,
1994).

Recommendation for Fetal Growth Restriction

The risk of fetal growth restriction is well documented in women, and a
suitable method for identifying this condition is available. There is a theoretical
and empirical basis for benefit from participation in the WIC program.
Therefore, the committee recommends use of fetal growth restriction as a
nutrition risk criterion for pregnant women in the WIC program.
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Preeclampsia and Eclampsia

Preeclampsia is diagnosed when a previously normal gravida develops
hypertension and proteinuria in late gestation, and eclampsia refers to
preeclampsia plus either convulsions or coma. Both conditions are limited largely
to women in their first pregnancy, and they are strongly associated with low-
income, low educational attainment, and poor nutrition (Henderson and Little,
1990).

Prevalence of and Factors Associated with Preeclampsia and Eclampsia

Preeclampsia occurs in approximately 6 to 8 percent of all pregnancies. Data
on the prevalence of preeclampsia or eclampsia among the WIC population were
not available to the committee.

Preeclampsia and Eclampsia as Indicators of Nutrition and Health Risk

Preeclampsia is strongly associated with an increased risk of LBW in infants
(Henderson and Little, 1990). It is also associated with fetal growth restriction
resulting from decreased delivery of nutrients or oxygen through the
uteroplacental circulation (Henderson and Little, 1990), and with preterm delivery
(IOM, 1985).

Preeclampsia and Eclampsia as Indicators of Nutrition and Health Benefit

Although high calcium intake may reduce the risk of developing
preeclampsia (IOM, 1990; Ito et al., 1994; Repke, 1994; van den Elzen et al.,
1995), the committee could find no theoretical or empirical basis for expecting
those with a diagnosis of preeclampsia or eclampsia to benefit from participation
in the WIC Program.

Use of Preeclampsia and Eclampsia as Risk Criteria in the WIC Setting

Preeclampsia or eclampsia are diagnosed by a health care provider. As a risk
criterion for pregnant women in the WIC program, preeclampsia or eclampsia is
used by all state WIC agencies (USDA, 1994).
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Recommendation for Preeclampsia and Eclampsia

The risk of preeclampsia or eclampsia is well documented in pregnant
women, and this condition can be identified by a clinical diagnosis. There is no
theoretical basis or scientific evidence for nutrition benefit from participation in
the WIC program. Therefore, the committee recommends discontinuation of use
of preeclampsia or eclampsia as a nutrition risk criterion for pregnant women in
the WIC program.

Placental Abnormalities

Prevalence of and Factors Associated with Placental Abnormalities

The placenta normally implants in the uterine fundus and remains attached
until after delivery of the infant. Occasionally, the placenta may be found in the
lower portion of the uterus, near or over the cervix, where the normal prelabor
changes of late gestation can lead to premature separation of a portion. This
condition is called placenta previa. In addition, the normally implanted placenta
can separate prematurely, a condition known as abruptio placentae or abruption.

Placental Abnormalities as an Indicator of Nutrition and Health Risk

Extreme and acute placental separation interferes with fetal oxygenation and
can lead to fetal death, but small and gradual separation may be tolerated
reasonably well. If continued over long periods, such a case of chronic separation
can lead to blood loss anemia in the pregnant woman. Medical care and
monitoring is indicated in the case of placental separation. The committee found
no evidence of nutrition-related risks in placental abnormalities, except for the
occasional case of anemia due to chronic blood loss.

Placental Abnormalities as an Indicator of Nutrition and Health Benefit

No theoretical base or studies were identified by the committee related to the
benefits of nutrition intervention for pregnant women with placental
abnormalities or with a history of placental abnormalities.

Use of Placental Abnormalities in the WIC Setting

Presence of placental abnormalities are diagnosed and reported by a health
care provider. According to 1992 state WIC plans, diagnosis of a placental
abnormality
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(abruptio placentae) is used as a nutrition risk criterion by 15 state WIC agencies
(USDA, 1994) (see Table 5-1).

Recommendation for Placental Abnormalities

The risk of placental abnormalities is well documented in women, and this
condition can be identified by a clinical diagnosis. There is no theoretical basis
for benefit from participation in the WIC program. Therefore, the committee
recommends discontinuation of use of placental abnormalities as a nutrition risk
criterion for women in the WIC program.

CONDITIONS SPECIFIC TO INFANTS AND/OR CHILDREN

Prematurity

Causes of prematurity include preterm spontaneous labor, antepartum
hemorrhage, premature rupture of membranes, and maternal hypertension (IOM,
1990). Other associated conditions are low maternal age, low maternal weight,
poor socioeconomic status, diabetes mellitus, nephritis, anemia, fetal anomalies,
and multiple pregnancies (IOM, 1985; IOM, 1990).

Incidence of and Factors Associated with Prematurity

The incidence of prematurity ranges from approximately 8 percent for white
infants to 18 percent for black infants. No estimate of the prevalence of
prematurity among the WIC population was available to the committee.

Prematurity as an Indicator of Nutrition and Health Risk

Most premature infants have low birth weights (< 2,500 g); some have very
low birth weights (VLBW, < 1,500 g). Other problems of prematurity that may
have nutritional implications include immature sucking and swallowing;
immature digestion and absorption of carbohydrates and lipids; immature
excretory capacity; patent ductus arteriosus; poorly developing nutrient stores of
vitamin E and iron; need for high mineral accretion rate (calcium and
phosphorus); necrotizing enterocolitis; and small gastric capacity (Paneth, 1995).

BIOCHEMICAL AND OTHER MEDICAL RISK CRITERIA 215

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


Prematurity as an Indicator of Nutrition and Health Benefit

Despite their increased caloric and nutrient needs for rapid growth,
premature infants grow well on breast milk and may benefit from some of its
unique nonnutritional components. Thus, encouragement to express milk until the
newborn can feed orally and other forms of breastfeeding promotion may
promote infant health. However, the mother's milk may need to be supplemented
(from 20 kcal/oz to 24 to 30 kcal/oz). When used, formulas may need to be
somewhat concentrated to optimize growth. A choice of feeding method—
parenteral, enteral, gavage, bottle, or breast—is determined after evaluation of the
infant's suck-swallow mechanism, gut maturity, and general clinical condition.
After a preterm infant is large enough to leave the hospital, macro- and
micronutrient needs continue to be higher than for term infants, especially during
the first few months. The WIC program provides education about infant feeding
and either an expanded breastfeeding supplemental food package (see Chapter 1)
for mothers, to help cover the increased energy and nutrient demands of
breastfeeding, or infant formula.

Most premature infants catch up to normal growth and development indices
by the second year of life. There is no indication of benefit of nutrition services to
children who were premature at birth but who meet no other risk criteria (see
earlier sections of this chapter on health problems associated with prematurity and
Chapter 4 on growth delay).

Use of Prematurity as a Risk Criterion in the WIC Setting

Prematurity is reported to WIC program staff either by the mother or a health
care provider. Table 5-1 lists the use of prematurity as a risk criterion by state
WIC programs for infants and children. The cutoff point used by state WIC
programs is 37 or 38 weeks.

Recommendations for Prematurity

The risk of prematurity is well documented in infants, and a suitable method
is available to identify this condition. There is a theoretical and empirical basis
for benefit from participation in the WIC program. Therefore, the committee
recommends the use of prematurity as a nutrition risk criterion for infants, with a
cutoff value of 37 weeks; but it recommends discontinuation of prematurity as a
nutrition risk criterion for children.
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Hypoglycemia

Hypoglycemia is defined as a blood glucose concentration less than 40 mg/
dl (Sperling, 1992). Symptomatic hypoglycemia is a risk observed in a
substantial proportion of newborns who are small for gestational age (SGA), but
it is uncommon and of shorter duration in newborns who are of the appropriate
size for gestational age (IOM, 1990). In newborns, the symptoms may consist of
jitters, tremors, lethargy, and apneic spells. Significant risk factors for
hypoglycemia in infants include black race for males (Cole and Peevy, 1994),
preterm birth, small for gestational age infant, and maternal diabetes mellitus
(Singhal et al., 1992).

Prevalence of and Factors Associated with Hypoglycemia

Data on the prevalence of hypoglycemia among infants or children in the
United States or among WIC program participants were not available to the
committee.

Hypoglycemia as an Indicator of Nutrition and Health Risk

For SGA newborns, there may be a defect in the gluconeogenesis pathway
and an imbalance among glycogen stores, fatty acid oxidation, and endocrine
controls. All infants with fetal growth restriction must be considered at high risk
for hypoglycemia during their first few days.

Hypoglycemia as an Indicator of Nutrition and Health Benefit

Nutrition management for infants and children with hypoglycemia must
concentrate on frequent feedings and the provision of adequate glucose and
nutrients to prevent deficiencies and to support adequate growth.

Use of Hypoglycemia as a Risk Criterion in the WIC Setting

Table 5-1 lists the number of states that use hypoglycemia as a nutrition risk
criterion in the WIC.

Recommendation for Hypoglycemia

The risk of hypoglycemia is well documented among infants, and this
condition can be diagnosed clinically. There is a theoretical basis for benefit from
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participation in the WIC program. Therefore, the committee recommends use of
hypoglycemia as a nutrition risk criterion for infants and children in the WIC
program.

POTENTIALLY TOXIC SUBSTANCES

Long-Term Drug-Nutrient Interactions or Misuse of
Medications

This section covers interactions between prescription and over-the-counter
medications and nutrients. Illegal drug use is discussed in the section ''Alcohol
and Illegal Drug Use."

Interactions between drugs and nutrients can be physicochemical,
physiologic, or patho-physiologic (Roe, 1994). Physicochemical interactions
result in reduced absorption of the drug, one or more nutrients, or both.
Physiologic interactions are those that either slow or accelerate the uptake of
drugs. Pathophysiologic interactions include those in which drugs, through their
toxicologic effect, cause cellular damage so that nutrients cannot be activated
within, used by, stored in, or removed from the body.

Prevalence and Factors Associated with Drug-Nutrient Interactions or
Misuse of Medications

Prescription or over-the-counter drugs are widely used, and are sometimes
misused. All drugs provided to or taken by pregnant women can be considered
potentially harmful to the fetus because of cross-placental transfer and
teratogenicity (Roe, 1994). Data on the prevalence of the use of prescription or
over-the-counter drugs or drug-nutrient interactions in the WIC program were
not available to the committee.

Drug-Nutrient Interactions or Misuse of Medications as Indicators of
Nutrition and Health Risk

Predicting the risk of drug-nutrient interactions requires consideration of
multiple factors. In addition to pharmaceutical preparations, some vitamins and
their analogs may have both pharmacologic and nutrient properties.

Absorption of most drugs occurs by diffusion through any portion of the
mucosa of the gastrointestinal tract. Food components affect drug absorption and
bioavailability (Welling, 1977), but effects differ for different drugs. Three
general mechanisms explain these effects: gastric emptying time, interactions
with the gut, and competitive inhibition. High-protein diets enhance metabolism
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of some drugs, and protein-deficient diets tend to slow drug metabolism
(Anderson et al., 1979; Kato et al., 1968). The level and type of dietary fat may
affect drug absorption and metabolism.

Drugs may affect appetite by their central and peripheral effects. Any drug
that induces nausea, impairs the sense of taste, or has adverse effects on the
gastrointestinal tract is likely to reduce food intake and hence to contribute to
weight loss. Drugs used for cancer chemotherapy are the most important group of
drugs that reduce appetite. Drugs such as phenothiazine, lithium, and
benzodiazepine increase appetite. Certain drugs can deplete stores of such
nutrients as vitamin K, calcium, and vitamin D. The mechanisms responsible for
drug-induced maldigestion and malabsorption include the interactions of the drug
and nutrients in the gastrointestinal tract, drug-induced changes in
gastrointestinal function, and drug-induced enteropathy causing damage to the
brush border of the intestinal villi, which results in interference with active
transport mechanisms for nutrients (Roe, 1994).

The risk of adverse side effects of drugs depends on the toxicity of the drug
and secondary effects on appetite, and it increases with the number of drugs taken
at the same time and with the duration of exposure.

Misuse of certain drugs during early pregnancy can result in fetal
malformations. Recently intake of more than 10,000 I.U. of vitamin A (retinol)
daily from supplements was associated with increased risk of cranial-neural-crest
origin birth defects (Rothman et al., 1995).

Use of some prescription or over-the-counter drugs is not advisable when
breastfeeding because of health risks to the infant, as covered in detail by the
Committee on Drugs of the American Academy of Pediatrics (COD-AAP, 1994).

Drug-Nutrient Interactions or Misuse of Medications as Indicators of
Nutrition and Health Benefit

Adverse effects of drug-nutrient interactions can be minimized through
adequate nutrient intake and education about meeting dietary needs and timing of
drug intake in relation to meals or breastfeeding.

Participation in the WIC program may provide health and nutrition benefit
through basic health education, particularly during pregnancy, supplemental
foods that help maintain nutrient stores, and referrals to health care services for
those in need of additional counseling or medical management because of adverse
effects of drug-nutrient interactions.
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Use of Drug-Nutrient Interactions or Misuse of Medications as Risk
Indicators in the WIC Setting

No cutoff point for prescription or over-the-counter drug use or drug-
nutrient interactions has been identified beyond the actual existence of
documented drug-nutrient interactions or occurrences of misuse. Table 5-1
summarizes use of the risk indicator by state WIC agencies.

Recommendations for Drug-Nutrient Interactions or Misuse of Medications

The risk of specific drug-nutrient interactions or misuse of medications is
documented in pregnant and lactating women, and the use of prescription and
over-the-counter medications can be identified by the health care provider. There
is a theoretical basis for benefit from participation in the WIC program.
However, the potential to benefit is divided between those drugs for which a
clear nutrient interaction is present, and those for which the interaction is weak or
unclear. Therefore, the committee recommends use of drug-nutrient interactions
or misuse of medications as a nutrition risk criterion for pregnant and lactating
women in the WIC program, but only for a predetermined listing of
pharmaceutical agents that have a known direct effect on nutrition. The
committee encourages that such a listing be developed and made available to
state WIC agency staff to ensure adequate assessments and referrals.

Maternal Smoking

Cigarette smoking continues to be a major public health threat in the United
States, particularly among families who meet the WIC criteria for eligibility.
Smoking generally refers to the active use of cigarettes and the recurring
inhalation of tobacco smoke. In the present context, exposure to tobacco smoke is
defined by: (1) fetal exposure to the components of tobacco that cross the
placenta and enter fetal circulation, and (2) exposure after birth to tobacco-
smoke-contaminated air either at home or in other environmental contexts
(Samet et al., 1994). This section covers fetal exposure to maternal smoking.
Exposure to tobacco smoke among infants and children after birth is discussed in
Chapter 7.

Prevalence and Factors Associated with Maternal Smoking

The prevalence of tobacco use has decreased dramatically since the first
report issued by the Surgeon General's Advisory Committee on Smoking and
Health in 1964. This decline resulted from widespread educational efforts to
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discourage tobacco and a substantial increase in the cessation of smoking among
older adults. In 1991, 22 percent of women 18 to 24 years of age smoked, as did
28 percent of women 25 through 44 years of age (U.S. Department of
Commerce, 1993). Of concern to WIC is that young females with low levels of
education have shown the least reduction in smoking. The change in prevalence
of smoking among white adolescents was negligible from 1980 to 1992 (DHHS,
1994). Prevalence of smoking is comparatively high among blacks, blue collar
workers, and workers with lower levels of education (DHHS, 1989). According to
WIC program data, in 1986, approximately 12 percent of pregnant women
participating in the WIC program were certified using smoking as a nutrition risk
criterion in the WIC program (USDA, 1987), and 16 percent were certified on the
same basis in 1988 (USDA, 1994).

Maternal Smoking as an Indicator of Health and Nutrition Risk

Maternal cigarette smoking during pregnancy is associated with high rates
of spontaneous abortions, stillbirths, bleeding during pregnancy, placental
complications (abruptio placentae, placenta previa), complications of labor
(preterm labor, prolonged and premature rupture of the membranes), fetal growth
restriction (measured as decreased total body weight, decreased lean body
weight, decreased length and head circumference), increased rates of small size
for gestational age (SGA), and perinatal mortality. (For recent reviews, see Abel
1980; Berkowitz 1988; DHHS, 1989; Fredricsson and Giljam, 1992; Garn, 1985;
Gilstrap and Little, 1992; Lincoln, 1986; Luke et al., 1993; and Naeye, 1992).
Many reviewers concluded that adverse effects of maternal smoking on
prematurity (Kramer, 1987; Shiono et al., 1986a) and certain types of neonatal
mortality (e.g., respiratory distress syndrome and sudden infant death syndrome)
are firmly established, and that they increase with maternal age (Luke et al.,
1993).

A number of studies conclude that there is no association between maternal
smoking and congenital malformations (de Haas, 1975; Malloy et al., 1989;
Seidman et al., 1990; Shiono et al., 1986b); however, one study indicated there
may be an increased risk for specific malformations, including microcephalus,
cleft defects, and club foot (Van den Eeden et al., 1990). There is ongoing debate
about the exact nature of the mechanisms associated with smoking in the prenatal
environment (e.g., Backe 1993; Cliver et al. 1992; English and Eskenazi 1992;
Goldstein 1977; Hebel et al. 1988; Kleinman et al. 1988; Kline et al. 1977;
Macarthur and Knox, 1988; Naeye, 1978; Shiono et al., 1986a; Wen et al., 1990;
Yerushalmy, 1971).

Several large prospective studies (the National Child Development Study of
Great Britain; the U.S. National Collaborative Perinatal Project (NCPP); the
Seattle, Washington, Longitudinal Study; and the Ottawa Prenatal Prospective
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Study) and a few smaller studies have revealed consistent deficits in stature and
other anthropometric measures among infants of smokers (reviewed by Rush and
Callaghan, 1989). Heavy maternal smoking causes up to 10 percent deficits in
birth weight, 5 percent deficits in birth length, and 2 percent deficits in head
circumference. These deficits are proportional to the level of smoking and the
duration of smoking while pregnant and are not rapidly countered by postnatal
catch-up growth (Elwood et al., 1987).

In most smokers the cumulative effects of smoking combined with alcohol
or caffeine consumption must be considered. In a prospective study in Denmark
(Olsen et al., 1991), higher levels of alcohol consumption were associated with a
reduction in average birth weight of about 40 g, which increased to 200 g when
the mother also smoked. Mean birth weights were more than 500 g higher for
nonsmoking abstainers than for heavy smokers and drinkers.

A Canadian study involving heavy smokers (15+ cigarettes per day) found a
reduction in birth weight of more than 200 g when the mother consumed 300 mg
or more of caffeine per day (Beaulac-Baillargeon and Desrosiers, 1987).
Similarly, in London (Brooke et al., 1989; Peacock et al., 1991), consumption of
caffeine and alcohol was found to be directly related to birth weights that were 10
to 18 percent lower for babies of smokers, independent of smoking levels (actual
birth weights not reported). These effects were strongest when consumption was
early in the pregnancy.

Longitudinal data on postnatal growth and development from studies in
Pittsburgh (Day et al., 1992), Ottawa (Fried and O'Connell, 1987), and Michigan
(Jacobson et al., 1994) suggest that the interaction of alcohol consumption and
smoking during pregnancy may have significant adverse effects on postnatal
growth and development.

Evidence is equivocal that maternal smoking during pregnancy has
important long-term negative effects on the growth, development, behavior, and
cognition of the infant, in addition to its fetal effects.

The most consistent predictors of fetal growth restriction are small maternal
size, low maternal weight gain, history of previous low-birth-weight infant, and
smoking (Kramer, 1987). It has long been hypothesized that reductions in birth
weight associated with maternal smoking are in fact nutritionally mediated.

Early researchers suggested that much of the effect of maternal smoking
during pregnancy was mediated through reduced maternal weight gain (e.g.,
Davies and Abernethy, 1976; Lancet, 1979; Rush, 1974, 1976). In particular, they
attributed the comparatively lower gestational weight gain of smokers to lower
caloric intake. Subsequent work showed that, among women at equivalent levels
of smoking, growth restriction in the infants was inversely related to higher
gestational weight gain and higher prepregnancy weight (Garn et al., 1979; Luke
et al., 1981). Moreover, within maternal weight gain or prepregnancy weight
categories, frequencies of LBW and absolute values of birth
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weight, length, and head circumference were related to the level of smoking
(Meyer, 1978; Luke et al., 1981).

However, the apparent mediating effect of the interaction between smoking
and nutrition was not observed in studies that reported smoking-related decreases
in birth weights without differences in maternal weight gain (Abel, 1980). Naeye
(1978, 1981a, b) reported that, at least among heavy smokers, maternal weight
gains are independent of either fetal or placental weight. Similarly, Haworth and
co-workers (1980) noted that infants of obese smokers still weigh significantly
less than those of obese nonsmokers. In fact, some of the effects of smoking
(e.g., increased placental size/placental ratios) are contrary to those described for
moderate maternal malnutrition (Lechtig et al., 1975). Moreover, since the
incidence of proportional rather than disproportional SGA increases with
smoking, and since the effects involve lean body tissue rather than deposition of
subcutaneous fat (D'Souza et al., 1981; Harrison et al., 1983), the hypothesis of a
simple energy availability effect is probably partly inadequate.

Studies show that smokers, including pregnant women, do not generally eat
less than nonsmokers or ex-smokers, even after controlling for socioeconomic
status and height differences, and often eat more (Haste et al., 1990; McKenzie-
Parnell et al., 1993; reviewed by Klesges et al., 1989; and Perkins, 1992). Thus,
the lower weights and pregnancy weight gains of smokers are not necessarily due
to appetite suppression or reduced intake of calories, and must therefore be
explained by other mechanisms (IOM, 1990). One possibility is the chronic
increase in metabolic rate observed in smokers (Perkins et al., 1989).

In general, smoking is associated with lower levels of vitamin E, vitamin C,
beta-carotene, selenium, and B-complex vitamins (Preston, 1991). The
concentration of vitamin C in amniotic fluid during the third trimester has been
reported to be almost 10 times lower in smokers (0.33 mg/dl) versus 2.8 mg/dl in
nonsmokers (Barrett et al., 1991). Both maternal serum and neonatal cord serum
vitamin C, vitamin E, and beta-carotene levels are lower when the mother
smokes, despite no differences in maternal intakes (Norkus et al., 1987)

Smoking has been reported to decrease production of breast milk in
breastfeeding mothers (Hopkinson et al., 1992; IOM, 1991). The volume of
breast milk was 20 percent less in breastfeeding mothers of postterm infants who
smoked compared with breastfeeding mothers of postterm infants who did not
smoke (Hopkinson et al., 1992). Furthermore, the volume of breast milk produced
by breastfeeding mothers who smoked did not increase from 2 to 4 months
postpartum.
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Maternal Smoking as an Indicator of Health and Nutrition Benefit

If nutritional factors mediate the observed effects of maternal smoking
during pregnancy on the growth and development of the fetus and infants, as has
been hypothesized, the supplemental food and nutrition education provided by the
WIC program could benefit pregnant women. The juices provided by the WIC
food package may help maintain adequate levels of vitamin C.

Few studies in WIC populations have assessed whether WIC participation
was beneficial in smokers versus nonsmokers, and results of several are
equivocal (Rush et al., 1988b; Schramm, 1986; Stockbauer, 1987). However, the
only randomized trial of the WIC program concluded that although there was not a
significant difference in birth weight of infants born to all women studied, WIC
participation was associated with a 176 g increase in birth weight of infants born
to women who were heavy smokers (greater than 10 cigarettes per day), after
adjusting for several covariates (Metcoff et al., 1985). A benefit of WIC
participation for smokers (yes/no, as reported no birth certificates) was also
reported by the observational 1988 New York State WIC program evaluation, but
relationships varied according to type of financial coverage for delivery. Among
women with private payment, WIC participation was associated with significantly
reduced proportions of low birth weight and preterm deliveries for nonsmokers,
but not smokers. However, WIC participation was associated with significant
reductions in low birth weight and preterm delivery only among smokers in the
"self-pay" group. Finally, WIC was significantly associated with better birth
outcomes for both smokers and nonsmokers in the Medicaid group, and greater
proportional decreases in low birth weight and preterm delivery were observed
among the smokers (Bureau of Nutrition, 1990).

Many of the maternal food supplementation trials in populations where
women rarely smoke but are at risk for other factors (e.g., poor nutritional status
by anthropometric and biochemical criteria) have shown beneficial effects of
supplementation on weight gains and birth weights (Adair and Pollitt 1985;
Prentice 1991; Smith 1992). Since nutritional factors could be partially
responsible for the low birth weight in the offspring of women who smoke,
supplementary feeding of pregnant women who smoke may reduce their risk of
delivering a low-birth-weight infant.

Several clinical trials of smoking cessation programs have reported some
success in achieving smoking cessation (Ershoff et al., 1989; Mayer et al., 1990;
Sexton, 1991). The 1990 Surgeon General's Report on Smoking and Health
concluded that discontinuing smoking up to 30 weeks of gestation leads to
increased birth weight compared to continuing to smoke (DHHS, 1990). The WIC
program can help link participants with smoking cessation programs.
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Use of Maternal Smoking as a Nutrition Risk Criterion in the WIC Program

According to 1992 state plans, 51 state WIC agencies include tobacco use as a
nutrition risk criterion in the WIC for pregnant women (USDA, 1994). Cutoff
values range from any tobacco use to smoking more than 20 cigarettes per day.

Recommendation for Maternal Smoking

Risks of maternal smoking to the health of mothers and their fetuses are
well documented, and risks to breastfeeding infants have also been reported. Too
few studies have been conducted to determine whether the WIC food package
contributes to the amelioration of the toxic effects of cigarette smoking.
However, consumption of nutritious foods is beneficial for other reasons, and the
committee felt that both the education and referral components of the WIC
program have the potential to benefit women who smoke during pregnancy and/
or lactation. The committee strongly supports current public health policies
recommending that women abstain from smoking during pregnancy. The lack of
scientific evidence as to appropriate cutoff points relative to the potential for
women who smoke during pregnancy or lactation from to benefit from the WIC
program makes setting a cutoff point difficult. Therefore, as an interim approach,
the committee recommends maternal smoking as a nutrition risk criterion for
pregnant and lactating women in the state WIC program, with a cutoff of "any
smoking." However, the committee recommends that this criterion be given
lower priority, comparable to that of the predisposing risk category that is
currently in use.2

The committee further recommends (1) that research be conducted to
address the extent to which women who smoke benefit from the WIC program
and the level of smoking that should be set as the cutoff point, if applicable, and
(2) that USDA appoint an expert committee to provide guidance on cutoff points
for cigarette smoking that will identify pregnant and lactating women who are
most likely to benefit from the WIC program. Members of the expert committee
should have expertise in maternal smoking and its assessment and treatment,
public policy, nutrition, and epidemiology.

2 Two committee members (Barbara Abrams and Barbara Devaney) preferred a
recommendation of establishing higher cutoff points (such as > 10 cigarettes per day) and
keeping the risk criterion at its current high priority level. This approach could more
clearly delineate women whose smoking places them at higher risk of poor pregnancy and
lactation outcomes and who would therefore be more likely to benefit from WIC program
participation. However, if cigarette smoking at lower levels produces poor health
outcomes, or if women underreport their smoking habit, using these higher cutoffs may
exclude some women from the program who could benefit.
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Alcohol and Illegal Drug Use

Prevalence of and Factors Associated with Alcohol Use

The 1988 National Maternal Infant Health Survey reported that 45 percent
of women respondents consumed alcohol during the 3 months before they learned
of their pregnancy. Nearly 21 percent reported consuming alcohol after learning
that they were pregnant, 17 percent took three or fewer drinks per month during
pregnancy, and 0.6 percent took six or more drinks per week during pregnancy
(CDC, 1995a). Alcohol use was most prevalent among white, non-Hispanic
women, followed by Hispanic and black women.

Alcohol Use as an Indicator of Nutrition and Health Risk

Infants are at risk from alcohol and illicit substances transmitted through the
placenta and/or through breast milk. They are also at risk of nutritional deficits
secondary to maternal nutrition deficits. Postnatally, the infant may also be at
nutritional risk owing to the impaired ability of the mother to provide optimal
care, including nutrition.

Alcohol is a rapidly absorbed drug that enters the fetal circulation and
maternal milk. The safe amount of alcohol consumption during pregnancy is
unknown. Pregnant women who consume greater than 6 fluid ounces of liquor
daily (or the equivalent) have at least a 20 percent likelihood of delivering an
infant with fetal alcohol syndrome (FAS) (Benson and Pernell, 1994). FAS is
characterized by prenatal and postnatal growth restriction, distinct facial
anomalies, and mental deficiency. Between 2 and 5 cases of FAS are estimated to
occur per 1,000 live births (Bloss, 1994).

Adverse physical and neurobehavioral effects may also occur at lower levels
of exposure to alcohol (Bloss, 1994). These effects range from spontaneous
abortion to subtle behavioral effects in the offspring. Fetal growth restriction has
been noted, although inconsistently, at levels of alcohol ingestion of 1 to 2 oz/day
(Hanson et al., 1978; Little, 1977; Wright et al., 1983). Postnatal growth may be
adversely affected in children who do not have full FAS.

Many animal studies have demonstrated a direct dose-response effect of
alcohol on fetal growth and development (IOM, 1990), and malnutrition may be
involved. Chronic alcoholics typically have an inadequate nutrient intake. In a
prospective study of alcohol use during pregnancy, those with positive scores on
the Michigan Alcoholic Screening Test had lower intakes of protein from meat
and vegetable sources, dairy foods, cereal and breads, calcium, B vitamins, and
vitamin D (Sokol et al., 1981). Heavy alcohol intake may interfere with nutrient
absorption and lead to impaired nutrient metabolism by the liver. Specific
deficiencies
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of zinc, vitamin A, folate, and thiamin may occur with chronic alcohol
consumption, and one study suggests that maternal zinc deficiency may act as a
co-teratogen with alcohol (Flynn et al., 1981).

During the breastfeeding period, excessive alcohol may be associated with
failure to initiate the let-down reflex and with lethargy in the breastfed infant.
Although a strong positive association has been reported between psychomotor
development scores (Bayley Scales of Infant Development) and proxy measures
of exposure to alcohol through breastfeeding (Little et al., 1989), the actual
differences between exposure groups were minor. Maternal deficiencies (for
example, of thiamin and folate) may be reflected in low intakes of these
micronutrients by the breastfed infant.

Prevalence of and Factors Associated with Illegal Drug Use

A prospective study of consecutive prenatal patients from a poor inner-city
population in 1989 reported that 18 percent had used cocaine during pregnancy
(Zuckerman et al., 1989). Estimates of the prevalence of marijuana use during
pregnancy have ranged from 10 to 27 percent in hospital-based studies (Hatch
and Bracken, 1986; Linn et al., 1983; Zuckerman et al., 1989).

Illegal Drug Use as an Indicator of Nutrition and Health Risk

There is growing evidence that cocaine use during pregnancy is associated
with both preterm delivery and fetal growth restriction as well as spontaneous
abortion and abruptio placentae (IOM, 1990). Data on the influence of marijuana
on pregnancy outcome in humans are limited and inconsistent. Adverse effects
that have been reported include lower birth weight and body length; increased
frequency of preterm delivery; higher rates of precipitate labor; increased risk of
infant features compatible with FAS; and altered neural behavioral responses in
neonates (IOM, 1990).

Head circumference and birth length are disproportionately decreased in
infants when mothers use cocaine during their pregnancy (Zuckerman et al.,
1989). Detection of cocaine in maternal urine is associated with decreased fetal
fat, suggesting that cocaine may alter nutrient transfer to the fetus and fetal
energy metabolism. High maternal serum values of cocaine, phencyclidine
(PCP), and marijuana have been associated with decreased maternal serum levels
of ferritin and folate. Cocaine is an appetite depressant and may reduce maternal
intake of energy and nutrients. Marijuana may stimulate appetite, but there has
been no consistent finding of increased maternal food intake during pregnancy.
Detection of marijuana metabolites in maternal urine is associated with decreased
fetal muscle mass, suggesting maternal-fetal hypoxia, which could be secondary
to increased carboxyhemoglobinemia (IOM, 1990).
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Among current users of alcohol or illicit substances, multiple substance use and
smoking are common. It is quite likely, therefore, that the mother and infant can
be at risk nutritionally from more than one drug substance.

Marijuana appears in the human milk as b-9-tetrahydrocannabinol, which is
poorly absorbed but may cause lethargy and decreased feedings in the breastfed
infant. Heroin and cocaine also appear in human milk and place the infant at
considerable risk of toxicity.

Alcohol or Illegal Drug Use as Indicators of Nutrition and Health Benefit

If eaten, a balanced diet can help correct the nutrient shortfalls that are
common among pregnant, lactating, or postpartum women who are abusing
alcohol or illicit drugs. However, there is no convincing evidence that improved
nutrition can counteract other adverse effects of alcohol or drugs.

The committee is unaware of studies on the effects of nutrition intervention
in pregnant alcohol or cocaine users or in pregnant or postpartum substance
users. In theory, linking substance users with medical care and social supports is a
potentially beneficial intervention for the WIC program.

Use of Alcohol and Illegal Drug Use as Risk Indicators in the WIC Setting

History of alcohol or drug use through self-reports or written referrals are
used to document these risks in the WIC setting. See Table 5-1 for state WIC
agencies using these nutrition risk indicators. Cutoff points vary widely, from any
use of alcohol or drug use through a history of drug use, to ''addict" or
"alcoholic."

Recommendations for Alcohol and Illegal Drug Use

Risks of use of alcohol or illegal drugs, or both, to the health of mothers and
their fetuses are well documented, and risks to breastfeeding infants have also
been reported. Too few studies have been conducted to determine whether the
WIC food package contributes to the amelioration of the toxic effects of these
substances. However, consumption of nutritious foods is beneficial for other
reasons, and the committee felt that both the education and referral components
of the WIC program have the potential to benefit women who use alcohol or
illegal drugs during pregnancy and lactation. The committee strongly supports
current public health policies recommending that women abstain from these
substances during pregnancy. Setting a cutoff point is difficult because of the lack
of scientific evidence relative to the potential for women who use alcohol
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or illegal drugs during pregnancy or lactation to benefit from the WIC program.
Therefore, as an interim approach, the committee recommends alcohol use and
illegal drug use as nutrition risk criteria for pregnant and lactating women in the
state WIC program, with a cutoff of "any use." However, the committee
recommends that these criteria be given lower priority, comparable to that of the
predisposing risk category that is currently in use.3

The committee further recommends (1) that research be conducted to
address the extent to which women who use alcohol or drugs benefit from the
WIC program and the level of substance use that should be set as the cutoff
point, if applicable, and (2) that USDA appoint an expert committee to provide
guidance on cutoff points for alcohol and substance abuse that will identify
pregnant and lactating women who are most likely to benefit from the WIC
program. Members of the expert committee should have expertise in alcohol and
substance abuse during pregnancy and lactation, assessment and treatment of
alcohol and substance abuse, public policy, nutrition, and epidemiology.

Lead Poisoning

The persistence of lead in the environment is an ongoing public health
problem. Major sources of lead exposure have included lead in gasoline, soldered
cans, paint, and the soil. Within the past two decades, however, the amount of
lead used in gasoline has decreased 99.8 percent, the amount in paint has been
limited to less than 0.06 percent by weight, and lead-soldered food or beverage
cans are no longer manufactured in the United States (Pirkle et al., 1994). The
remaining sources of lead exposure are from residual deposits (in soil dust, old
paint and plaster), occupational exposures, and lead-containing imported
containers used for serving or storing food or beverages.

Lead poisoning (defined as a blood lead concentration of ≥ 10 µg/dl),
although entirely preventable, is one of the worst environmental health threats to
children in the United States (CDC, 1991; CEH-AAP, 1993). For women and
children, pica can include the ingestion of lead-containing toxic substances (see
also Chapter 6). Factors associated with lead poisoning include young age, male
gender, low-income, non-Hispanic black race/ethnicity, poor housing,
homelessness, poor nutrition, limited child supervision, and family history of pica

3 Three committee members (Barbara Abrams, Barbara Devaney, and Roy Pitkin)
preferred a recommendation of establishing higher cutoff points for alcohol use and
keeping the risk criteria for both drug and alcohol use at their current high priority level.
The higher cutoff for alcohol use would more clearly delineate women whose level of
alcohol use places them at higher risk of poor pregnancy and lactation outcomes and
therefore would be more likely to benefit from WIC program participation. A higher
cutoff could be based on a validated scale for assessing "problem drinking." For illegal
drug use, they agree with the committee's cutoff of "any use."
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(Pirkle et al., 1994; USDA, 1991b). Children's hand-to-mouth activities expose
them to greater risk of lead poisoning.

Prevalence of and Factors Associated with Lead Poisoning

Data from phase one of NHANES III indicate substantial reductions in blood
lead levels across all segments of the U.S. population between NHANES II and
NHANES III (or, for Mexican Americans, between Hispanic HANES and
NHANES III) (Pirkle et al., 1994). The percentage of all persons surveyed with
blood lead concentrations greater than or equal to 10 µg/dl dropped from 77.8 to
4.3 percent. Among children 1 to 5 years of age, the prevalence of high blood
lead concentrations dropped from 88.2 to 8.9 percent, among women from 66.7 to
1.8 percent, and among low-income (up to and 130 percent of the poverty level)
individuals, from 78.6 to 8.8 percent. Data on the prevalence of lead poisoning
among the WIC program population were not available to the committee.

Lead Poisoning as an Indicator of Nutrition and Health Risk

Lead ingested by pregnant women crosses the placenta and detrimentally
affects the developing fetus. Mobilization of lead stored in bone occurs during
lactation, but the kinetics of this lead release are not understood relative to the
factors that might alter the rate or amount of transfer of lead from mother to
nursing infant. In humans, umbilical cord blood lead concentration tends to equal
to or be slightly lower than maternal blood lead concentrations (Goyer, 1990).
During pregnancy, release of lead stores may increase the total dose presented to
the fetus. One study found that lactating women over 30 years of age have higher
levels of lead in their milk than younger women. Because bone serves as a
reservoir for calcium during lactation, these higher lead levels may reflect the
greater concentration of lead in mineralized tissue as a function of age
(Silbergeld, 1990).

Lead increases blood pressure in adults (Harlan, 1988; Sharp et al., 1989).
Analysis of data from NHANES II showed a significant linear association
between blood lead concentrations and blood pressure. Additional analysis by
Pirkle et al. (1985) showed that large initial increments in blood pressure occur at
relatively low blood lead concentrations (range 7 to 34 µg/dl); this is followed by a
leveling of blood pressure at higher blood lead concentrations.

Clinical investigations of the gastrointestinal absorption of lead among
adults have produced inconsistent findings. Lead absorption has been estimated to
be around 40 percent (Ziegler et al., 1978). Lead ingested during fasting is
absorbed to a much greater extent than that ingested with food (Rabinowitz,
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1980). The particular component of food intake that so dramatically reduces lead
absorption largely remains to be identified. Inconsistencies in various lead
absorption studies on adults were attributed to measurement techniques, timing
and severity of deficiency, dietary factors, or related compensatory responses to
the deficiencies. Deficiencies in such nutrients as iron, calcium, protein, and zinc
increase the absorption of lead (Mahaffey, 1981, 1990; Needleman and
Bellinger, 1991). In addition, studies have reported an inverse relationship
between blood lead concentration and stature (Frisancho and Ryan, 1991;
Schwartz et al., 1986).

The mechanism for the effects of lead on the central nervous system is
unclear, but many studies have supported the fact that the mean intelligence
quotients (IQ) achieved by children rise when elevated blood lead concentrations
are reduced. The data do not, however, provide a threshold lead-IQ relationship.
There is contradictory evidence whether blood lead concentrations of 10 to 25
µg/dl in infants or children are associated with decreased IQ scores or with
deficits in particular cognitive processes (Davis and Svendsgaard, 1987; Mushak
et al., 1989).

Long-term deficiency of iron in animals increases the absorption and
biotoxicity of lead (CDC, 1991). Children who are iron deficient have significant
delays in mental and motor development, but whether these development effects
are additive or interactive with the effects from elevated blood lead
concentrations needs to be determined (Wasserman et al., 1992). Severe lead
poisoning in infants and children is associated with increased risk of coma,
convulsions, and even death. Adverse effects of higher blood lead concentrations
include damage to the central nervous system, kidneys, and hematopoietic
system.

Lead Poisoning as an Indicator of Nutrition and Health Benefit

Adequate intake of calories, calcium, magnesium, iron, zinc, and various
vitamins (e.g., thiamin, ascorbic acid, and vitamin E) is known to decrease the
absorption of lead in adults and decrease children's susceptibility to the toxic
effects of lead (Mahaffey, 1990). In conditions of lead exposure, however,
nutrition factors will not prevent lead intoxication.

Mahaffey (1990) discussed the role of nutrition as an adjunct intervention in
ameliorating the untoward health effects of lead and recommended that
nutritional assessment and dietary intervention be a component of the strategy to
minimize the neurobehavioral and cognitive impacts of chronic low-dose lead
exposure. The primary benefits of participation in the WIC program for
individuals with lead poisoning result from referrals to lead treatment programs
and possibly supplemental food.
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Use of Lead Poisoning as a Nutrition Risk Criterion in the WIC Setting

Health care providers report lead poisoning to WIC program staff. Table 5-1
lists numbers of state WIC agencies that use lead poisoning as a nutrition risk
criterion in the WIC. Data on cutoff values used in the WIC program were not
available to the committee.

Recommendation for Lead Poisoning

The risk of lead poisoning is well documented in women, infants, and
children, and a practical clinical method for identifying this condition is
available. There is empirical evidence and a theoretical basis that those with high
lead concentrations can benefit from participation in the WIC program.
Therefore, the committee recommends use of lead poisoning as a nutrition risk
criterion for women, infants, and children in the WIC program, with the CDC
cutoff value of ≥ 10 µg/dl.

SUMMARY

In general, most biochemical and medical risk criteria predict nutrition risk,
with varying degrees of benefit. The most common concern of the committee was
the lack of scientific justification for the generous cutoff points for biochemical
and other medical risk criteria currently used by state WIC agencies. When
evidence of risk and benefit was present, the committee found no reason that all
states should not use scientifically justified nutrition risk criteria. Table 5-4
summarizes the committee's recommendations for biochemical and other medical
risk indicators. In general, it should be assumed that any medical condition not
mentioned in this chapter would be a suitable nutrition risk criterion if it causes
ongoing impairment of self feeding, digestion, absorption, or utilization of
nutrients.

Risk criteria for which there was risk and benefit only under specific
conditions included long-term drug-nutrient interactions. The committee felt that
this criterion is too vague to be useful in its current form and recommends that a
listing of drugs for which there are clear drug-nutrient interactions or potential
for misuse be developed. For chronic and recurrent infections, evidence of risk
and benefit was available only for the chronic infections for which there were
documented nutrition deficits, and the committee recommended that states should
clearly define "chronic" or "recurrent" in determining cutoff points for these
indicators. The committee recommends that the criterion prematurity be used
only for infants and that the criterion high parity be discontinued.
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6

Dietary Risk Criteria

The third category of nutrition risk criteria used in the WIC program (the
Special Supplemental Nutrition Program for Women, Infants, and Children) is
dietary deficiencies that impair or endanger health, such as inadequate dietary
patterns assessed by a 24-hour dietary recall, dietary history, or food frequency
checklist (7 CFR Subpart C, Section 246.7(e)(2)(iii)). In general, dietary risk
criteria are used to certify pregnant and breastfeeding women and infants at
nutrition risk as demonstrated by inadequate dietary pattern under priority IV,
children under priority V, and nonbreastfeeding postpartum women under priority
VI. For the WIC program to work most effectively to prevent the occurrence of
overt problems of dietary origin, methods are needed to identify behaviors or
conditions related to diet that can lead to overt nutrition problems. Dietary risk
criteria are intended to do this.

This chapter addresses the evidence that dietary risk criteria are valid
indicators of nutrition and health risk and of an individual's potential to benefit
from participation in the WIC program. In addition, the chapter addresses
methods by which dietary risk is assessed in the WIC program setting and the
validity of those assessments. Chapters 4 and 5 cover many of the adverse effects
of dietary inadequacy.

Dietary assessments are routinely carried out by all WIC programs as a basis
for nutrition education—whether or not the assessments are used to certify an
individual. These assessments provide a tool for individualizing nutrition
education (and sometimes the food package itself and health care referrals).
Thus, dietary assessment is an important part of the benefit package of the WIC
program. The multiple roles of dietary assessment need to be considered
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because time and resources are expended in a dietary assessment. If its only role
were in determining program eligibility, yield of benefit would be central.
However, the dietary assessment has extra value since it forms an essential part
of the intervention package.

State and local WIC programs use a variety of criteria for dietary risk in the
certification of participants. Most agencies report assessing dietary quality for
women using categories of moderately inadequate, severely inadequate,
deficient, or excessive for energy intake, nutrient intake, or food group
consumption. Recently, some states have proposed the use of hunger of food
insecurity as a dietary risk criterion.

This chapter places dietary risks into three categories: (1) inappropriate
dietary patterns, (2) inadequate diet, and (3) food insecurity. The first two
categories are consistent with nutrition risk criteria specified by the WIC
program. Food insecurity is a proposed new category. A list of the risk criteria
used by state WIC agencies appears in Table 6-1. A summary of broad cate

TABLE 6-1 Summary of Broad Dietary Risk Criteria in the WIC Program and Use by
States

States Usinga

Risk Criterion Pregnant Women Infants Children
Inappropriate dietary patterns — 44 48
Excessive consumption of sugar, fat, or
sodium

11 — —

Insufficient or excessive calories 14 — —
Inappropriate use of nursing bottle — 27 28
Inappropriate introduction to solids/foods — 23 9
Excessive/insufficient vitamins/minerals 11 13 11
Excessive caffeine intake — — —
Pica 33 20 22
Inadequate diet — 44 48
Moderately inadequate 42 — —
Seriously inadequate 40 — —
Food insecurity 1 1 1

NOTE: Dashes indicate that the criterion was not reported for that population.
a Data for postpartum women were not readily available.
SOURCE: Adapted from USDA (1994).
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gories of risk criteria as predictive of risk or benefit appears in Table 6-2. The
names of some of the risk criteria used by this committee differ from some of
those reported by state WIC agencies to increase specificity.

INAPPROPRIATE DIETARY PATTERNS

As used by WIC state agencies, the term inappropriate dietary pattern
encompasses many dietary risk criteria (see Table 6-1). These include overall
descriptors of dietary patterns, developmentally or age-inappropriate patterns of
feeding, and identification of the ingestion of specific inappropriate substances.
This section addresses the major nutrition risk criteria for an inappropriate dietary
pattern.

Dietary Patterns That Fail to Meet Dietary Guidelines for
Americans

Dietary Guidelines for Americans (USDA/DHSS, 1995) is designed to help
Americans over 2 years of age to consume diets that will meet nutrient
requirements, promote health, support active lives, and reduce chronic disease
risks. These guidelines suggest the following goals for daily fat intake: no more
than 30 percent of total calories from fat, less than 10 percent of calories from
saturated fat, less than 300 mg of cholesterol, and less fat from animal sources.
The guidelines recommend using sugar in moderation and choosing a diet
moderate in salt and sodium. The Food Guide Pyramid, which is incorporated in
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the Dietary Guidelines, recommends numbers of servings from each of five food
groups. These recommendations include eating 6 to 11 servings of grain
products; 3 to 5 servings of vegetables; 2 to 4 servings of fruits; 2 to 3 servings of
meat, fish, poultry, or legumes; and 2 to 3 servings of milk products daily
(USDA, 1995).

Prevalence of Dietary Patterns That Fail to Meet Dietary Guidelines for
Americans

Information about dietary patterns of low-income women and children has
been obtained using data from the second National Health and Nutrition
Examination Survey (NHANES II), a nationally representative sample of
individuals surveyed from 1976 to 1980 (USDA, 1987). In that study, a "food
group deficiency" for the individual was defined as an average daily intake (in
number of servings per day) of any one of the food groups that fell below the
following cutoffs:

Food Group Children Pregnant Women
Bread and Cereals less than 4 less than 3
Fruits and Vegetables less than 4 less than 3
Milk and Dairy less than 3 less than 2
Meat and Protein less than 2 less than 1

By applying these cutoffs to data from a 24-hour recall and a weekly-food-
frequency recall, almost 60 percent of low-income women ages 12 to 49 years
and 43 percent of children ages 12 months to 5 years were identified as having a
dietary risk (called an inappropriate dietary pattern). No strong age relationships
were found, but women younger than 18 years had a slightly lower dietary risk
than older women (56 versus 60 percent). In children, the prevalence of
inappropriate dietary patterns increased steadily with age, from 40 percent of
those ages 1 to 2 years to 46 percent of those ages 4 to 5 years.

Using data from the 1989–1991 Continuing Surveys of Food Intakes by
Individuals, Krebs-Smith and co-workers (1995) report a mean daily fruit and
vegetable intake of 3.6 servings daily for individuals from households earning
less than $10,000 per year, and increasing mean fruit and vegetable intake with
increased household income. Over a 3-day period, 63 percent of individuals from
households earning less than $10,000 per year consumed less than one serving of
fruit per day, and 14 percent consumed less than one serving of vegetables per
day.

Other studies have focused on the degree to which individuals of all income
levels follow the Dietary Guidelines for fat and cholesterol intake. For children,
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identification of fat and cholesterol intakes exceeding the Dietary Guidelines is
relevant only for those ages 2 years and older (USDA, 1995). Data from Phase I
of the third National Health and Nutrition Examination Survey (NHANES III)
(McDowell et al., 1994; CDC, 1994) and from the 1987–1988 National Food
Consumption Survey (Johnson et al., 1994) indicate that the mean fat intake
(expressed as a percentage of total dietary energy intake) remains above the
recommended 30 percent for women ages 12 to 49 years and for children ages 3
to 5 (approximately 34 and 33 percent, respectively) (Johnson et al., 1994;
Kennedy and Goldberg, 1995), regardless of income. The data show slightly
higher fat intakes (average 36 percent of energy) by non-Hispanic black women.

Mean dietary cholesterol intakes for women and children were below the
recommended daily consumption of 300 mg/day (McDowell et al., 1994); only 13
percent of children under 5 years had 3-day cholesterol intakes exceeding 300
mg.

About one-quarter of children had daily sodium intakes in excess of the
recommended 2,400 mg.

Dietary Patterns That Fail to Meet Dietary Guidelines for Americans as an
Indicator of Nutrition and Health Risk

Women. Dietary patterns that fail to meet Dietary Guidelines may provide
lower than recommended amounts of essential nutrients. The fewer the number
of servings from a food group, the greater the chance that nutrient intake will not
cover nutrient needs. Such dietary patterns are associated with long-term risk of
chronic diseases that are ordinarily diagnosed in middle age. These risks,
however, are real and profound (Pennington, 1991). Cardiovascular disease,
primarily atherosclerotic heart disease, is the most prevalent cause of death
among postmenopausal women. Hypertension, a clear risk factor for both heart
disease and stroke, is aggravated by high sodium intakes in sodium-sensitive
individuals. A large body of literature supports the conclusions that chronically
high intakes of total fat, saturated fat, and cholesterol contribute to risk of
cardiovascular disease, heart attack, and premature mortality and that the
relatively lower risk of cardiovascular disease enjoyed by women compared to
men essentially disappears after menopause. High fat intake may also increase
risk of certain kinds of cancer, such as breast cancer and colon cancer (Clifford
and Kramer, 1993). Low intake of fruits and vegetables is associated with
increased risk of many types of cancer (Graham et al., 1991; Landa et al., 1994;
Shibata et al., 1992; Steinmetz et al., 1994; Tavani and LaVecchia, 1995). Low
intake of milk products may contribute to later risk of osteoporosis (NIH, 1994).
These are active research areas.
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Children. As for women, dietary patterns that are low in basic food groups
may provide lower than recommended nutrient intakes. Considerable controversy
exists over the relevance to children of guidelines to reduce fat, saturated fat, and
cholesterol consumption (Olson, 1995). Early concerns focused on case reports
of the ill effects of overzealous restriction of dietary fat in children's diets by
some health-conscious parents (Lifschitz and Moses, 1989; Pugliese et al., 1983).
In those studies, the adverse effects on growth and nutrition status were likely due
to failure to meet energy needs. Two recent studies addressed the adequacy of
diets with fat intakes at a level of 30 percent of total calories for young children.
One obtained multiple days of dietary data from 215 3- to 4-year-olds (Shea et
al., 1993), and one studied 106 4-year-old Canadian children (Gibson et al.,
1993). Both indicate that adequate energy intake, nutrient intake, and growth are
quite possible with fat intakes at or slightly below 30 percent of total calories
provided that low-fat dairy products are included in the diet.

Children with high serum cholesterol concentrations tend to continue to have
high concentrations as adults (Lauer and Clarke, 1990). Data from two studies
(Newman et al., 1991; PDAY Research Group, 1990) indicate that the earliest
development of atherosclerotic lesions of the aorta in children appears to be
related to concentrations of low-density lipoprotein and very-low-density
lipoprotein cholesterol. Data from the Bogalusa Heart Study indicate that children
with higher serum cholesterol concentrations have significantly higher fat intakes
than children with lower serum cholesterol concentrations (Nicklas et al., 1989).
The American Heart Association, the National Cholesterol Education Program,
and the American Academy of Pediatrics all agree that dietary fat intake for
children over the age of 2 years should average 30 percent of total calories and
should be coupled with adequate dietary energy for growth and activity (CN-
AAP, 1992b; DHHS, 1991).

Failure to Meet the Dietary Guidelines for Americans as an Indicator of
Nutrition and Health Benefit

Increasing intake of fruits (including juices) and vegetables is associated
with increased intake of vitamins A, C, and folate as well as many other
micronutrients important to growth, reproduction, and health. The standard WIC
package provides the equivalent of about one serving of vitamin C-rich fruit juice
daily. High intake of calcium-rich milk products may reduce risk of developing
preeclampsia (Repke, 1994). Milk products make a major contribution to
supplying the calcium and other nutrients needed for growth, pregnancy, and
breastfeeding. The standard WIC package provides the equivalent of three or
more servings of milk daily.
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Pregnancy and the early postpartum period may represent periods in
women's lives when they are especially receptive to education and when they may
be motivated to improve their own health and that of their families. However, the
committee is aware of no studies that have addressed the effects of dietary change
during pregnancy and the postpartum period on long-term dietary patterns in
adult women. The opportunity to reach women with effective nutrition education
can be used to provide and reinforce messages about the potential long-term
health benefits of following the Dietary Guidelines and using the Food Pyramid
(USDA, 1992).

The benefits from assessment and education to improve the composition of
the diet to more closely approximate the Dietary Guidelines (USDA, 1995) for
children older than 2 years of age are less clear, but following the guidelines
clearly promotes a healthful diet, and the WIC food package can help achieve
that goal.

Failure to Meet Dietary Guidelines for Americans as a Risk Indicator in the
WIC Setting

Table 6-1 lists some parts of Dietary Guidelines for Americans (e.g.,
excessive consumption of sugar, fat, or sodium) that are used as nutrition risk
criteria by WIC state agencies. Many states use a food group approach and
categorize shortfalls in food group intake as dietary inadequacies rather than as
inappropriate diet.

Tools and Cutoff Points to Assess Dietary Patterns That Fail to Meet the
Dietary Guidelines for Americans

In the WIC program, data on dietary patterns are usually derived from brief
24-hour recalls or questions about the frequency of intake of food groups
(Gardner et al., 1991). It is relatively easy to hand-tally numbers of servings from
food groups, to compare the results with the recommended number of servings,
and to use the results in nutrition education tailored to WIC program participants.
Results from two food group scoring methods suggest that screening diets for
food group consumption provides meaningful information about their quality
(Guthrie and Scheer, 1981; Kant et al., 1991; Krebs-Smith and Clark, 1989), but
the committee could find no evidence on which to single out the most effective
method of comparing intake with the Dietary Guidelines. The North Dakota WIC
program adopted, as its standard dietary assessment method, a computerized food
frequency questionnaire that provides information about food group consumption
and an index of nutritional quality (J. R. Rice, North Dakota Department of
Health, personal communication, 1995).
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Some evidence indicates that it is possible to identify dietary patterns with
relatively high fat content through short assessment questionnaires. A number of
investigators have developed and conducted validity studies on brief assessment
instruments to identify individuals with high fat intakes (e.g., Ammerman et al.,
1991; Block et al., 1989; Coates et al., 1995; Heller et al., 1981; Hopkins et al.,
1989; Kinlay et al., 1991; Knapp et al., 1988; Kristal et al., 1989, 1990; Van
Assema et al., 1992). Some of these are simplified, targeted food frequency-type
instruments. Others focus on behaviors associated with fat intake. Scores obtained
using these short questionnaires have compared favorably with estimates from
multiple food records or more extensive questionnaires.

The committee is not aware of similar short instruments for identifying high
sodium intakes. However, a brief screen for fruit, vegetable, and fiber intake is
available (Serdula et al., 1993).

Cholesterol intake can be assessed with questions regarding the usual
number of servings of the few concentrated sources of these compounds.

In general, brief dietary assessment instruments offer significant time and
cost advantages relative to traditional nutrient-based dietary approaches.
Carefully designed instruments have often been shown to be as good as more
complex methods in ranking individuals and identifying high or low levels of
intake of a limited number of food groups or nutrients. They are, however, likely
to be quite population specific, especially those that rely on eating and food
preparation behaviors to identify extremes of intake (Thompson and Byers,
1994). Moreover, such instruments may have limited usefulness as nutrition
education tools.

Recommendations for Dietary Patterns That Fail to Meet Dietary Guidelines
for Americans

The risk of dietary patterns that fail to meet Dietary Guidelines is well
documented for adults. The potential for benefit from participation in the WIC
program is good on theoretical grounds. Therefore, the committee recommends
use of failure to meet Dietary Guidelines as a nutrition risk criterion. The
committee believes that any cutoff points would be arbitrary. The more generous
the cutoff points, the higher the false positive rate and the lower the yield of
benefit.

In addition, the committee recommends research to develop practical dietary
assessment instruments to identify those who fail to meet Dietary Guidelines and
to test their validity in WIC program subgroups.
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Vegetarian Diets

Vegetarian diets usually include at least a few kinds of foods of animal
origin, most commonly eggs and dairy products. Vegan diets are complete
vegetarian diets. That is, they exclude the use of animal foods of any type.

Prevalence of Vegetarian Diets

Liberal vegetarian diets are becoming much more common, with one survey
finding 13.5 percent of U.S. households claiming at least one vegetarian member.
This represents an eight-fold increase in vegetarianism between 1979 and 1992
(Johnston, 1994). The prevalence of vegans in the United States has been
estimated from less than 1 percent (Vegetarian Resource Group, 1994) to as much
as 5 to 6 percent (Johnston, 1994) of the population. The prevalence of adherence
to various kinds of vegetarian diets among families with young children is not
known. When the definition is restricted vegan diets, the prevalence is probably
quite low.

Vegetarian Diets as an Indicator of Nutrition and Health Risk

Liberal vegetarian diets that include dairy products and eggs are generally
high in essential nutrients and unlikely to pose health risks. In fact, vegetarian
eating practices have been associated with good health (USDA, 1995). However,
there is clear evidence that strict adherence to vegan diets places women and their
infants at nutrition and health risk. Unless specially fortified foods are consumed,
the diet lacks vitamins B12 and D, as reviewed in Nutrition During Lactation
(IOM, 1991). Vitamin B12 deficiency has been found in breastfed infants of vegan
mothers, and infants may develop clinical signs of deficiency before their
mothers do. The more limited the diet, the greater the risk of serious nutrient
deficiencies (Haddad, 1994). Inadequate energy intake may also occur if the diet
is very high in bulk and low in fat.

Children reared in strict vegan families that permit no animal products at all
are at risk of poor growth and, in northern parts of the United States, where
insufficient exposure to sunlight may occur, vitamin D-deficiency rickets
(Dwyer, 1991). Other nutrient deficiencies include vitamin B12 and sometimes
calcium.
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Vegetarian Diets as an Indicator of Nutrition and Health Benefit

Education is the principal intervention for most women and children at risk
because of a vegan eating pattern. The eggs, milk, and cheese in the food package
would not be consumed.

Tools and Cutoff Points to Assess Vegetarian Diets

Vegetarian and/or vegan diets in women and children can be assessed by
asking a few well-targeted questions.

Recommendation for Vegetarian Diets

The risk from unfortified vegan diets is well documented. The potential to
benefit from participation in the WIC program is expected to be good on
theoretical grounds. Therefore, the committee recommends use of vegan dietary
practices as a nutrition risk criterion for women, infants, and children.

Highly Restrictive Diets

Highly restrictive diets are diets that are very low in calories, that severely
limit intake of important food sources of nutrients (e.g., fruit and nut diets), or
otherwise involve high-risk eating patterns. A vegan diet is a type of restrictive
diet that is covered in the previous section.

Prevalence of Highly Restrictive Diets

The prevalence of highly restrictive diets was unavailable to the committee
but is believed to be quite low.

Highly Restrictive Diets as an Indicator of Nutrition and Health Risk

Highly restrictive diets severely limit nutrient intake, may interfere with
growth if taken regularly, and, if very low in calories, may lead to a number of
adverse physiological effects. Highly restrictive diets pose particular risks during
pregnancy and lactation (IOM, 1990, 1991). For example, regular intake of fewer
than 1,500 kcal may impair the milk production of lactating women (Strode et
al., 1986).
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Highly Restrictive Diets as an Indicator of Nutrition and Health Benefit

Given the clear health and nutrition risks associated with highly restrictive
diets and the motivation of most women to optimize their own and their infant's
health during the critical periods targeted by the WIC program, one might predict a
good potential for benefit from WIC program participation. Essentially no
evidence in the published literature supports this conclusion, however, perhaps
because the prevalence of the patterns mentioned is low enough to make
systematic study difficult.

Tools and Cutoff Points to Assess Highly Restrictive Diets

Several conditions indicating highly restrictive diets in women are assessed
by asking a few well-targeted questions (e.g., see IOM, 1992). Dieting is so
prevalent among U.S. women that it likely requires some specific probing to
identify high-risk behaviors such as prolonged fasting, purging, or very low
calorie diets.

Recommendation for Highly Restrictive Diets

There is theoretical evidence that highly restrictive diets pose health and
nutrition risks. Potential for benefit from participation in the WIC program is
expected to be good on theoretical grounds. Therefore, the committee
recommends use of highly restrictive diets as a risk criterion in the WIC
program.

Inappropriate Infant Feeding

Infant feeding practices include breastfeeding habits, the type of formula or
milk fed, and the timing and contents of the supplemental foods and fluids
introduced. The Committee on Nutrition of the American Academy of Pediatrics
(CN-AAP) has set forth recommendations for feeding healthy infants (CN-AAP,
1980, 1992a, 1993), which are summarized briefly below.

During infancy, breast milk or an appropriate formula is the major source of
nutrients. Breastfeeding is the preferred method of feeding infants (CN-AAP,
1993; IOM, 1991). Pediatricians and family physicians generally recommend the
use of iron-fortified formulas if infants are fed formula (Fomon, 1993). American
Academy of Pediatrics guidelines help breastfeeding mothers know that they are
providing sufficient milk for their baby's health and growth (CN-AAP, 1993).
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Infants should not be fed whole cow milk, skim milk, 1 or 2 percent fat
milk, or evaporated milk formulas during the first 12 months of life (CN-AAP,
1992a, 1993). Solid foods should be introduced when an infant is able to sit with
support and the infant has good control of the head and neck, usually at 4 to 6
months of age (CN-AAP, 1993). Solid foods of appropriate consistency should be
started one at a time at weekly intervals to identify any food intolerance. Infants
need dependable sources of iron after 4 to 6 months of age.

Prevalence of Inappropriate Infant Feeding

Over time, infant feeding practices have gradually become more consistent
with the recommendations and guidelines of CN-AAP. Breastfeeding of
newborns was twice as common in 1990 as it was in 1970 (CN-AAP, 1993), the
feeding of cow milk to infants under 4 months of age is much less common
(Fomon, 1987), and the feeding of solid foods to infants under 2 months of age is
infrequent today (CN-AAP, 1993).

Nevertheless, data from national population-based surveys show that there is
room for improvement of infant feeding practices. Data from the 1988 National
Maternal and Infant Health Survey (NMIHS) show that only 24 percent of low-
income infants and 32 percent of higher-income infants had feeding practices
consistent with CN-AAP guidelines throughout their first 6 months. These
percentages are so low largely because cow milk and solid foods are introduced
before the age of 4 months. However, in the first month of life, guidelines were
met by 85 percent of low-income infants participating in the WIC program, 89
percent of low-income infants not participating in WIC program, and 94 percent
of higher-income infants (Gordon and Nelson, 1995).

Despite strong recommendations for breastfeeding by CN-AAP, infant
formula tends to be the milk source chosen for most U.S. infants over much of
their first year. In 1990, approximately half of all infants started breastfeeding
while they were in the hospital (CN-AAP, 1993). However, the percentage of
breastfeeding infants declined to 18 percent at age 6 months and to 6 percent by
age 12 months.

Despite strong recommendations to the contrary, cow milk is fed to many
infants, especially in the second 6 months of life. The percentage of infants fed
either whole cow milk or evaporated milk formulas rose: from 5 percent at 6
months to 79 percent at 12 months of age (CN-AAP, 1993). The use of reduced-
fat cow milk is also common. Market research data collected by Ross
Laboratories during the early 1980s showed that of the infants ages 8 to 13
months consuming cow milk, 42 percent were fed reduced-fat milk (Fomon,
1987). Data were not available on the prevalence of other inappropriate infant
feeding practices.
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Inappropriate Infant Feeding as an Indicator of Nutrition and Health Risk

Most empirical evidence on the effects of inappropriate infant feeding
focuses on the use of cow milk and shows that its use during the first 12 months
is associated with at least two adverse outcomes. First, infants fed cow milk have
poorer iron status, a higher prevalence of iron deficiency anemia, lower plasma
iron concentrations, lower transferrin saturation concentrations, and lower plasma
ferritin concentrations than those fed infant formula (Penrod et al., 1990). In part,
this may be due to increased intestinal blood loss compared with infants fed
formula (Wilson, 1984; Woodruff, 1983; Ziegler et al., 1990). Evidence also
suggests that cow milk inhibits the availability of iron from such other dietary
sources as infant cereals, most likely because of the high concentrations of
calcium and phosphorus and the low concentration of ascorbic acid in cow milk
(CN-AAP, 1993).

Second, infants fed cow milk have higher than recommended intakes of
sodium, potassium, chloride, and protein and lower than recommended intakes of
linoleic acid and vitamin E (CN-AAP, 1993; Martinez et al., 1985). The median
potential renal solute load of diets of infants fed cow milk is substantially higher
than that of diets of infants fed formula (Ernst et al., 1990; Martinez et al., 1985).
In early infancy, diets high in potential renal solute load lead to dehydration more
rapidly during episodes of fever and diarrhea.

The use of reduced-fat cow milk exacerbates the risks associated with cow
milk, primarily because larger volumes are necessary to meet the energy needs of
infants. Infants fed low-fat or skim milk tend to have inadequate food energy and
linoleic acid intakes and very high protein intakes and potential renal solute loads
(Ernst et al., 1990; Fomon, 1993).

Breastfed infants and infants who are fed formula that is not fortified with
iron are subject to iron deficiency if they do not obtain adequate iron from solid
foods or supplemental iron.

There are no known nutritional advantages to introducing solid foods before
4 to 6 months of age (CN-AAP, 1958, 1993). Although little evidence exists to
document poor outcomes resulting from the early introduction of solid foods into
infant diets, studies in developing countries clearly document the risk in
environments in which sanitation is poor. The recommendation to delay the
introduction of solid foods to U.S. infants generally reflects knowledge of the
development of gastrointestinal function and nutrition needs (Weaver and Lucas,
1991). Adding such foods as infant cereals to bottles rather than spoon feeding is
not recommended as this deprives children of the opportunity to learn to feed
themselves (CN-AAP, 1993). This also increases risks from poor sanitation in
young infants.

Other examples of inappropriate infant feeding practices include improper
dilution of formula, feeding of sugar-based beverages (e.g., fruit flavored
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drinks) or other foods low in nutrient density in place of formula, and lack of
sanitation in the preparation of nursing bottles. Such practices can lead to severely
impaired growth, dehydration (from concentrated formula), and/or
gastrointestinal infections. Infrequent breastfeeding as the sole source of nutrients
can lead to serious undernutrition and dehydration.

Inappropriate Infant Feeding as an Indicator of Nutrition and Health
Benefit

Although the evidence is indirect, by and large it suggests that educational
efforts and food supplementation can improve infant feeding practices. Probably
the strongest evidence comes from reviewing the trends in infant feeding
discussed above, which show increased breastfeeding, decreased feeding of cow
milk, and later introduction of solid foods for all U.S. infants (Fomon, 1993). In
addition, data from the Pediatric Nutrition Surveillance System indicate that the
prevalence of anemia among white low-income infants has decreased
significantly over time, a finding largely attributed to improvements in status
resulting from infants' participation in public health programs, especially the WIC
program (Yip et al., 1992). Other studies also found that infant participation in
the WIC program was associated with increased serum iron content and a lower
incidence of iron deficiency anemia (Edozien et al., 1979; Miller et al., 1985).

Limited information is available on the effects of the WIC program and
other nutrition education programs on the diets of low-income infants. A study
among Hmong women at several WIC sites showed that a short-term nutrition
education intervention increased the number of women who initiated
breastfeeding and the duration of their breastfeeding (Tuttle and Dewey, 1995).

An early study (Edozien et al., 1979), subsequently corroborated by the
National WIC Evaluation (Rush, 1988), found that WIC program participation
was associated with higher iron and vitamin C intakes—nutrients supplied by the
iron-fortified cereal and formula and the vitamin C-rich juices in the infant food
package. Gordon and Nelson (1995) found that mothers of infant WIC
participants and of income-eligible nonparticipants followed the CN-AAP
guidelines to a similar extent during the first 4 months of feeding. Mothers of
WIC infants were significantly more likely than mothers of income-eligible
nonparticipants, however, to follow the CN-AAP guidelines in the fifth and sixth
months, primarily because they were less likely to feed their infants cow milk in
these months.
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Tools and Cutoff Points to Assess Inappropriate Infant Feeding in the WIC
Setting

Almost all states use inappropriate infant feeding as a nutrition risk criterion
for infants. In general, inappropriate intake is assessed by either a 24-hour recall
or specially targeted questions about infant feeding practices. In a field test of the
impact of the WIC program on the growth and development of children, Puma
and colleagues (1991) documented the inadequacies of using 24-hour recalls for
assessing the dietary intakes of infants. These investigators examined infant
feeding by asking a set of questions on breastfeeding, the type of milk or formula
being used, the type of solid foods being consumed, and when these foods were
introduced into infant diets. Similarly, the 1988 NMIHS included a series of
questions on infant feeding practices that could be used in the WIC program
setting to assess infant feeding practices (Gordon and Nelson, 1995).

Recommendation for Inappropriate Infant Feeding

Risks from most inappropriate infant feeding practices described above are
well documented. Acceptable methods are available for identifying these
practices. The potential for benefit from participation in the WIC program is
expected to be good based on theoretical and indirect empirical evidence.
Therefore, the committee recommends use of selected inappropriate infant
feeding practices as risk criteria for use by all states, as listed in Table 6-3.

Inappropriate Use of Nursing Bottle

Rampant dental caries affecting the primary teeth of infants and young
children can result from the practice of allowing the child to fall asleep with a
bottle filled with a fermentable liquid (fruit juice, milk, or other beverage with
added sugar). This form of caries is known by several names, including nursing
bottle caries, baby bottle tooth decay, and nursing bottle syndrome.

Prevalence of Inappropriate Use of Nursing Bottle

Data on the prevalence of baby bottle tooth decay are inadequate because
young children do not usually receive routine dental care or examinations.
Reports have indicated that 2.5 to 14 percent of U.S. preschool age children show
evidence of extensive tooth decay (Derkson and Ponti, 1982; Johnsen,
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1984; Johnsen et al., 1984). Some subgroups are at higher risk, including
low-income children and American-Indian children (Broderick et al., 1989;
Nowjack and Gift, 1990).

Inappropriate Use of Nursing Bottle as an Indicator of Nutrition and Health
Risk

The maxillary anterior teeth are affected first and most severely because of
their prolonged and repeated exposure (Dilley et al., 1980; Fass, 1962; Fomon,
1993; Johnsen, 1984; Johnsen et al., 1984; Marks, 1951; Ripa, 1978). The
fermentation of carbohydrates on the surface of the tooth produces organic acids
that demineralize and destroy enamel, with subsequent tooth decay. Generally,
many teeth are involved, the decay develops rapidly, and the decay occurs on
surfaces normally thought to be at low risk for decay (Ripa, 1988).

If inappropriate use of the nursing bottle persists, the child is at substantial
risk of painful toothaches, costly dental treatment, loos of primary teeth, and,
sometimes, developmental lags in eating and chewing ability. Moreover, if the
child continues to be bottle-fed well beyond the usual weaning period, there is a
risk of decay of permanent teeth.

Inappropriate Use of Nursing Bottle as an Indicator of Nutrition and Health
Benefit

Inappropriate use of nursing bottles is relatively easily identified in the WIC
program setting and is most appropriately corrected with educational
intervention. The potential for health, nutrition, and economic benefits from
effective intervention is substantial.

Recommendation for Inappropriate Use of Nursing Bottle

The risk from inappropriate use of nursing bottles is well documented. The
potential to benefit from participation in the WIC program is expected to be high
based on theoretical evidence. Therefore, the committee recommends use of the
nutrition risk criterion inappropriate use of nursing bottle by state WIC
programs.

Inappropriate Diets in Children

Some state WIC programs use additional criteria for inappropriate diets for
children including high intake of sugar or of high-calorie, low-nutrient snacks,
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use of skim or low-fat milk before age 2 years, and self-feeding difficulties.
These are not discussed further since they are covered in other sections of the
report. See the section ''Dietary Patterns that Fail to Meet Dietary Guidelines for
Americans" in this chapter and "Central Nervous System Disorders" in Chapter 5.

Excessive Caffeine Intake

Caffeine is a plant alkaloid found in coffee, tea, cocoa, cola beverages and
some other soft drinks, chocolate, and over-the-counter medications including
cold tablets, allergy and analgesic preparations, appetite suppressants, and
stimulants (Dalvi, 1986; Watkinson and Fried, 1985). Chocolate and other
confectioneries contain only minor amounts of caffeine.

Prevalence of Excessive Caffeine Intake

Women. Estimated average caffeine intakes during pregnancy for U.S. and
Canadian women range from 99 to 270 mg/day (Beaulac-Baillargeon and
Desrosiers, 1986; Graham, 1978; Srisuphan and Bracken, 1986; Tebbutt et al.,
1984), and the prevalence of caffeine use during pregnancy has been estimated to
range from 69 to 79 percent (Graham, 1978; Srisuphan and Bracken, 1986) to 90
to 98 percent (Beaulac-Baillargeon and Desrosiers, 1986; Hill, 1973; Watkinson
and Fried, 1985). Heavier caffeine consumption among pregnant women has been
found to be related to less formal education, older maternal age, greater gravity
and parity, alcohol use, and cigarette smoking (Beaulac-Baillargeon and
Desrosiers, 1986; Istvan and Martarazzo, 1984; Linn et al., 1982; Srisuphan and
Bracken, 1986; Watkinson and Fried, 1985).

Children. The prevalence of high caffeine intakes in children served by the
WIC program is unknown, but it is clear from the available data (Ellison et al.,
1995) that almost all school age children consume some caffeine-containing
beverages (e.g., soft drinks, iced tea, cocoa) and foods.

Excessive Caffeine as an Indicator of Nutrition and Health Risk

Women. Although substantial evidence indicates that caffeine in large doses
is teratogenic in animals, there is no convincing evidence that it is associated with
birth defects in humans (IOM, 1990). The available evidence is equivocal about
whether consuming relatively large amounts of either caffeine or coffee reduces
birth weight, increases the risk of spontaneous abortion (IOM,
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1990; Armstrong et al., 1992; McDonald et al., 1992a, b), contributes to nutrient
inadequacy (Morck et al., 1983; Pecoud et al., 1975; Watkinson and Fried, 1985),
or has other adverse effects (Massey and Hollingbery, 1988a, b; Munoz et al.,
1988). Caffeine consumed by lactating women passes into their milk. If the dose
is sufficiently high, it may cause irritability in the infant (IOM, 1990).

Although the preponderance of current evidence is that women who ingest
caffeine during pregnancy or lactation do not put their fetuses or infants at serious
risk, there are recommendations to moderate such intake during these periods
(FDA, 1980; IOM, 1990, 1991).

Children. Health or nutrition risks resulting from high levels of caffeine
consumption by children are not clear. A variety of behavioral and metabolic
abnormalities have been attributed to caffeine intake, but the results of the few
studies are inconsistent (Ellison et al., 1995).

Excessive Caffeine Intake as an Indicator of Nutrition and Health Benefit

Without evidence of risk, there can be no evidence of benefit related to high
caffeine consumption by women or children.

Tools and Cutoff Points to Assess Caffeine Intake

Caffeine intake can be assessed with questions regarding the usual number
of servings of the few concentrated sources of these compounds.

Recommendation for Excessive Caffeine

Because of lack of evidence of nutrition risk, the committee recommends
discontinuation of use of excessive caffeine intake as nutrition risk criterion by
state WIC agencies.

Pica

Pica is a perceived craving for and ingestion of nonfood items, including,
but not limited to, clay, starch (laundry and cornstarch), ice or freezer frost, dirt,
and paint chips. Although pica is a long-standing dietary practice, little research
on pica has been conducted over the last decade (Edwards et al., 1994; Horner, et
al., 1991; Lacey, 1990). Reid (1992) identified pica as a culturally prescribed
behavior in some groups.
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Prevalence of Pica

Women. In the United States, pica has been observed primarily among low-
income southern black pregnant women (Horner, et al., 1991). The true
prevalence is unknown. In a cohort of 553 pregnant women in an urban
environment, Edwards and colleagues (1994) found that 3 percent self-reported
that they ate freezer frost, about 4 percent said that they ate ice, and over 1
percent reported that they ate starch. In this same group of women, 28 percent
stated that they had seen others in their social network (mothers, other relatives,
and pregnant women) eat nonfood items. Older studies reported higher
prevalences (approximately 30 percent) of pica among pregnant women (Keith et
al., 1968). A link between hunger and pica has been discussed because starch, in
particular, offers a source of bulk and calories (Edwards et al., 1994).

Children. Since ingestion of lead-contaminated paint is the most common
form of pica among young children, the prevalence of pica among young children
can be indirectly inferred from the prevalence of elevated concentrations of lead
in blood. See the section "Lead Poisoning" in Chapter 5.

Pica as an Indicator of Nutrition and Health Risk

Geophagy (eating clay or dirt) during pregnancy and as a traditional practice
in the United States, South America, and Africa has been interpreted as offering
beneficial anti-diarrheal properties or protection to prevent gastric distress
(Vermeer, 1979, 1985) through the chemical binding properties of the clay
matrix. The potential chelating action of the clay particles also is thought to bind
minerals and hence to be a contributing cause of nutrient deficiencies (Arcasoy et
al., 1978).

Many of the data on the health risks of pica are quite old, and the quality of
the data is variable. The ingestion of significant amounts of clay or starch has
been associated with a variety of poor pregnancy outcomes, including toxemia
(Edwards et al., 1964; O'Rourke et al., 1967), maternal death (Key et al., 1981),
prematurity (Sage, 1962), and low birth weight and poor functional status of
infants (Edwards et al., 1964). Cases of toxemia, hypertension, and intestinal
obstruction have been reported for women practicing pica during pregnancy
(NRC, 1983).

The strongest and most persistent association of nutrition risk with pica is
anemia in women. There has been a long debate over the direction of the
association: whether anemia predisposes a woman to pica (Crosby, 1982; Keith
et al., 1968, 1970), or whether anemia is the consequence of pica (Reid, 1992).
The ingestion of large amounts of laundry starch or clay may not by itself inhibit
the absorption of iron, but it may displace foods that contain iron (NRC,
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1983; Talkington et al., 1969). Low intake of iron, folate, pyridoxine,
magnesium, and zinc has been reported for women who were actively practicing
pica (Edwards et al., 1994).

Pica as an Indicator of Nutrition and Health Benefit

Two studies report that craving for nonfood substances could be reduced or
corrected with iron therapy (Lanzkowsky, 1959; Reynolds et al., 1977). Once
pica is identified, the WIC program's food package, nutrition education, and
referral for health care all offer the potential for nutrition and health benefit. The
supplemental foods provided through the WIC program supply critical nutrients,
but they cannot be expected to prevent adverse effects of the ingestion of lead or
clay.

Tools and Cutoff Points to Assess Pica

Pica can be identified through specific questioning about consumption of
specific nonfood substances. However, since the practice is widely known to be
viewed negatively by health professionals, it may be underreported. For children,
questions should be directed toward hand-to-mouth activity and environmental
lead exposure.

Recommendation for Pica

The risk of pica is very high in children because of its link with lead
poisoning (see Chapter 5). The potential for benefit from nutrition education and
referral for children is expected to be good on theoretical grounds. The risk of
pica for women is less well documented. The committee recommends use of pica
as a nutrition risk criterion for children by all state WIC programs and for
pregnant women in areas where the prevalence is high enough to justify it.

INADEQUATE DIET

Dietary inadequacy can be defined as food or nutrient intake insufficient to
meet a specified percentage of Recommended Dietary Allowances (RDAs)—the
nutrient intake recommendations of the Food and Nutrition Board, National
Academy of Sciences (NRC, 1989).
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Prevalence of Inadequate Diets

Existing data do not permit definitive statements about the prevalence of
inadequate dietary intake among low-income women, infants, or children.
Limitations arise from inconsistent definitions for an inadequate diet, unknown
variations in the degree of undersampling of the poorest households, and more
serious methodologic issues stemming from the inherent limitations of practical
survey methods for measuring usual dietary intakes (Willett, 1990). There is
indisputable evidence that the prevalence of diets that are low in nutrients when
compared with the RDAs is very high among the population of women and
children eligible for the WIC program. However, there is no other evidence of
widespread nutrient deficiencies. Moreover, having a mean nutrient intake below
the RDAs does not necessarily indicate the presence or likelihood of nutrition and
health problems. When survey data are examined to estimate the prevalence of
individual diets that fall below a specified percent of the RDA, the estimates of
true low intake are known to be inflated (NRC, 1986). However, a higher
prevalence of low nutrient intake for low-income groups than for higher-income
groups is cause for concern, especially if there is other evidence of nutrient
deficiencies among the low-income groups.

Cook and Martin (1995), using 1986 data from the Continuing Survey of
Food Intake by Individuals (CSFII), examined the prevalence of nutrient intake
below 70 percent of the RDA (averaged over 4 days of data collected over a 1-
year period) for children ages 1 to 5 years defined as poor (household income <
130 percent of federal poverty guidelines) and nonpoor (household income ≥ 130
percent of federal poverty guidelines). Prevalence of low intakes ranged from
1.5-fold to several-fold higher for poor than for nonpoor children. Prevalence
estimates exceeded 15 percent for low intakes of energy, vitamin C, and vitamin B6
by poor children and 30 percent for vitamin E, iron, and zinc. However, data on
weight-for-height of young children suggest that an energy deficit is an
uncommon problem (see Chapter 4).

Similarly, among 3- to 5-year-old children in NHANES II, there were
significant differences between poor and nonpoor children in the estimated
prevalences of very low intakes (< 50 percent of the RDA) for vitamins A and C,
calcium, and food energy. The relative risk of low intake among poor children
ranged from approximately 1.3 to almost twice that among nonpoor children
(Cook and martin, 1995).

Inadequate Diet as an Indicator of Nutrition or Health Risk

There is no doubt that substantial nutrition and health risks result from diets
that are truly inadequate in nutrients among pregnant and lactating women,
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infants, and young children. The adverse health consequences of specific nutrient
deficiencies in pregnant and lactating women and in infants and young children
are well documented (CN-AAP, 1993; IOM, 1990, 1991; NRC, 1989). Iron
deficiency, the most common micronutrient deficiency among U.S. women and
children, may increase the risk of low birth weight and pregnancy complications
in pregnant women (IOM, 1990), result in reduced cognitive and intellectual
functioning and development in infants and young children, and impair general
well-being, work performance, and physical activity at all ages (Pollitt, 1994,
1995). Inadequate intake of folate around the time of conception has now been
convincingly shown to increase the risk of neural tube defects (NTD), one of the
most common congenital abnormalities—especially in women with a previously
affected pregnancy (CDC, 1991; MRC Vitamin Study Research Group, 1991).

If intake of one or more vitamins or minerals is chronically very low, serious
overt deficiency diseases can develop (e.g., rickets resulting from vitamin D
deficiency). Suboptimal nutrient intakes may increase long-term impacts on
morbidity and on risks of heart disease and cancer (Block, 1991; Knekt et al.,
1991; Olson, 1993; Steinberg et al., 1992).

Among lactating women, low maternal intakes may have relatively little
effect on the concentrations of iron, copper, zinc, calcium, and folate in breast
milk but may lead to depleted maternal stores of these nutrients (IOM, 1991).
Such depletion of stores compromises the mother's nutritional status, the health
of subsequent infants, or both. Long-term deficiency of vitamin B12 intake by a
lactating woman can lead to vitamin B12 deficiency in the infant (see the section
"Vegetarian Diets").

Inadequate Diet as an Indicator of Nutrition and Health Benefit

A major goal of the WIC program is to improve the quality and sufficiency
of diets consumed by low-income pregnant, postpartum, and breastfeeding
women, infants, and children who are at nutrition risk. The nutritious foods
provided by the WIC program can help correct subclinical deficiency states and
replenish stores of many nutrients. The supplemental food package provided
through the WIC program consists of foods chosen because they are concentrated
sources of a number of nutrients believed to be in short supply in the diets of
low-income women and children.

Evaluations of the WIC program indicate that the program has had positive
and measurable effects in reducing the prevalence of iron deficiency anemia (Yip
et al., 1987, 1992) and the incidence of low and very low birth weight (Devaney
et al., 1992; Edozien et al., 1979; Kennedy et al., 1982; Metcoff et al., 1985).
These reductions are likely mediated wholly or in part through dietary
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improvement. In addition, the program has been shown to be effective in
improving dietary quality among children (Rush, 1988). Nutrition assessment and
education in the program focus on diet in the prevention or amelioration of
nutrition problems. Several studies of WIC program participants and other groups
have shown nutrition education to be effective in changing both knowledge and
attitudes about nutrition (Johnson and Johnson, 1985; Navaie et al., 1994), and
such nutrition-related behaviors as meal planning, shopping, and food preparation
(Koblinsky et al., 1992).

Use of Inadequate Diet as a Risk Indicator in the WIC Setting

Table 6-1 provides information about the use of inadequate diets as a
nutrition risk criterion by WIC state agencies. The most often cited risk criteria
are deficiencies in vitamins A, C, and D; iron; protein; and/or calcium (not
shown). Many WIC programs report using "inadequate or excessive calorie
intake" as a risk criterion. The RDA cutoff points reported to be used by WIC
agencies in 1992 ranged from 66 to 100 percent of the RDA.

Tools and Cutoff Points to Assess Inadequate Diets

Dietary assessment is used to obtain presumptive evidence of dietary
deficiencies or excesses in individuals. Self-report of recent or usual intake is the
only practical approach in the WIC program setting. For women and children, the
most commonly used instrument for assessment of dietary inadequacy in the WIC
program is some type of food frequency questionnaire (FFQ), a 24-hour recall of
food intake, or both.

The actual instruments used vary widely (Gardner et al., 1991), as do the
guidelines for interpretation of the information obtained, including definitions of
inadequacy. Twenty-four-hour recall data on food intake are generally interpreted
either in terms of food groups (see previous section "Inappropriate Dietary
Patterns") or in terms of the Recommended Dietary Allowances (RDA) (NRC,
1989).

Most FFQs used by the WIC program examine patterns of food intake and
do not produce estimates of nutrient intake. Recently, FFQs have been developed
that can provide computer-generated estimates of nutrient intakes and then
compare them to the RDAs (Jacobson et al., 1990; USDA,_1994). Either a 24-
hour recall of food intake or a food frequency questionnaire (FFQ) may be useful
for nutrition education purposes, but each has different limitations when used as
the basis for estimating adequacy of nutrient intake. Since 24-hour recalls or
FFQs are methods currently in use in WIC programs, the performance
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of these measures in identifying inadequate diets among individuals is briefly
reviewed.

Twenty-four-hour recalls. The major factor constraining the ability to infer
usual intake from a recall of recent food intake (last 24 hours or the previous
day's intake) is within-person variation in food intake over time, including day-
to-day variation and periodic variation (e.g., day-of-the-week effects, effects
related to the timing of household income, and seasonal effects) (Beaton et al.,
1979; LSRO/FASEB, 1986; NRC, 1986). The ratio of within-person to between-
person variance in nutrient intake from food intake data collected by a 24-hour
recall is large enough that a single 24-hour period cannot be used with any
reliability to assess the usual intakes of individuals. Single 24-hour recall data can
be used to describe the mean intakes of populations or groups of people if the
sample is large enough; the limitation is in the extrapolation of the data to the
probability of the risk of deficiency or excess for an individual. For most
nutrients, within-person variation can be reduced if the individual's mean of many
days is used, but the number of days is so large as to be impractical in the WIC
setting.

Food frequency assessments. Food frequency questionnaires or interviews
theoretically provide relatively stable estimates of usual intakes because they
cover an extended period: in the WIC program this is typically the previous week
or month. With a food frequency instrument, a prespecified list of foods is used
and the respondent is asked to estimate the frequency of consumption of each
item. Compared with diet recalls, FFQs are less subject to omissions because of
incomplete recall. Some FFQs ask the respondent to estimate usual portion sizes.

Most of the methodologic development and validation of food frequency
instruments has been within the context of chronic disease epidemiology, rather
than with attention to considerations of targeting. The Block FFQ (Block et al.,
1986) was developed on the basis of 24-hour dietary recall collected from adults
in NHANES II, including the major food sources of energy and 17 nutrients and
incorporating the usual portion sizes of those foods. Validation studies of the
original (100-item) version of the Block FFQ have been reported for a variety of
adult groups (Block et al., 1990, 1992; Coates et al., 1991; Mares-Perlman et al.,
1993; Sobell et al., 1989). Two new versions, one for children and one for
women, have been developed and tested for use in WIC (USDA, 1994).

A second widely used food frequency questionnaire, available in several
versions, was developed at Harvard University by Willett and others (Willett,
1990) and has been modified for several specific populations. The food lists were
drawn from food records collected from participants in several different pilot
studies. Validation studies have been reported for female nurses (Salvini et

DIETARY RISK CRITERIA 276

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


al., 1989; Willett et al., 1985, 1987), male health professionals (Feskanich et al.,
1993; Rimm et al., 1992), low-income pregnant women (Suitor et al., 1989), and
children (Stein et al., 1992). The Harvard FFQ has been adapted for use in the
WIC program and tested for practicality in Massachusetts (M. Rodan,
Georgetown University, personal communication, 1995). It provides an index of
nutritional quality and information about food patterns, but it was intentionally
designed not to automatically generate estimates of absolute nutrient intakes.
(These estimates can be accessed for data analysis, however.)

Recently, Block and colleagues (USDA, 1994) completed a systematic
validation study of both the Harvard and the Block FFQs with more than 600
individuals (pregnant, breastfeeding, and postpartum nonbreastfeeding women
and children ages 1 to 5 years) within the WIC program setting. The sample
included approximately equal numbers of black, Hispanic, and white subjects.
These subjects were recruited from sites in four geographic areas of the country
(Northeast, Pacific, South, and Midwest). Study participants completed either the
Harvard FFQ or the Block FFQ, three nonconsecutive 24-hour dietary recalls (by
telephone), and a second food frequency questionnaire. The multiple 24-hour
dietary recall data were used as the standard of comparison for the nutrients
targeted by the WIC program: protein, vitamin A, vitamin C, iron, and calcium.
In addition, total energy intake was estimated.

The Block FFQ performed better than the Harvard FFQ for black and white
women. For the Block FFQ, correlations with nutrient estimates from the three
diet recalls were equal to or greater than 0.4, and the Block FFQ also showed
more statistically significant ranking agreements by quartile than did the Harvard
FFQ (six versus two). Neither FFQ performed well for Hispanic women or for
children of any ethnic background. On the basis of that work, the authors
recommended further research to develop appropriate food frequency
questionnaires or methods of administration for Hispanic women. For children,
they recommended further development and validation of a brief set of questions
for assessing appropriate dietary intakes (USDA, 1994).

For black and white women, the Block FFQ performed as well as validated
FFQs that are widely used in epidemiologic studies. Correlations of
approximately 0.6, while considered acceptable for epidemiologic studies, result
in much misclassification (and thus low yield of risk). Moreover, a substantial
fraction (up to 15 to 20 percent) of WIC participants appear to have difficulty
completing FFQs appropriately, with gross overestimation of intake the most
common problem (P. Pehresson, Nutrient Data Laboratory, USDA Agricultural
Research Service, personal communication, 1995; Suitor et al., 1989; USDA,
1994).
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Interpretation of Nutrient Intake Data

When data from a 24-hour recall or a quantitative food frequency
assessment are to be converted to estimates of nutrient intakes, they must be
processed through a computerized program that matches data on foods and
serving sizes to data on the nutrient composition of food items. Increasingly,
nutrient analysis software is becoming available in clinic-adapted forms.
However, to date, only the North Dakota WIC program has computerized its
system for collecting dietary data. Thus, comparison of calculated nutrient intake
values with a standard such as the RDAs is impractical as an eligibility criterion
in most settings.

Block's recent study, which analyzed data from multiple nonconsecutive
days of intake recall, indicates that if intake of a single nutrient below 100
percent of the RDA were used as a cutoff point, essentially all of the women
eligible for WIC program participation on the basis of income would be
considered at risk (USDA, 1994). However, except for energy, RDAs are set high
enough to provide for adequate estimated intakes for essentially all of the healthy
population; thus, the majority of the population will have adequate intakes at
levels below the RDAs.

The use of self-reported food intake, whether by 24-hour recalls or food
frequency methods, is not a valid method of estimating calorie intake. Whether
the dietary information is obtained by 24-hour recalls or FFQs, heavy adults and
adolescents fairly consistently underreport their total energy intakes, and mothers
may overreport the energy intakes of their young children. More appropriate
ways to identify inadequate energy intake are assessment of weight-for-height
and change in weight, and asking questions designed to elicit information about
access to food.

Recommendations for Inadequate Diet

There is no doubt that if true inadequate nutrient intake could be identified
with sensitivity and specificity, inadequate diet would constitute a high priority
nutrition risk criterion. If the usual intake of any of the nutrients targeted by the
WIC program is truly low, there is also no doubt that the WIC program's food
package and nutrition education would result in a nutrition and health benefit.
However, the assessment tools currently in use for identifying usual nutrient
intakes have very low yield. That is, of the individuals identified to have a
nutrition risk, a high proportion may not actually be at risk for inadequate diet.
Moreover, a high proportion of false negatives is also likely.

Therefore, the committee recommends discontinuation of use of inadequate
diet as a nutrition risk criterion. For similar reasons, the committee recommends
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discontinuation of excessive caloric intake as a nutrition risk criterion.
Nonetheless, the value of collecting information about food intake as a basis for
well-targeted nutrition education in the WIC program provides strong support for
continued use of diet assessment. Research is urgently needed to develop
practical and valid assessment tools for the identification of inadequate diets.

FOOD INSECURITY

Definition of Food Insecurity

The term food security was first used in the international development
literature in the 1960s. By the mid-1980s, national and regional definitions
reflected concern about the food security of households, recognizing that limited
access to food supplies at the level of the household (consumption unit) is a
primary determinant of malnutrition (Maxwell and Frankenberger, 1992; Bickel
et al., 1995). Attention was directed to the generally understood but ill-defined
concept of ''hunger," and the multiple social and health effects of poverty
(Mayer, 1990). During the 1980s, several groups conducted substantial
theoretical and empirical work from which to develop measurement tools for
hunger and risk of hunger (Campbell, 1991; FCS, 1994; Margen and Neuhauser,
1987; Mayer, 1990, and accompanying papers; Radimer et al., 1990, 1992;
Wehler et al., 1992). The important theoretical contribution of these efforts was
the concept and empirical demonstration of hunger as an active "managed
process" of adaptation and coping (Radimer et al., 1990, 1992). This concept was
congruent with the work in international contexts that described a sequence of
progressively less reversible management decisions by which households cope
with food scarcity and shortage (Maxwell and Frankenberger, 1992).

The incorporation of the concern with household-level "hunger" into the
notion of household-level food insecurity in the United States was articulated
clearly for the first time by a Life Sciences Research Organization expert panel in
1990. This panel clearly defined food security, food insecurity, and hunger in the
U.S. context, as follows (LSRO/FASEB, 1990):

Food Security is access … at all times to enough food for an active, healthy life
and includes at a minimum: a) the ready availability of nutritionally adequate
and safe foods, and b) the assured ability to acquire acceptable foods in socially
acceptable ways.
Food Insecurity exists whenever the availability of nutritionally adequate and
safe foods or the ability to acquire acceptable foods in socially acceptable ways
is limited or uncertain.
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Hunger, in its meaning of the uneasy or painful sensation caused by a lack of
food, is in this definition a potential, although not necessary, consequence of
food insecurity. Malnutrition is also a potential, although not necessary,
consequence of food insecurity.

Since the federal definition of poverty is based on the ability to purchase the
USDA Thrifty Food Plan with no more than one-third of the household's income,
households with incomes below the poverty level might be considered by
definition to be suffering from food insecurity. In some areas, high relative costs
of such other necessities as housing and utilities place individuals at risk of food
insecurity even if their incomes are considerably above the official poverty level.
In a recent analysis of the 1986 CSFII, Cook and Martin (1995) demonstrated a
higher prevalence of low energy intakes (< 50 percent of the RDA) among
children ages 3 to 5 years in households with incomes less than 130 percent of the
federal poverty level versus those in households with incomes higher than that
cutoff.

Prevalence of Food Insecurity

The prevalence of food insecurity is assumed to be high based on the income
eligibility criteria for WIC participation. The concept of food insecurity as a
measurable and scalable continuum rather than as a dichotomous variable
underlies current efforts to develop adequate tools to measure prevalence. A basic
question on food security was included in the 1977–1978 NFCS, when for the
first time respondents were asked to describe the food eaten in their household as
"enough and the kind we wanted to eat"; "enough, but not always the kind we
wanted to eat"; ''sometimes not enough to eat"; and "often not enough to eat."
This question has also been incorporated in the CSFII surveys. NHANES III
incorporated a modification of the question plus some indicators adapted from the
work by Wehler and colleagues (Briefel and Woteki, 1992).

In 1992, the National Nutrition Monitoring and Related Research Program
recommended that the USDA and the National Center for Health Statistics
develop a standardized mechanism, instrument, and associated methodologies for
defining and obtaining data on the prevalence of "food insecurity" or "food
insufficiency" in the United States (Federal Register 58(32):752–806). In
response to this and earlier mandates, an instrument was developed that includes a
series of questions designed to measure food shopping behavior (all households).
For those households with income and expenditure patterns that indicate risk of
food insecurity, the instrument includes sections on food sufficiency, coping
mechanisms and food scarcity, and concern about food sufficiency. The aim was
to develop a scaled, ordinal measure of the degree of household food insecurity
that would lead to empirically based categories of (1)
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food secure households; (2) mild (Level 1) food insecurity; (3) more serious
(Level 2) food insecurity; and, (4) severe (Level 3) food insecurity. The data for
validation of this tool were collected as part of the supplement to the Current
Population Survey by the Bureau of the Census in April 1995. Analyses of those
data are not available at this writing but should provide a basis for prevalence
estimates in the population and in various subgroups. No data on the proportion
of WIC program participants who meet any particular criterion for food
insecurity, beyond the income levels that certify them for participation in the
program, were available to the committee.

Food Insecurity as a Predictor of Nutrition and Health Risk

Few published data directly link measures of household food insecurity to
dietary quality or indices of malnutrition. However, food insecurity is a logical
mediating variable between poverty and poor dietary quality and indices of
malnutrition (particularly iron deficiency) that are strongly related to poverty.
Available data indicate that homeless individuals, among whom food insecurity is
almost certain, have diets low in dairy products, fruits and vegetables, and whole
grains (Cohen et al., 1992). The 1989–1991 CSFII showed somewhat lower total
energy intakes and a higher proportion of dietary energy from fat in children from
less food-secure households (Kennedy and Goldberg, 1995).

Aside from the direct linkages of food insecurity with poor diet and poor
nutrition status, food insecurity likely leads to preventable non-nutrition-related
health risks. When income is sufficiently low that food cannot be reliably
purchased in sufficient quantities, other unessential expenditures are bound to be
curtailed by households. Thus, needed medical care, especially for preventive
services for women and children may not be sought even if there is no direct
charge, because of transportation costs, lost wages, or other factors.

Food insecurity itself may be regarded as a poor nutrition outcome, apart
from the dietary, nutrition, and health risks that it may create (Campbell, 1991).
The right to access to adequate food, particularly for children, has been codified
in numerous international documents and declarations (Eide et al., 1992; Kent,
1993), including the United Nations Children's Fund's "Declaration on the Rights
of the Child," to which the United States became a signatory in early 1995.

Food Insecurity as a Predictor of Nutrition and Health Benefit

The WIC program is designed specifically to provide enhanced nutrition and
health care during vulnerable periods of growth and development. It is logical to
assume that the benefit from food, nutrition education, and referrals
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will be greatest for individuals residing in households where the food supply is
least assured and least adequate.

Limited data from the United States and other countries indicate that infants
and young children tend to be relatively protected by families during periods
when food is in short supply because adults and older children in the household
tend to make food available by decreasing their food intakes (Harrison and
Muramoto, 1994; Neumann et al., 1989; Radimer et al., 1992). The provision of
adequate and nutritious food to infants through the WIC program, and the
provision of food supplements for their mothers and young siblings, spares the
household's resources and thus may benefit all household members, even those
who do not partake directly of the WIC program's food package.

Assessing Food Insecurity in the WIC Setting

In 1992, only one state WIC agency (Montana) reported using hunger or
food insecurity as a criterion for WIC program eligibility (Montana WIC Program
Policy Statement, 1992).

Tools and Cutoff Points to Assess Food Insecurity

In the WIC setting, the focus should be on identification of individuals truly
experiencing hunger or at risk for hunger through intermittent or continuing
household food insecurity of a moderate or severe degree. Available brief
assessment tools and the rapidly evolving work on measurement tools related to
food insecurity provide resources for the WIC program to consider when
developing such tools for the WIC population. Development and validation of
appropriate assessment tools for the WIC setting should have high priority.

Recommendations for Food Insecurity

Food insecurity presents risks of malnutrition and unhealthful dietary
patterns in both the present and the future. Furthermore, food insecurity can be
considered a concern in its own right. Because of the fundamental relationship of
food availability to nutrition and health, the committee assumes that identification
of true food insufficiency in the WIC program setting would ordinarily result in
certification for eligibility of those who are at nutrition and health risk. The
potential to benefit from WIC participation is expected to be high on theoretical
grounds. Therefore, the committee recommends use of food insecurity as a risk
criterion and further research to specify better the overall yield of benefit and the
components of that yield.
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SUMMARY

Assessment of dietary intake and eating practices is integral to the WIC
program. Such assessment focuses attention on food and diet as central to health,
provides a basis to tailor the educational and referral components of WIC program
interventions, and may be used as a basis for determining program eligibility. See
Table 6-3 above for the committee's recommendations for dietary risk criteria.

Review of data on use of the food frequency questionnaire or 24-hour recall
of food intake to identify nutrient inadequacy indicates the yields of these
techniques are likely to be quite low. Thus, the committee recommends that they
not be used for this purpose in the WIC program, but modifications of these tools
may be useful for identifying inappropriate diet. Since the whole-diet approach to
assessment focuses attention on diet in relation to health and provides a basis for
nutrition education, use of diet recalls or food frequency questionnaires is
recommended for this purpose.

Given the limitations of the methods used for the assessment of dietary
risks, research efforts should be undertaken to develop, refine, and validate
practical assessment tools that can be used to detect inappropriate diet,
inadequate diet, and food insecurity in the context of the WIC program.
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7

Predisposing Nutrition Risk Criteria

A final category of nutrition risk criteria used in the WIC program (Special
Supplemental Nutrition Program for Women, Infants, and Children) is conditions
that predispose persons to inadequate nutrition patterns or nutritionally related
medical conditions (7 CFR Subpart 2, Section (d)(2)(iv)). In general, predisposing
risk criteria are used to certify women, infants, and children for participation in
the WIC program under Priority VII. In the face of funding constraints, however,
individuals eligible for participation in the WIC program under Priority VII often
are not served by the program. Yet, of all of the nutrition risk criteria discussed in
this report, predisposing nutrition risk criteria may support most clearly the
preventive nature of the WIC program.

Legislatively, the use of predisposing risk criteria has an interesting history.
The Child Nutrition Amendments in 1978 (Public Law 95-627) expanded the
definition of nutrition risk to include predisposing conditions including, but not
limited to, alcoholism and drug addiction . … Subsequent changes in regulations
added homelessness and migrancy as specific predisposing nutrition risk criteria.
Since health professionals have recently come to consider alcoholism and drug
addiction as medical risks, these criteria too are now generally used as medical
risk criteria to place individuals in one of the top three priorities. The Food and
Consumer Service (FCS, administrative home to the WIC program at the U.S.
Department of Agriculture [USDA]) has not considered homelessness, migrancy,
or most other predisposing nutrition risk criteria as conditions that warrant
placement of individuals in one of the top three priorities without a documented
nutrition or medical risk (Federal Register, 59(66): 16, 146-16, 149).
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The category of predisposing conditions poses a challenge to the
committee's analysis of the scientific basis of the nutrition risk criteria. A large
number of behavioral, cultural, nutrition, and medical conditions can place
individuals at risk of poor nutrition status, and states have used considerable
latitude in defining predisposing nutrition risk criteria. In addition to
homelessness and migrancy, other predisposing risks used to certify the eligibility
of individuals for participation in the WIC program include passive smoking, low
maternal education, young caregiver, battering, child of a mentally retarded
parent, and child abuse and neglect. This chapter summarizes the scientific
evidence for these predisposing nutrition risk criteria. Table 7-1 presents the
number of states using each of these predisposing risk criteria for women,
infants, and children. Table 7-2 provides a summary of these criteria as predictors
of nutrition risk and of benefit from WIC program participation.

This chapter does not cover caretaker physically disabled or inadequate
facilities for food preparation or storage. Physical disability is a broad term
covering widely varying conditions, most of which are compatible with
appropriate child care. Apart from homelessness, the committee did not find a
scientific basis on which to review the relationship between food preparation
facilities and nutrition risk or benefit.

TABLE 7-1 Summary of Predisposing Risk Criteria in the WIC Program and Use by
States

States Using
Risk Criterion Pregnant Womena Infants Children
Homelessness 1 — —
Migrancy — 21 20
Passive smoking 3 — —
Low level of maternal education and
illiteracy

2 — —

Young caregiver — 6 0
Maternal depression — — —
Battering 7 — —
Child abuse or neglect — 9 7
Child of a mentally retarded parent — 35 26

NOTE: Dashes denote that the criterion was not reported for that population.
a Data for postpartum women were not readily available.
SOURCE: Adapted from USDA (1992).
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The committee's recommendations for predisposing nutrition risk criteria are
summarized in Table 7-3.

HOMELESSNESS

Until recently, homelessness by itself was not accepted as a valid nutrition
risk criterion for eligibility for participation in the WIC program. Homeless
women, infants, and children were eligible for the WIC program only if they had
some other documented nutrition risk. However, based on the recommendations
of the National Advisory Council on Maternal, Infant, and Fetal Nutrition
(USDA, 1992), recent final regulations for participation in the WIC program
(Federal Register , April 19, 1995) added homelessness and migrancy to the
predisposing nutrition risk criteria for the WIC program. The regulations place
individuals who are eligible solely on the basis of homelessness or migrancy
under Priority VII. However, state WIC agencies, at their discretion, may place
these individuals in priority groups as follows: pregnant or breastfeeding women
and infants in Priority IV; children in Priority V; and postpartum women in
Priority VI.
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Prevalence of and Factors Associated with Homelessness

The definition of a homeless individual used by the WIC program is broad:

a woman, infant or child who lacks a fixed and regular nighttime residence; or
whose nighttime residence is: a supervised publicly or privately operated shelter
(including a welfare hotel, a congregate shelter, or a shelter for victims of
domestic violence) designated to provide temporary living accommodation; an
institution that provides a temporary residence for individuals intended to be
institutionalized; a temporary accommodation in the residence of another
individual; or a public or private place not designed for, or ordinarily used as, a
regular sleeping accommodation for human beings (Federal Register, 59
(66):16, 146-16, 149).

Estimates of the number of homeless people vary widely because of
ambiguities in the definition of homelessness and lack of a reliable counting
method. During the 1980s, point-prevalence estimates of homelessness in the
United States ranged from 350,000 to more than 3 million (USDA, 1991). Owing
to inevitable design problems, surveys that actually try to count the number of
homeless individuals generally provide smaller estimates than do other methods
of estimating prevalence (Link et al., 1994). This recent study reports lifetime
(any time) and 5-year prevalence estimates of homelessness that are significantly
higher than previous point-prevalence estimates: (1) a lifetime combined
prevalence of all types of homelessness of 14.0 percent (26 million individuals);
(2) a 5-year (1985 to 1990) prevalence of all types of homelessness of 4.6 percent
(8.5 million individuals); and (3) a lifetime prevalence of literal homelessness
(sleeping in shelters, abandoned buildings, bus and train stations, etc.) of 7.4
percent (13.5 million individuals). Comparison of these 5-year and lifetime
prevalence estimates with the earlier point-prevalence estimates of homelessness
suggests a fluid process with people flowing in and out of homelessness.

Despite controversy over the absolute numbers, there is consensus that the
number of homeless individuals increased steadily during the 1980s (Rossi et al.,
1987). During this period several surveys of local areas found that between 30
and 50 percent of the homeless were families with children, usually headed by
single women with at least one child under 18 years (Bassuk et al., 1986; Miller
and Lin, 1988; New York Coalition for the Homeless, 1986; U.S. Conference of
Mayors, 1984, 1986, 1987).

A variety of risk factors are associated with homelessness. Weitzman (1989)
suggests that pregnancy and recent birth are precipitating factors for
homelessness. Homeless women, especially homeless pregnant women, are more
likely than housed low-income women to have alcohol problems, to use drugs,
and to smoke (Becker et al., 1992; Fischer, 1991; Jaffee et al., 1992). Homeless
women are also likely to be victims of domestic violence; 33 to 89
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percent of all homeless women are estimated to have experienced abuse at some
point during their life (Bassuk and Weinreb, 1993).

Homelessness as an Indicator of Nutrition and Health Risk

Although somewhat sparse, the empirical evidence, as identified below,
documents poorer pregnancy outcomes, increased risk of malnutrition and health
problems, low utilization of preventive health services, and a higher incidence of
developmental delays and learning problems among homeless families with
women and their children.

Women. In general, homeless women experience a variety of health
disorders and problems. Higher than expected levels of iron deficiency anemia,
overweight and obesity, and high serum cholesterol concentrations were found
among single homeless women living in temporary housing shelters in Kansas
City, Missouri (Drake, 1992), and among homeless men and women in New York
City (Luder et al., 1990). Homeless women are also found to have higher
prevalence of such chronic health problems as hypertension, diabetes mellitus,
coronary heart disease, mental illness, alcoholism, and tuberculosis (Drake, 1992;
Luder et al., 1990).

Pregnancy outcomes are worse for low-income homeless women than for
other low-income women. A study of homeless pregnant women in New York
City found significantly higher infant mortality rates and rates of low birth
weight (LBW) among the homeless women than among women living in low-
income public housing (Chavkin et al., 1987). Another study of birth outcomes in
New York City found that pregnant WIC participants were three times more
likely to have LBW newborns if they were homeless (Jaffee et al., 1992).

The explanation of the poorer pregnancy and health outcomes for homeless
pregnant women is most likely a combination of inadequate prenatal care, poor
nutrition, and other behavioral and health problems. In the 1982–1984 New York
City study of homeless pregnant women and housed low-income pregnant
women, 40 percent of the homeless women received no prenatal care, compared
with less than 15 percent of the women living in public housing (Chavkin et al.,
1987). In Jaffee's study of homeless pregnant women in New York City,
pregnant homeless WIC program participants were four times more likely to lack
prenatal care than similar WIC program participants with housing (Jaffee et al.,
1992).

Studies of the diets and eating patterns of all homeless individuals suggest
the following: increased risk of protein-energy malnutrition and chronic
malnutrition; high intakes of sodium, saturated fat, and cholesterol; shortages of
essential nutrients; low dietary adequacy scores; and primary sources of food that
include fast-food restaurants, shelters, delicatessens, and garbage bins
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(Luder et al., 1989, 1990; Wiecha et al., 1991; Wolgemuth et al., 1992). The few
studies of dietary intakes by single homeless women living in shelters found (1)
low mean intakes of iron, calcium, magnesium, zinc, and folate (< 50 percent of
Recommended Dietary Allowances [RDAs]) (Drake, 1992); and (2) higher than
recommended fat intake (Drake, 1992); and (3) low average intake of servings in
each of four food groups and a high intake of foods of low nutrient density (28
percent of total food intake) (Bunston and Breton, 1990).

Children. The socioeconomic, health, and nutrition problems faced by
homeless women are exacerbated for their homeless infants and children.
Homeless children are at increased risks of infectious diseases, growth and
developmental delays, behavioral and emotional problems, and a host of other
biologic and developmental insults.

The frequency of health problems among homeless children exceeds that of
housed comparison groups or standard reference populations with places to live.
In particular, homeless children have very high rates of delayed immunizations
(Acker et al., 1987; Alperstein et al., 1988; Miller and Lin, 1988). Other health
problems experienced by homeless children include a high reported rate of child
abuse and neglect; a higher incidence of asthma; and increased risks of infectious
disease, especially conjunctivitis, ringworm, gastrointestinal disorders, upper
respiratory infections, and scabies and lice infestations (Khan, 1991). High
proportions of homeless children and their families have no regular source of
medical care, and they over-rely on hospital emergency rooms for primary health
care (Hu et al., 1989; Roth and Fox, 1990; Wood and Valdez, 1991). Homeless
children also suffer disproportionately from significant behavioral and
developmental problems that affect their cognitive growth and development
(Bassuk and Rubin, 1987; Bassuk et al., 1986; Eddins, 1993; Parker et al., 1991).

Studies examining measures of physical growth of homeless children
provide mixed evidence on the prevalence of acute and chronic malnutrition.
Those studies differ considerably on the basis of the geographic areas studied and
the age groups examined, but together, they present a broad-based overview of
the physical growth status of homeless children. Some studies of homeless
children reported weight-for-height and height-for-age measurements similar to
those for other low-income children, suggesting that malnutrition is not
disproportionately prevalent among homeless children (Lewis and Meyers 1989;
Alperstein et al., 1988; Wood et al., 1990). In contrast, one study of homeless
children in New York City reported a higher than expected prevalence of stunting
(low height-for-age) but not wasting (low weight-for-height), suggesting
moderate, chronic malnutrition (Fierman et al., 1991). Another study of homeless
preschoolers in Baltimore found a higher than expected prevalence of wasting,
suggesting that some homeless children may have experienced acute
undernutrition (Taylor and Koblinsky, 1993).
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The most typical growth problem found among homeless children is an
increased risk of obesity. Estimates of the percentage of homeless children who
are overweight range from 12 to 35 percent (Miller and Lin, 1988; Taylor and
Koblinsky, 1993; Wood et al., 1990).

Estimates of the prevalence of anemia among homeless children vary widely
across studies, ranging from 2 percent to nearly 50 percent (Acker et al., 1987;
Arnstein and Alperstein, 1987; Wright and Weber-Burdin, 1987). Although
limited in number, most studies find that the prevalence of anemia is significantly
higher among homeless children than among other low-income children (Acker
et al., 1987).

Higher than expected rates of obesity, anemia, and stunting among homeless
children are consistent with poor dietary quality. One comprehensive study found
a wide range of poor eating habits and inadequate diets among homeless children
in two temporary housing shelters in Kansas City, Missouri, during 1989 (Drake,
1992). Although a sufficient quantity of food was available for these children, the
foods offered were typically convenience and prepackaged foods that were high
in fat and saturated fat and low in nutrient density. The most common method of
food preparation was frying. Average intakes of iron, magnesium, zinc, and folate
were about 50 percent of the RDA. Most mothers of infants did not use iron-
fortified formulas, as recommended, but instead fed their infants homogenized
whole milk from a bottle. Taylor and Koblinsky (1993) confirm the inadequate
iron intakes of homeless children, and several studies find that diets of homeless
children are lacking in fresh fruits and vegetables (Drake, 1992; Taylor and
Koblinsky, 1993; Wood et al., 1990).

There are apparently no research studies that have investigated the dietary or
health effects of WIC program participation on homeless women and their
children.

Homelessness as an Indicator of Nutrition and Health Benefit

Despite the lack of empirical evidence, the nutrition and health problems
experienced by homeless women and their children underscore their need for the
nutrition education, nutritious foods, and referrals to health care provided through
the WIC program. Low iron intakes and higher than expected prevalence of
anemia could be addressed through the provision of supplemental food through
the WIC program and education on food sources of iron, ways to increase iron
absorption, and the appropriate use of iron supplements, especially iron-fortified
formula for bottle-fed infants and iron-fortified infant cereal for all infants older
than 3 to 4 months. Obesity and other growth problems could be diminished
through the provision of supplemental nutritious foods through the WIC program
and through education on food sources of nutrients and food preparation
techniques. Finally, referrals to appropriate health care, and other
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services, such as the Food Stamp Program or prenatal care, would also hold
potential for reducing nutrition risk.

Limited evidence suggests that WIC program participation by homeless
families with women, infants, and children is less than that by similar low-income
families with housing. In New York City in 1988, only 44 percent of homeless
women who were pregnant or who had new infants were participating in the WIC
program, compared with 60 percent of eligible housed women (Weitzman,
1989). In Boston, a study of homeless families with children reported a
participation rate in the WIC program of 54 percent (Lewis and Meyers, 1989).
The authors suggest that the lack of storage for perishable foods and the high
mobility of homeless families contribute to low rates of WIC participation in the
WIC program. Siegler and colleagues (1993) report on a WIC food package that
was adapted for the living conditions of homeless families and nutrition education
that focused on food safety, foods requiring little or no cooking, and healthful
snacks for children.

Other factors that may contribute to low participation rates include the lack
of adequate kitchen facilities in homeless shelters, lack of transportation, mistrust
of health care providers, the lack of a safe and stable living environment, mental
illness, domestic violence, alcoholism, and drug abuse.

Use of Homelessness as a Nutrition Risk Criterion in the WIC Setting

As discussed earlier, homelessness has only recently been allowed for use as
a predisposing nutrition risk criterion by state WIC programs. Given the severe
health and nutrition problems experienced by homeless women, infants, and
children, it is highly likely that they are placed in a priority higher than VII by
virtue of an anthropometric, medical, or dietary nutrition risk criterion or by
virtue of the state's option to place homeless program applicants in Priorities IV
through VI. This may be less likely for those who are newly homeless. In the face
of the funding constraints encountered by the WIC program, concerns have been
raised that homeless women, infants, and especially children may not be served
because of the lower priority assigned to homelessness as a nutrition risk
(Lenihan, 1994).

Recommendation for Homelessness

In summary, the scientific evidence unquestionably documents significant
health and nutrition risks associated with homelessness and identification of
homelessness is relatively straightforward. There is theoretical evidence of
benefit from WIC program participation among homeless women, infants, and
children. The committee recommends that homelessness be used as a nutrition
risk criterion for women, infants, and children in the WIC program, at a priority
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level higher than VII, and emphasizes the value of specially tailored food
packages for the homeless.

MIGRANCY

Testimony before the National Advisory Council on Migrant Health
indicates that lack of permanent housing for the migrant population predisposes
migrants to the same set of problems identified above for homeless individuals.
As a result, the final WIC program regulations published in the April 19, 1995,
Federal Register also included migrancy as a predisposing nutrition risk criterion
certifying eligibility for participation in the WIC program. Migrant individuals
who are eligible for participation in the WIC program on the basis of categorical
criteria and income but who lack any other documented medical or nutrition risk
criterion are placed in Priority VII, with the state having the option of placing
individuals in Priorities IV through VI.

Prevalence of and Factors Associated with Migrancy

Lack of reliable data on the number of migrants makes it difficult to
calculate rates of mortality and morbidity and the prevalence of health problems
and disability. As with homelessness, estimates of the prevalence of migrancy
reflect both variations in its definition and counting methods.

There is no standard definition of migrant among government agencies. WIC
program regulations refer to the term migrant and migrant farmworker
interchangeably and define a migrant farmworker as ''an individual whose
principal employment is in agriculture on a seasonal basis, who has been so
employed within the last 24 months, and who establishes, for the purposes of such
employment, a temporary abode" (Federal Register, 59(66):16, 146–16, 149).

Estimates from the USDA and the U.S. Department of Labor generally
count only employed farmworkers over age 14 years, ignoring the dependents of
migrant workers. Thus, those estimates are lower than estimates from the
Department of Health and Human Services (DHHS). The DHHS Office of
Migrant Health estimated that there were about 3 million migrant and seasonal
farmworkers and their dependents in the mid-1980s (Rust, 1990), whereas more
recent estimates range between 4 million and 5 million (DHHS, 1990; Mobed et
al., 1992).

In general, migrant farmworkers have low-incomes, live in crowded and
unsanitary conditions, and perform strenuous physical labor for long hours. The
migrant population comprises people of various racial and ethnic backgrounds,
but the majority are Hispanic in origin. Although most migrant farmworkers are
U.S. citizens, English is often not their primary language and many have low
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levels of education. Studies of migrant farmworkers in Wisconsin in 1978
reported that 35 percent of migrant women of childbearing age were functionally
illiterate (4 or fewer years of schooling) (Slesinger et al., 1986). Literacy levels
improved during the 1980s, but they are still below national levels (Slesinger and
Ofstead, 1993). A very high proportion (63 percent) are children under the age of
16 years, a group that is particularly at risk of infectious diseases and other health
problems from adverse and crowded living conditions (National Advisory
Council on Migrant Health, 1992). The high rate of mobility of migrant
farmworkers makes it difficult for these individuals to maintain continuous and
comprehensive health care.

Migrancy as an Indicator of Nutrition and Health Risk

The array of health and nutrition problems experienced by migrant
farmworkers and their dependents is different from that experienced by the
general population. Common problems documented in the literature include
increased risk of respiratory infections, gastroenteritis, intestinal parasites, skin
infections, otitis media, scabies and head lice, pesticide exposure, tuberculosis,
poor nutrition, anemia, short stature, obesity, hypertension, diabetes mellitus,
congenital anomalies, delayed development, injuries, adolescent pregnancy,
inadequate dental care, and delayed immunizations (AAP, CCHS, 1989; Dever,
1991). However, large gaps exist in the literature on the health status of migrant
individuals, and on factors that contribute to their poor health and nutrition status
(Rust, 1990).

Women. Most studies of the health and nutrition status of migrant
farmworkers combine men and women in the analyses. Yet the data show
convincingly that migrant farmworkers and their dependents experience poor
health and both acute and chronic illnesses. Access to health care is limited, and
most migrant and seasonal workers seek medical treatment for acute illnesses
rather than for preventive services and the management of chronic conditions.

Recent data on pregnancy outcomes for migrant women are not available.
The few older studies (Chase et al., 1971; Slesinger et al., 1986; de la Torre and
Rush, 1989) demonstrated elevated infant mortality rates relative to the rate for
the general U.S. population. Chase and co-workers (1971) reported an infant
mortality rate that was nearly three times the U.S. infant mortality rate at that
time. De la Torre and Rush (1989) found that 24 percent of the migrant women in
their study had experienced one or more miscarriages or fetal death and that 8
percent had experienced at least one infant death.

Old data suggest that inadequate levels of prenatal care, lack of access to
appropriate labor and delivery facilities, and poor nutrition contribute to these
higher than average rates of infant mortality (Chase, 1971). Reasons cited for

PREDISPOSING NUTRITION RISK CRITERIA 305

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


not receiving prenatal care included lack of money, lack of transportation, lack of
child care, and lack of a perceived need for prenatal care (National Advisory
Council on Migrant Health, 1992). One-fourth of farmworkers in Wayne County,
New York, expressed a fear and distrust of the medical profession (Chi, 1985).

Data on the adequacies of the diets of migrant farmworkers are very limited
(Cardenas et al., 1976). A study conducted by Public Voice in 1989 reported that
one-half of migrant farmworkers had diets that did not meet the RDA for vitamin
A, iron, or calcium; almost one-third reported running out of food sometime
during the past year; and over one-fifth suffered from intestinal parasites. Finally,
less than one-quarter of eligible migrant farmworkers participated in the Food
Stamp Program—many migrants were not aware of their eligibility (Shotland et
al., 1989).

Many aspects of the living conditions of migrant farmworkers and their
families contribute to poor dietary patterns. Inadequate cooking and food storage
facilities, lack of money for food purchases, limited access to supermarkets, long
working hours, a lack of time to prepare nutritious meals, and overconsumption
of prepackaged and convenience foods may all contribute to poor nutrition.

Children. Information on the health and nutrition status of migrant children
is even more limited than that for migrant women and is similarly based on old
survey data (Chase et al., 1971). In 1969, 55 percent of the preschool-age migrant
children studied in Colorado had below-normal serum vitamin A concentrations.
Other nutrition problems included anemia, stunting, low head circumference, and
low alkaline phosphates concentrations, all suggestive of undernutrition among
preschool-age migrant children.

Like Chase and colleagues, Slesinger provided further evidence of the high
proportions of migrant children under 16 years of age who had not received basic
health services. Chronic health conditions were more common among migrant
children than among all U.S. children surveyed in the 1969 to 1970 National
Health Interview Survey (11 percent of migrant children versus 3 percent of all
U.S. children).

Migrancy as an Indicator of Nutrition and Health Benefit

There is no empirical evidence on migrancy as a predictor of nutrition and
health benefit. However, the wide range of health and nutrition problems of
migrant women and their children suggests that interventions like those provided
through the WIC program have potentially large expected benefits. Poor dietary
quality and the resulting high rates of vitamin deficiencies, stunting, obesity, and
poor perinatal outcomes are evidence of the need for both
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nutrition education and WIC program foods that are high in key nutrients. Health
care and social service referrals and education on the importance of health care
could address perceptions among migrants that preventive health care and
prenatal care are not needed, ways to get appropriate health care, and the
importance of timely immunizations.

Many local agencies have developed programs to overcome language
barriers and cultural differences, transportation problems, lack of child care, and
long working hours of their clientele. Sometimes working in combination with
the Expanded Food and Nutrition Education Program, they adapt their
educational programs to the needs of migrants. Through referral systems, they
strive to achieve a comprehensive approach to meeting their clients' health needs.

Very little information is available on the WIC program participation rate by
migrant women and their children, and no published studies have investigated the
effects of the WIC program on the health of migrant participants. However, a
joint project in North Carolina that includes a WIC program (Watkins et al.,
1990) provides some useful data: (1) more than 90 percent of migrant
farmworker women and children were enrolled in the center's WIC program; (2)
by the third year, there were increases in the average number of prenatal visits (7
to 10), and in the proportion of women entering prenatal care in the first trimester
(from 41 percent to 51 percent); (3) there was a decrease in the percentage of
women with low-birth-weight newborns in the 1986 and 1987 cohorts; (4) the
proportion of children receiving development screens increased (34 percent to
more than 75 percent), and the proportion of children with complete
immunization rose (40 percent to more than 60 percent); and (5) although anemia
remained a common problem throughout the study period, a higher proportion of
returning children than children coming to the center for only one season had a
normal hematocrit level.

In that health center, some nutrition problems have persisted. Although the
women's diets did not include excessive amounts of high-calorie, nutrient-poor
foods, and pica was not a common problem, both women and children reported
low intakes of foods in the dairy and the fruit and vegetable groups. Moreover, 18
percent of infants and children were classified as obese, defined as weight-for-
height at or above the 90th percentile, and the prevalence of stunting was more
than twice the expected rate (Watkins et al., 1990).

This project and its evaluation demonstrate the kind of data collection and
analysis that are needed both to assess the nutrition and health risks of migrant
women and children and to determine the effectiveness of the WIC program in
addressing these risks.
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Use of Migrancy as a Nutrition Risk Criterion in the WIC Setting

FCS has long recognized the special needs of migrant populations and has
incorporated special regulations addressing the unique circumstances of migrant
farmworkers. The Child Nutrition Act of 1966, as amended, stipulates that not
less than 0.9 percent of the sums appropriated for the WIC program must be made
available to eligible members of migrant populations. In addition, state WIC
program plans are required to include information on how program benefits will
be provided to migrant farmworkers and their families, nutrition education plans
must address the special needs of migrant families, and states must provide
expedited processing services for migrant applicants. Migrant participants in the
WIC program are not required to be recertified if they move to a different state
during the middle of an eligibility period.

The recent addition of migrancy as an explicit predisposing nutrition risk
criterion allows migrant women, infants, and children eligible for participation in
the WIC program on the basis of categorical criteria and income to be certified
under Priority VII. However, in the face of funding constraints, migrants eligible
only under Priority VII may not be served. However, states have the option of
placing migrants in Priorities IV through VI.

Data from the 1992 Study of WIC Participant and Program Characteristics
(PC92) provide limited information on the extent to which using Priority VII for
migrancy actually results in unserved migrant individuals. PC92 data were
derived directly from certification records of individuals certified for participation
in the WIC program in April 1992, before migrancy was allowed as a
predisposing nutrition risk criterion. Data on the nutrition risks show that
biochemical risks (hematocrit or hemoglobin level) were reported more
frequently for migrant WIC program participants than for the overall caseload in
the WIC program (USDA, 1994), suggesting that migrant workers are likely to
have some other documented medical or nutrition risks that would place them in a
higher priority. On the other hand, the proportion of migrant WIC participants
without a reported categorization of risk priority is higher than for the WIC
program overall, suggesting that migrancy itself might serve as the predisposing
nutrition risk criterion.

Recommendations for Migrancy

The nutrition and health risks associated with migrancy are well documented
in women, infants, and children and it is easy to identify migrancy. There is a
theoretical basis for benefit from participation in the WIC program. Therefore,
the committee recommends use of migrancy as a nutrition risk criterion for
women, infants, and children by the WIC program.
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However, because evidence on the nutrition risk of migrancy was obtained
15 to 20 years ago and is based on either small clinic-based samples or a few
regional or statewide surveys of the health status of migrant individuals, research
is needed—including a focus on other nutritional status measures such as obesity,
iron deficiency anemia, and poor eating habits.

PASSIVE SMOKING

Exposure to tobacco smoke includes exposure during pregnancy and after
birth to tobacco-smoke-contaminated air either at home or in other environmental
contexts (Samet et al., 1994). Generally, the sources of air contamination are
side-stream smoke from the cigarette's burning end and the smoke exhaled by the
smokers. Passive smoking and involuntary smoking are terms frequently used to
refer to exposure to tobacco-contaminated air, which is the topic in this section.
Maternal smoking, which causes even higher fetal exposure to substances in
smoke, is addressed in Chapter 5.

Prevalence of and Factors Associated with Passive Smoking

Since 1964, the prevalence of tobacco use has decreased dramatically as a
result of educational efforts to discourage tobacco use among adults (DHHS,
1994a). However, smoking continues to be a major public health threat in the
United States among families who meet the criteria for eligibility for participation
in the WIC program.

Of interest to the WIC program is that young females with low levels of
education have shown the least reduction in their smoking habits (U.S. Bureau of
the Census, 1993) (see Chapter 5). Young pregnant women may discontinue
smoking during pregnancy, but smokers are likely to resume smoking after giving
birth and thus expose their young children to tobacco-contaminated air.

Concern over the exposure to tobacco smoke among young children is
rising, as observed in the results of a 1988 nationwide survey (Overpeck and
Moss, 1991). Almost one-half of all U.S. children (42 percent) under age 5 years
were exposed to tobacco smoke. As income and maternal education levels
decreased, the probability of children's exposure to tobacco smoke increased. In
addition, a recent survey in California found that 25 percent of female
nonsmokers 18 to 44 years of age were exposed to passive smoking at work and
34 percent were exposed at work and at home (Burns and Pierce, 1992). Exposure
rates were higher in Hispanics, Asians, and women with less than 12 years of
education.
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Passive Smoking as an Indicator of Nutrition and Health Risk

The level of contamination of indoor air secondary to tobacco use depends
on the number of smokers, the intensity of smoking, the size of the indoor space,
the rate of exchange of indoor and outdoor air, and the use of air cleaning devices
(Samet et al., 1994). Empirical evidence shows increased levels of nicotine and
cotinine (a metabolic by-product of nicotine and a very good indicator of nicotine
exposure) in the serum, urine, and umbilical cord blood of women exposed to
passive smoking (Jordanov, 1990; and Ueda et al., 1989).

Studies of the association between passive smoking during pregnancy and
birth outcomes provide mixed findings. Some studies reported a reduction in
mean birth weight of infants whose mothers were exposed to passive smoking
during pregnancy (Martin and Bracken, 1986; Rubin et al., 1986), whereas other
studies found either no relationship between mean birth weight and passive
smoking (Chen et al., 1989) or an increase in mean birth weight of infants born to
mothers exposed to passive smokers (MacArthur and Knox, 1987). Studies that
examined the relative risk of low birth weight of infants born at term generally
find that maternal exposure to passive smoking during pregnancy is not
associated with an increased risk of term infants being born small-for-
gestational-age (Chen and Petitti, 1995).

A study of day care centers showed that the nicotine exposure for children
from homes where at least one person smoked was ten times higher than that for
children from homes where no one smoked (cited in Samet et al., 1994). More
recently, a study on exposure to tobacco smoke among 6- to 8-week-old infants
living in homes where one member of the family (other than the mother) smoked
showed that their level of urine cotinine was five to six times higher than the
level in infants not exposed to smoking. The infants of mothers and fathers who
both smoked had cotinine concentrations 12 times greater than the concentrations
in infants whose parents that did not smoke (Chilmonczyk et al., 1990).

Recent reviews have extensively documented the effects of involuntary
smoking on children (DHHS, 1989; Poswillo and Alberman, 1992; Samet et al.,
1994). The data consistently show that children of smokers experience an
increased risk of lower respiratory infections, respiratory symptoms, reduced lung
growth, exacerbation of asthma, and irritation of eyes, nose, throat, and lower
respiratory tract (Samet et al., 1994).

Recent evidence from the National Longitudinal Survey of Youth (1992),
based on a nationally representative sample, indicates that involuntary smoking
may lead to behavioral problems in children (Weitzman et al., 1992).
Independently of duration, 4- to 11-year-olds exposed to maternal cigarette
smoking showed increased occurrences of behavioral problems (as indicated by a
behavior problem index). In this sample, which included 2,252 children, 54
percent of the mothers reported smoking during and/or after pregnancy.
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There was a dose-response relationship for children whose mothers smoked
either after pregnancy or both before and after pregnancy. In the group whose
mothers smoked only after pregnancy, children had an average of 0.7 additional
behavior problems (p = .10) if their mothers smoked less than a pack per day and
2.1 additional behavior problems (p = .0004) if their mothers smoked a pack or
more per day, compared to those who did not smoke.

Despite the apparent health risks, however, there is little evidence of specific
risk to the nutrition status of women infants and children exposed to tobacco-
smoke-contaminated air.

Passive Smoking as an Indicator of Nutrition and Health Benefit

While the health benefits of smoking cessation by parents to the overall
health of women, infants, and children in the household are clear, there is no
indication that supplemental food, nutrition education, or participation in the WIC
program can abate the risk posed by passive smoking.

Passive Smoking as a Nutrition Risk Criterion in the WIC Setting

Three state WIC agencies used passive smoking as a nutrition risk criterion
for women in 1992 (see Table 7-1).

Recommendation for Passive Smoking

Biologic markers indicate that infants and children exposed to particles from
secondhand smoke are at risk for impaired health, growth, and development.
Similarly, exposure to tobacco smoke is associated with upper and lower
respiratory problems, asthma, and irritation of sensory channels. The health risk
from passive smoking is documented, but nutrition risk and evidence of benefit
from WIC participation are not. Therefore, the committee recommends
discontinuation of use of passive smoking as a risk criterion for women, infants,
and children in the WIC program.

LOW LEVEL OF MATERNAL EDUCATION AND ILLITERACY

In public health programmatic and research activities, education is generally
defined by the number of years of formal schooling. Years of education are often
classified into such broad categories as less than 12 years, 12 years, and greater
than 12 years (Kramer et al., 1995). A low level of parental education is also
defined as less than a 9th-grade education. In some instances, illiteracy is the
indicator of choice.
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Immigrants and Puerto Ricans represent a substantial portion of the U.S.
population and some of them may be unable to speak, read, or write in English.
WIC offices may require appropriate bilingual personnel and offer materials
written in their native language.

Prevalence of and Factors Associated with Low Level of Maternal Education
and Illiteracy

Participants in the WIC program have, on average, comparatively low levels
of education. In the National WIC Evaluation, 55 percent of the pregnant women
enrolled had less than 12 years of education (Rush et al., 1988). In the general
population of women (18 years of age and over) in the 1990 census, 21 percent
had less than 12 years of education (U.S. Bureau of the Census, 1993).

Low Level of Maternal Education and Illiteracy as Indicators of Nutrition
and Health Risk

Maternal education is negatively associated with infant and childhood
mortality, low birth weight, and mild mental retardation. It is positively
associated with the health (including cognitive development) and nutrition of the
offspring. Children of illiterate women are especially at risk for poor health and
nutrition. In some international studies, maternal literacy was the most powerful
of numerous social and economic predictors for positive child health outcomes
(Hobcraft et al., 1984).

Because maternal education is associated with family income, wealth,
parental occupation, and quality of housing, there is concern whether maternal
education and literacy are the explanatory variables. Preliminary data suggest
that these two variables are causally related to the health and nutrition of the
offspring. Following tight control of potential confounders, numerous studies
have shown that maternal education accounts for significant percentages of
differences in health and nutrition outcomes (Cleland and Van Ginneken 1988;
Victora et al., 1992). Cleland and Van Ginneken (1988) attribute about 50
percent of the variability of childhood mortality to low levels of maternal
education, but this research was conducted in developing countries and may have
limited applicability to the WIC program setting.

Data from the 1980 National Natality Survey show that mothers with less
than 12 years of education were at a higher risk of having an LBW baby than
those with 12 or more years of education. After controlling for maternal
smoking, height, and weight, women with less than 12 years of education had an
LBW odds ratio of 1.6. However if women with less than 12 years of education
stopped smoking during pregnancy, the incidence of LBW would decline by
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35 percent (Kleinman and Madans, 1985), bringing the odds ratio much closer to
1.0. In a study of newborns served by Medicaid in five states, low maternal
education was associated with significant decreases in newborn birth weight and
an increase in the incidence of LBW (Devaney et al., 1990).

Dietary information gathered in the Hispanic Health and Nutrition
Examination Survey and the second National Health and Nutrition Examination
Survey (NHANES II) shows that the educational level of Hispanic women and of
white, non-Hispanic women predicts the quality of their diet (Guendelman and
Abrams, 1995). In particular, the lower their education level, the higher the risk
of poor dietary intake as defined by an average consumption of less than 50
percent of the RDA for eight nutrients (protein, calcium, iron, zinc, folate, and
vitamins A, C, and E).

As the level of maternal education (and literacy) increases, the mother's use
of health services increases, and women assume a greater role in making child
care decisions (Weiss et al., 1991).

Low Level of Maternal Education and Illiteracy as Indicators of Nutrition
and Health Benefit

Increasingly, WIC programs are designing their educational programs to be
useful to a clientele with low literacy. For example, Navaje and co-workers
(1994) found that WIC clients processed and retained nutrition education
messages better if they were simple and few in number. Videos and food
demonstrations in the WIC program provide a very useful method for increasing
the nutrition knowledge and skills of women with low literacy even for those who
do not speak English. This suggests good potential for women with low literacy
to benefit from the WIC program. A few WIC programs have joined forces with
adult education and offer GED courses that center on food and nutrition. Women
with low literacy would have few other opportunities to gain this information.

Although formal schooling and literacy are not prerequisites for the good
health of the offspring, it is likely that the identification of illiterate women or
women with low levels of education within the WIC program will also identify
children at some degree of risk for poor health and nutrition status.

Use of Low Level of Maternal Education and Illiteracy as a Nutrition Risk
Criterion in the WIC Setting

The two states that used low maternal education as a nutrition risk criterion
(see Table 7-1) used cutoff values of 8th grade or 9th grade. The use of less than 9
years of formal schooling as a cutoff point for low level of maternal education is
supported by evidence that a 10th grade reading level is required to
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comprehend reading materials from the American Academy of Pediatrics, the
Centers for Disease Control and Prevention, and the March of Dimes (Davis et
al., 1994). However, up to 11 to 14 years of education is required to comprehend
hospital forms and many patient education materials (Davis et al., 1990).

Self-reported education is often not a reliable marker for determining the
reading ability required to understand and use written health and nutrition
materials. Many individuals with reading problems are unwilling to acknowledge
them to care providers. To the extent possible, validated instruments such as the
Rapid Estimate of Adult Literacy in Medicine (Davis et al., 1993) are
recommended for evaluating reading comprehension.

Recommendation for Low Level of Maternal Education and Illiteracy

A low level of maternal education and a low literacy level appear to be
linked to measures of poor health outcomes and inadequate dietary patterns.
There is a theoretical basis for benefit from participation in the WIC program.
Therefore, the committee recommends use of low level of maternal education and
illiteracy as a nutrition risk criterion for women, infants, and children in the WIC
program. At this time, scientific evidence is inadequate to recommend a definitive
cutoff value for low level of maternal education and literacy.

MATERNAL DEPRESSION

Maternal depression was reviewed by the committee in lieu of mental illness
since the relevant information in the scientific literature addresses only maternal
depression. Depression is a term used to characterize either depressive symptoms
or a clinical diagnosis of depression. Depressive symptoms include a variety of
emotions and feelings—sadness, helplessness, gloom, loss of interest, emotional
emptiness, and feeling of flatness. A clinical diagnosis of depression includes
both depressive and somatic symptoms that last for an extended period
(Zuckerman and Beardslee, 1987). Depression can vary in severity, from mild
swings in moods to extreme psychosis.

Prevalence of and Factors Associated with Depression

Estimates of the prevalence of depression vary widely by the population
group studied, the assessment tools used, and the definitions of depression used.
In general, however, the prevalence of depressive symptoms is higher than that of
diagnosed depression (Zuckerman and Beardslee, 1987). Based on the fourth
edition of the Diagnostic and Statistical Manual of Mental Disorders, roughly 2
to 3 percent of men and between 5 and 9 percent of women can be diagnosed
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as depressed (APA, 1994). In contrast, depression measures from population-
based, self-reported data from the first National Health and Nutrition Examination
Survey (NHANES I) show that roughly 10 percent of men and 20 percent of
women report depressive symptoms (Eaton and Kessler, 1981).

Several factors are associated with depressive symptoms. Prevalence of
depression is significantly higher among low-income individuals. In particular,
low-income blacks have extremely high rates of depression, with nearly 50
percent reporting depressive symptoms (Eaton and Kessler, 1981; Orr and James,
1984). Mothers of young children, especially those without a strongly supportive
social network, report high rates of depression. Estimates of these rates range from
12 percent, by using strict diagnostic criteria, to 52 percent, by using self-reports
of depressive symptoms (Parker et al., 1988). Other factors that have been
associated with maternal depression include immigrant status, housing
dissatisfaction, low education, poor marital relationship, and stressful life events
(Williams and Carmichael, 1985; Zuckerman and Beardslee, 1987).

Depression during the postpartum period is common among women.
Postpartum depression ranges from ''postpartum blues," which is a transient
change in mood affecting 50 to 60 percent of all women, through postpartum
depression, which lasts 5 to 6 weeks and affects roughly 20 percent of all
women, to postpartum psychosis, which is very rare (Zuckerman and Beardslee,
1987).

Maternal Depression as an Indicator of Nutrition and Health Risk

Appetite changes are a distinguishing feature of depression; 77 to 90 percent
of all depressed individuals show appetite changes (Casper et al., 1985; Leckman
et al., 1984; Maes et al., 1991). The most common change is a reduction in
appetite, although sometimes the opposite occurs. In one study of appetite and
weight change in 193 patients with depressive symptoms who were ages 20 to 65
years, 54 percent of patients had a decreased appetite, 27 percent had an increased
appetite, and the remainder had no change in appetite (Harris et al., 1984). Other
studies confirm this pattern (Casper et al., 1985; Paykel, 1977). In addition,
greater appetite change in both directions is related to increased severity of
depression (Harris et al., 1984; Paykel, 1977). Severe depression is often
associated with anorexia, bulimia, and weight loss (Hudson and Pope, 1990;
Maes et al., 1991).

The relationship between maternal psychological status and pregnancy
outcomes has long been of interest, although little systematic research has been
conducted (Wolkind, 1981). A recent review of prior studies presented evidence
that maternal depressive symptoms are associated with preterm birth among
low-income urban African-American women (Orr and Miller, 1995). Other
studies have found that depressed pregnant women are more likely to smoke

PREDISPOSING NUTRITION RISK CRITERIA 315

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


during pregnancy, attend prenatal care less frequently, have a higher incidence of
LBW infants, and experience higher perinatal mortality rates than non-depressed
pregnant controls (Wolkind, 1981; Zax et al., 1977). A study of depressed parents
and their children found: (1) increased use of mid or high forceps at delivery, (2) a
weak or abnormal cry at birth, and (3) a higher incidence of not breathing for one
or more minutes after birth (Weissman et al., 1986). Maternal depression was also
associated with recurrent stomachaches and headaches in a community study of
preschool-age children (Zuckerman et al., 1987).

Maternal depression is strongly associated with children's emotional well-
being and development. Specifically, maternal depression is linked with delayed
achievement of developmental milestones (Weissman et al., 1986), long-term
child behavior problems (Ghodsian et al., 1984), and a host of negative
behavioral and developmental outcomes, including sleep problems, feeding
problems, attention deficit disorders, child depression, socially isolating
behavior, and withdrawn and defiant behaviors (Parker et al., 1988).

Maternal Depression as an Indicator of Nutrition and Health Benefit

There is little evidence that maternal depression can serve as an indicator of
potential benefit from WIC participation, either for women or for their children.
However, given the empirical evidence showing appetite changes among
depressed patients, it is likely that depressed women and their families would
benefit from participation in the WIC program. The nutrition education and
supplemental foods provided through the WIC program could help mitigate the
relationship between depression and eating habits, and the social service and
medical referrals and support could potentially address the social and emotional
isolation typically experienced by low-income depressed mothers.

Use of Depression as a Nutrition Risk Criterion in the WIC Setting

Depression is not currently used as a nutrition risk criterion in the WIC
program. Diagnosis of depression could be reported to WIC personnel by a health
care professional or self-reported measures of depression could be collected
during nutrition assessments at WIC program clinics.

Several measures of depression are available that could be used in the WIC
setting. One widely used depression measure is the Center for Epidemiologic
Studies Depression Scale (CES-D), which is designed to measure the symptoms
of clinical depression (Radloff, 1977; Weissman et al., 1977). This scale includes
20 items that ask for the frequency with which a given symptom was experienced
during the previous week. The standard cutoff of 16 or more depressive
symptoms is used to identify depression; this cutoff includes a high
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proportion of individuals with a major depressive disorder and dysthymia (less
severe clinical depression), as well as some individuals who suffer from
depressive symptoms but who do not satisfy the diagnostic criteria (Eaton and
Kessler, 1981). The CES-D has been extensively validated and correlates well
with other self-reported depression measures and with clinical ratings of
depression. It has been used in many previous studies of low-income populations
and evaluations of demonstration programs including the JOBS evaluation, the
evaluation of the Teenage Parent Demonstration (in progress), and the evaluation
of the Comprehensive Child Development Program (DHHS, 1994b).

Recommendation for Maternal Depression

Depression presents health and nutrition risks to the mother and her
children, and a suitable method for identifying the risk is available. There is a
theoretical basis for benefit from participation in the WIC program. Therefore,
the committee recommends use of maternal depression as a nutrition risk
criterion for women in all state WIC programs. This is a recommendation for a
new nutrition risk criterion.

BATTERING

Battering refers to violent assaults on women by their husbands,
exhusbands, boyfriends, or lovers (Rudolf, 1990).

Prevalence of and Factors Associated with Battering

The prevalence of physical assault of pregnant women has been estimated to
be around 8 percent among a random sample drawn from public and private
clinics and between 7 and 11 percent among nonrandom samples drawn from
university obstetrics clinics (Newberger et al., 1992). In a prospective study of
1,203 pregnant women, 24 percent reported experiencing physical or sexual
abuse during the previous year (Parker et al., 1994). In another prospective study
of 275 women, 19 percent reported experiencing moderate or severe violence
during pregnancy; this increased to 25 percent during the postpartum period
(Gielen et al., 1994). Data from the 1990 and 1991 Pregnancy Risk Assessment
Monitoring System (PRAMS) suggested that the prevalences of battering (self-
reports of being physically hurt by a husband or partner during the 12 months
prior to delivery) were 6.1, 3.8, 6.9, and 5.1 percent for Alaska, Maine,
Oklahoma, and West Virginia, respectively (CDC, 1994).

Two studies identified young maternal age, late prenatal care, substance
abuse, poverty, a low level of education, a history of emotional problems, and
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previous history of abuse as more prevalent among battered pregnant women than
among nonabused pregnant women (Parker et al., 1994; Stewart and Cecutti,
1993). In the PRAMS study, nonwhite race, unplanned pregnancies, and WIC
program participation were associated with higher rates of physical abuse. The
proportion of women reporting physical abuse was two to three times higher
among WIC program participants than among nonparticipants (CDC, 1994).

Battering as an Indicator of Nutrition and Health Risk

Several mechanisms have been proposed to explain a link between battering
and pregnancy outcome (Newberger et al., 1992). Maternal trauma resulting from
battering could cause preterm labor, bleeding, infection, or other conditions that
threaten maternal or fetal health and survival. Even when maternal trauma is not
serious enough to directly cause poor health consequences, battering may produce
intermediate risks for poor pregnancy outcome. For example, the social isolation
often experienced by battered women could limit their access to health care; the
stress of battering might encourage substance abuse; or inadequate income or
denial of food as part of the pattern of victimization could lead to poor nutrition
(Newberger et al., 1992).

Relatively few studies have examined pregnancy outcomes in battered
women. Some evidence indicates that battering during pregnancy is associated
with increased risks of low birth weight (Parker et al., 1994), preterm delivery,
and chorioamnionitis (Berenson et al., 1994). Other studies have found no
increased risk of poor pregnancy outcome (O'Campo et al., 1994). The lack of
consistency in the results may reflect methodologic constraints in carrying out
this research.

Battering is associated with poor nutrition and health behaviors. Compared
with women not exposed to domestic violence, battered women are more likely to
have a low maternal weight gain (<7 kg), to be anemic, to consume an unhealthy
diet, and to abuse drugs, alcohol, and cigarettes (Parker et al., 1994; Stewart and
Cecutti, 1993).

Battering as an Indicator of Nutrition and Health Benefit

The committee identified no reports of trials of the effects of provision of
WIC nutrition services to abused or battered pregnant women that measured
improvement of pregnancy outcome and no studies providing indirect evidence
of benefit. There is good potential for battered women to benefit from the
supplemental food provided by the WIC program. Moreover, battered women
require immediate access to protection, crisis intervention, and support services
(Newberger et al., 1992), which WIC referrals could facilitate.
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Use of Battering as a Nutrition Risk Criterion in the WIC Setting

In 1992, seven state WIC agencies used battering during pregnancy as a
nutrition risk criterion (see Table 7-1).

Recommendation for Battering

The nutrition risk of battering is documented for women. There is a
theoretical basis but no documentation of benefit via improved outcome of
pregnancy as a result of WIC participation. The committee recommends use of
battering as a nutrition risk criterion for women by the WIC program, unless
contradictory information becomes available, and that it remain in the
predisposing risks category.

CHILD ABUSE OR NEGLECT

Child neglect is defined as an omission of care by a child's primary
caregiver that produces harm, such as inadequate nutrition, clothing, or medical
attention (Children's Bureau, DHEW, 1978; Gaudin, 1993). Child maltreatment
includes physical abuse, sexual abuse, neglect and emotional maltreatment
(NRC, 1993).

Prevalence of and Factors Associated with Child Abuse or Neglect

Reports of child abuse or neglect have increased dramatically, perhaps
because of increased reporting, but the actual prevalence of this condition is not
known (Johnson, 1995; Wilcox and Marks, 1995). Surveillance of child abuse is
limited by a lack of consistent definitions, differences in legal requirements, and
the lack of standardization of recordkeeping (Wilcox and Marks, 1995). It has
been estimated that each year approximately 2 million children in the United
States are seriously abused by their caregivers, and this leads to death in about
1,000 of these cases (AMA, 1992).

Child abuse or neglect can occur in any family. Abuse or neglect is more
likely to occur when parents or other caregivers who live under difficult social
conditions have little knowledge of child development and unrealistic
expectations of child behavior (Johnson, 1995). Child abuse or neglect is reported
more frequently among poor families, perhaps in part because of increased
attention to the health and social issues among the poor. Psychosocial stress,
unplanned pregnancy, teenage parents, low levels of education, and substance
abuse are all associated with child abuse and neglect. Child abuse and spousal
abuse are related, and parents who were themselves abused as children
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are more likely to be abusive. The risk of physical abuse is higher for infants and
children with chronic medical conditions or physical or mental disabilities.

Child Abuse or Neglect as an Indicator of Nutrition and Health Risk

Serious neglect and physical, emotional, or sexual abuse have shortand
long-term physical, emotional, and functional consequences. Nutrition neglect,
which is a form of child abuse, is the most common cause of poor growth in
infancy and may account for as much as half of all cases of nonorganic failure to
thrive (Johnson, 1995) (see also Chapter 5). It has been reported that preschool-
age children who were abused were more than 16 times more likely to be
malnourished than nonabused children from the same neighborhood (Karp et al.,
1989). Other data suggest that among abused children with poor growth, those
who were placed in long-term foster care demonstrated catch-up growth that was
not observed in children who remained in their original families (King and Taitz,
1985).

It may be possible to identify infants at risk of child abuse early in the
postpartum period (Leventhal et al., 1989). The ability to target high-risk families
may allow the application of educational and social interventions to prevent child
abuse and neglect.

Child Abuse or Neglect as an Indicator of Nutrition and Health Benefit

Through intensive and comprehensive treatment, 80 to 90 percent of
families involved in child neglect or abuse can become able to provide adequate
care to the children, but this is more difficult when substance abuse is involved
(Johnson, 1995). In examining mechanisms to prevent child abuse and neglect,
the National Research Council Panel on Child Abuse and Neglect recognized the
potential benefit of participation in the WIC program (NRC, 1993). The provision
of nutritionally dense foods and education about appropriate feeding practices is
especially important for those children with nonorganic failure to thrive, but these
interventions, as well as linkages to the medical and social systems, are also likely
to benefit children who have been traumatized by physical, emotional, or sexual
abuse.

Use of Child Abuse or Neglect as a Risk Criterion in the WIC Program

In 1992, seven state WIC agencies considered abuse or neglect to be a
nutrition risk criterion for children, and nine considered physical abuse to be a
nutrition risk criterion for infants (see Table 7-1).
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Recommendation for Child Abuse or Neglect

There is empirical and theoretical evidence that child abuse or neglect pose
nutrition risks. There is a theoretical basis for benefit from participation in the
WIC program. Therefore, the committee recommends use of reported or
diagnosed child abuse or neglect as a nutrition risk criterion for infants and
children in the WIC program.

CHILD OF A YOUNG CAREGIVER

There is little disagreement that adolescent women generally are less
prepared economically, emotionally, socially, and physically for motherhood than
their somewhat older counterparts (Hofferth, 1987; Phipps-Yonas, 1980; Trussel,
1988). By and large, the scientific community has focused on the physical risk
that early pregnancy imposes on young women and on its potential for poor
pregnancy outcomes and health problems (see Chapter 5). Adolescent
pregnancies and motherhood, however, impose risks that go well beyond the
medical consequences of teenage pregnancies.

Prevalence of and Factors Associated with Child of a Young Caregiver

Currently, about 1 million adolescent women (12 percent of women 15 to 19
years of age) become pregnant, and about half give birth (Guttmacher Institute,
1994). More than 80 percent of young women who give birth are poor.

Although older teenagers (ages 18 to 19 years) account for most teenage
pregnancies and births, 9,000 women under age 15 gave birth and 161,000
women ages 15 to 17 years gave birth in 1988. Virtually all of these births were
outside of marriage (Trussel, 1988).

According to USDA (1994), just under 1.3 million women participated in
the WIC program in 1992. Of the women whose age was reported in that study,
11 percent (over 136,000) were age 17 years and under. At the time of the study,
68 percent of these young mothers were pregnant, 6 percent were breastfeeding
mothers, and 26 percent were postpartum, nonnursing mothers.

Child of a Young Caregiver as an Indicator of Nutrition and Health Risk

Despite the wide array of literature on teenage motherhood and its health
consequences for children, young age is seldom isolated from other contributing
factors, such as economic and social status, family support, motivation,
educational performance, and achievement (Phipps-Yonas, 1980; Trussel, 1988).
Thus, there is little research directly linking nutrition status among
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infants and children to young age of their mother. Since parental diet and eating
habits influence the diet and eating habits of children, this could be a fruitful line
of research.

Children born to teenage mothers are at higher risk of abuse, neglect,
maltreatment, poor growth, and problems in mother-child interaction than other
children (Earp and Ory, 1980; Egeland and Brunnquell, 1979; Herrenkohl and
Herrenkohl, 1979; Steir et al., 1993). The study by Steir and colleagues (1993), a
longitudinal, cohort study of 219 children born to women 18 years of age or
younger and of 219 children born to women 19 years of age or older, is notable
for its careful design. These investigators reviewed birth records to match
children by date of birth, ethnicity, gender, birth order, and method of payment
for the hospitalization (Medicaid, private insurance, or self-payment) as a marker
for socioeconomic status. Analysis of the records revealed that maltreatment
(abuse, neglect, or sexual abuse) occurred twice as frequently among the children
of the younger mothers, and that poor growth occurred in 6.9 percent of the
children of the young mothers compared with 4.1 percent of the children of the
older mothers.

Child of a Young Caregiver as an Indicator of Nutrition and Health Benefit

The committee found no direct or indirect empirical evidence evaluating the
benefit of participation in the WIC program on the children of young caregivers.
Although adult age of the caregiver is not a prerequisite for infants' and children's
good health, it is likely that identifying young caregivers will identify infants and
children who can benefit from WIC participation. There is potential for the
children to benefit from the provision of nutritious food and nutrition education
of their caregivers, as well as from referrals.

Use of Child of a Young Caregiver as a Risk Criterion in the WIC Program

Of the five states that included young age of the mother as a nutrition risk
criterion for infants (see Table 7-1), two broadened the definition to include a
nonmaternal caregiver. The specific age of a young mother or caregiver ranged
from less than 18 to less than 19 years of age.

Recommendations for Child of a Young Caregiver

Child of a young mother or caregiver thus far has been found to be a weak
indicator of nutrition risk among infants and children. Even though there is a
theoretical basis for benefit from participation in the WIC program, the benefit is
expected to be minor. However, the lack of empirical evidence for young
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caregiver is a result of lack of studies of this risk criterion, rather than studies
showing no risk or benefit. Therefore, the committee recommends using child of a
young caregiver as a risk criterion for infants and children in the WIC program
pending further scientific evidence. The committee recommends research on
young age of caregivers and the health and nutrition status of the children in their
care.

CHILD OF A MENTALLY RETARDED PARENT

Prevalence of and Factors Associated with a Child of a Mentally Retarded
Parent

The committee found no data on the prevalence of children with a mentally
retarded parent in the U.S. population or in the WIC program population.
However, on the basis of a study of parents considered to have intellectual
impairment in the state of Oregon, the Association for Retarded Citizens
estimates that approximately 32,500 U.S. parents are mentally retarded (Ingram,
1993).

Mentally Retarded Parent as an Indicator of Nutrition and Health Risk

Although it is likely that many mentally retarded parents are adequate care
providers, parents with intellectual disabilities frequently have problems in
ensuring that a child's physical, nutrition, health, and safety needs are met
(Feldman, 1994). If abuse and neglect occur, children of parents with mental
retardation are at risk of poor outcomes (medical, cognitive, and emotional
problems) (Accardo and Whitman, 1990; Whitman et al., 1990). The occurrence
of neglect appears to be secondary to a lack of parental education in combination
with the unavailability of supportive services (Schilling et al., 1982; Seagull and
Scheurer, 1986). In fact, the best predictor of neglect appears to be the lack of
familial or societal supports that can help prevent the circumstances leading to
neglect (Tymchuk, 1992). Without information about such supports, an
intelligence (IQ) quotient score below a certain level, usually taken to be 60, may
be useful as a predictor of neglect. Many parents with a low IQ have other risk
factors that are associated with child maltreatment such as poverty, personality
disorders, low self-esteem, history of abuse, unemployment, and transient living
arrangements (Belsky, 1984; Tymchuk and Feldman, 1991).

In 13 of the 14 studies reviewed by Schilling and colleagues (1982),
mentally retarded parents were overrepresented in samples of parents who abused
or neglected their children. They concluded that research suggests there is an
increased risk of maltreatment of children raised by mentally retarded parents.
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The infants of mentally retarded mothers can be at risk of poor health from
circumstances existing prior to their birth. Mentally retarded mothers may not
receive optimal prenatal care if they are unaware of the need for prenatal care or
they lack access to it. Their infants are at higher than normal risk of malnutrition,
alcohol or lead exposure, infection, and other prenatal complications (Rolfe,
1990).

Assessment of growth and development in the infant or child may reveal
much about the adequacy of the child's environment. Nonorganic failure to thrive
in the infant or child of a mentally retarded parent is a reliable indicator of
neglect (Rolfe, 1990).

Mentally Retarded Parent as an Indicator of Nutrition and Health Benefit

The children of mentally retarded parents can benefit from educational
interventions for their parents. Educational programs for mentally retarded adults
with preschool-age children have been shown to improve their parenting skills
(Whitman et al., 1990). A parent training program conducted in St. Louis
combined basic teaching at their center with one or two observational home visits
weekly. Child care and parent-child relationships were the major areas covered,
with food preparation being an important component. All families made progress
in selected parenting skills.

In earlier research, teaching mentally retarded adults grocery shopping and
menu planning skills assisted them in serving more nutritious meals (Feldman,
1994; Sarber et al., 1983). Feldman and colleagues (1992a, b) studied mothers
with developmental disabilities who lacked child care skills. Instruction in proper
feeding techniques, correct formula preparation, bottle cleaning techniques, and
meal planning and preparation improved the mothers' skills and was associated
with such benefits as increased weight gain and fewer illnesses in their children.
Research indicates that the most effective training for parents with intellectual
disabilities should be performance based and should use modeling, practice,
feedback, and praise (Feldman, 1994).

The WIC program's supplemental food package and nutrition education
could help mentally retarded parents provide nutritionally balanced diets to
infants and children. Although some WIC programs teach participants grocery
shopping skills and menu planning, the specialized training required by an
intellectually disabled parent to acquire child care skills is most likely beyond the
scope of the WIC program. Nonetheless, WIC program referrals can direct the
mentally retarded parent to other social and health services that can improve
parenting skills.
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Use of Mentally Retarded Parent as a Risk Criterion in the WIC Program

Documentation or a diagnosis of mental retardation in a parent is generally
done outside of the WIC program setting by a medical or mental health
professional. If an initial certification for participation in the WIC program
identifies gross indicators of abuse or neglect this could lead to a finding of
mental retardation in a parent.

Recommendation for Child of a Mentally Retarded Parent

The risk for a child of a mentally retarded parent is well documented. Many
families with a mentally retarded parent experience poverty and have difficulty
maintaining their family because of a lack of support systems. On a theoretical
basis, WIC program services and referrals may help to prevent or treat problems
resulting from the parenting inadequacies of a mentally retarded parent.
Therefore, the committee recommends use of child of a mentally retarded parent
as a nutrition risk criterion for infants and children by the WIC program at a
higher priority.

SUMMARY

The assessment of conditions that may predispose low-income individuals to
health or nutrition risks has become an important part of the WIC program. Some
predisposing risk criteria have been used by state WIC agencies for many years,
and some have been adopted recently. A summary of the risk and potential to
benefit with predisposing risks covered in this chapter appears above in Table 7-2.

Based on available evidence concerning nutrition and health risks and
potential to benefit, the committee recommends use of nutrition risk criteria as
shown previously in Table 7-3.
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8

Conclusions and Recommendations

The concept of nutrition risk assessment is integral to the design and
operation of the WIC program. Nutrition risk is a criterion for program
eligibility, and nutrition risk criteria are used to assign a priority level to women,
infants, and children. By serving those at the highest priority levels first, the WIC
priority system is used to allocate limited program resources among eligible
individuals. In addition, the nutrition risk assessments are used to tailor the WIC
intervention and, in some cases, to monitor the health and nutrition status of
program participants.

This report is a scientific assessment of the WIC nutrition risk criteria as
they are currently used to establish WIC eligibility and the priority of the WIC
eligible individuals. Based on this scientific assessment, this final chapter
provides general conclusions, recommendations for specific nutrition risk
criteria, and recommendations for future research and action.

The framework that was used in the scientific assessment conducted for this
report has two key features. The first is the exposition and utilization of the
concept of potential to benefit from the delivery of interventions and services
provided by the WIC program. This concept differs from the approach that has
guided the development of risk criteria used by the WIC program, namely,
assessment of the individual's risk of a poor outcome. This application of the
concept of potential to benefit moves the program focus from curative (tertiary
prevention) to risk reduction (secondary prevention). Utilizing such an approach
can provide for more efficient targeting of the scarce resources available to the
WIC program and also improve outcomes.

A second important feature of the analytical framework is the explicit
consideration of the concepts of yield of risk, yield of benefit, and sensitivity of
the
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nutrition risk criteria used by the WIC program. These concepts, in conjunction
with the concepts of indicators of risk and indicators of benefit, have implications
that underlie both the assessments of the nutrition risk criteria used by the WIC
program and the development of the report's conclusions and recommendations.
In particular, risk indicators and cutoff points should be chosen such that the
highest proportion of those who are truly at risk can be identified and the highest
proportion of those identified can benefit from WIC program participation. With
limited program resources, cutoff points should be set with less than perfect
sensitivity to increase yield, recognizing that as cutoff points become more
restrictive, some individuals who could benefit from WIC services will not be
served. The decision process presented in Chapter 3 can be used to review other
risk criteria that the WIC program may be asked to approve in the future.

GENERAL CONCLUSIONS

The committee reached seven general conclusions about the WIC nutrition
risk criteria and priority system:

•   A body of scientific evidence supports a majority of the nutrition risk criteria
used by the WIC program. For some of the risk criteria, however, there are
serious gaps in the evidence.

•   Nutrition risk criteria used by many states have a high sensitivity and low
yield of benefit. This is because the prevalence of many of the risk
conditions is low and the cutoffs used are generous, resulting in both the
selection of many of those who have the risk condition (high sensitivity) and
the selection of many individuals who do not have the risk condition (low
yield of risk, which results in low yield of benefit).

•   Use of generous cutoff points or loosely defined conditions in categories
designated by federal regulation to receive high priority for eligibility may
result in denial of services to individuals who are actually at higher nutrition
risk. When resources are limited, individuals in lower priority categories
may not be served even if their true risk is very high, while those in high
priority categories must be served. Very generous cutoff points produce a
low yield of benefit without any increase in sensitivity (serving more of
those truly at risk). Loosely defined risk conditions are those that encompass
a broad range of medical problems with varying degrees of nutrition risk or
potential to benefit from WIC participation. Such loosely defined nutrition
risk criteria include endocrine disorders, renal disease, chronic and recurrent
infections, food allergies, and genetic and congenital disorders.

•   There is some inconsistency between the WIC program's goals, design, and
implementation. The goal of the WIC program is one of primary prevention
—to prevent the occurrence of health problems. Through the use of nutrition
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risk criteria, the WIC priority system is designed in principle to be a
secondary/tertiary prevention program to reduce or cure identified risk.
However, through the use of generous cutoff points, loosely defined risk
conditions, and a priority system that places pregnant women and infants at
the highest priorities, in general, the WIC program operates as a primary
prevention program for pregnant women and infants and a secondary and
tertiary prevention program for children and postpartum women.

•   The WIC priority system should be reexamined. Many individuals now
classified in low priority categories have more potential to benefit from WIC
services than some individuals placed in higher priority categories. For
example, a child of a mentally retarded parent (currently priority VII) or an
anemic child age 3 years with a very low hemoglobin (currently priority III)
may have a greater potential to benefit than an infant classified as anemic
(currently priority I) by a criterion with a too generous cutoff point.

•   It is important that the WIC program reevaluate the criteria in use every 5 to
10 years and change cutoffs and incorporate new criteria as necessary. This
is because the yield of risk of a criterion increases as the prevalence of the
risk in the population increases, and it decreases as the prevalence of the risk
in the population decreases. For example, the yield of risk of the nutrition
risk criterion for poor growth has decreased over time as the prevalences of
wasting and stunting have declined. The addition of homelessness as a
nutrition risk criterion by the WIC program reflects, in part, increases in the
prevalence of homelessness.

•   There is a need to identify or develop additional nutrition risk criteria that
select those individuals who are at risk of developing specific health and
nutrition problems if they do not receive WIC benefits. Since the WIC
program is believed to be a major contributor to the decline in the prevalence
of health and nutrition problems (for example, iron deficiency anemia), it is
important to identify practical indicators of the risk of developing the
problem so that the WIC program can maintain its preventive function.
Dietary risk criteria or predisposing risk criteria may do this, but data are
limited. Setting high cutoff points for anemia or poor growth does not
effectively identify those at risk of developing the problem.

In addition, the committee emphasizes the importance of the systematic
collection of data about the prevalence of individuals meeting specific WIC
nutrition risk criteria.

RECOMMENDATIONS FOR SPECIFIC NUTRITION RISK
CRITERIA

Table 8-1 summarizes the committee's recommendations for use of nutrition
risk criteria, cutoff values, and the segments of the population to which they
apply. For greater specificity, the name of the criterion used occasionally
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differs from that used by the WIC program. The recommendations are
intended to apply to all states unless otherwise indicated. Exceptions may be
made if the meaning of the criterion in a particular context is different or the
condition (e.g., pica) is common in one state and uncommon in another. Brief
supplementary information about these recommendations follows for each of the
categories of nutrition risk criteria. The full report provides the basis for each
recommendation. For convenience, Table 8-2 lists those nutrition risk criteria
that the committee recommends adding and those that it recommends
discontinuing.

Anthropometric Risk Criteria

Anthropometric risk criteria are used in the WIC program to assess
individuals for nutrition risk and to monitor their nutrition status or their response
to WIC program interventions over time. The committee's review indicated that
the WIC anthropometric risk indicators are predictors both of nutrition and health
risks and of benefit from participation in the WIC program. The cutoff points
used for anthropometric risk indicators among WIC programs vary substantially,
however, with resulting effects on yield. Therefore, the committee recommends
that cutoff points for anthropometric measures be limited to those that are
scientifically justified. It further points out that there is no obvious justification
for the use of symmetric cutoff points (for example, at the 5th and 95th

percentiles).
Risk criteria for which there was very little evidence of nutrition risk or

benefit from WIC participation include maternal short stature, abnormal
postpartum weight change, and infants large for gestational age. Therefore, the
committee recommends discontinuing use of these nutrition risk criteria.

Biochemical and Other Medical Risk Criteria

In general, the biochemical and other medical risk criteria predict nutrition
and health risk, with varying degrees of benefit. The most common concern of the
committee was the lack of scientific justification for the generous cutoff points
for biochemical and certain other medical risk criteria currently used by many
state WIC agencies.

Of the biochemical and other medical risk criteria, anemia is used most
frequently in the WIC program to establish the eligibility of women, infants, and
children to participate in the program. Cutoff values for anemia vary substantially
among state WIC agency programs, with little or no scientific justification for
variation from standard definitions. The committee recommends
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that anemia continue to be used as a risk criterion in the WIC program but
discourages the use of high cutoff points because of the resulting low yield from
increasing their iron intake. That is, the high cutoff values for anemia used by
many state WIC programs result in the inclusion of many who do not have and
are not at risk of anemia and, thus, are unlikely to benefit from provision of
WIC's supplemental food.

TABLE 8-2 Committee Recommendations for Changes in Risk Criteria
Nutrition Risk Criteria That Should Be Added:
Dietary
Food insecurity
Predisposing
Maternal depression
Nutrition Risk Criteria That Should Not Be Used:
Anthropometric
Maternal short stature
Large for gestational age
Abnormal postpartum weight change
Medical
Arthritis, general
Asthma
Bronchitis
Food intolerance, except lactose intolerance
High parity
History of neonatal loss
History of postterm delivery
Nausea and vomiting, mild
Otitis media
Placental abnormalities
Preeclampsia and eclampsia
Pregnancy age older than 35 years
Prematurity for children
Pyloric stenosis
Upper respiratory infection
Urinary tract infection except chronic pyelonephritis with persistent proteinuria
Dietary
Inadequate diet
Excessive caloric intake
Excessive caffeine intake
Vegetarian diets except vegan
Predisposing
Passive smoking

Many biochemical and other medical nutrition risks are documented as the
result of diagnosis by a medical care provider of an existing medical condition
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that affects nutritional needs or may be improved by dietary management. These
diagnosed conditions are reported to WIC program staff. The committee
recommends that most of these nutrition risk criteria continue to be used in the
WIC program, using cutoff points that generally are documentation or diagnosis
of the disease or disorder.

Maternal cigarette, alcohol, and drug use among pregnant and lactating
women pose significant health risks but uncertain benefit from participation in the
WIC program. On an interim basis, the committee recommends that these
nutrition risk indicators be used in the WIC program, with a cutoff of ''any use."1

Risk criteria for which there was risk and benefit only under specific
conditions included long-term drug-nutrient interactions and chronic and
recurrent infections. The committee feels that these criteria were too vague to be
useful in their current form. It recommends that a listing of drugs for which there
are clear drug-nutrient interactions or potential for misuse be developed. The use
of other medications would not be associated with nutrition risk or benefit, and
thus their use would not provide a basis for eligibility. For chronic and recurrent
infections, evidence of risk and benefit was available only for certain chronic
infections for which there were documented nutrition deficits, and the committee
recommends that states should clearly define "chronic" or "recurrent" in
determining cutoff points for these indicators.

Risk criteria for which there was very limited evidence of nutrition risk or
benefit from participation in the WIC program included food intolerance other
than lactose intolerance, high age at conception, previous placental
abnormalities, history of postterm delivery, high parity, preeclampsia and
eclampsia, and prematurity as a risk criterion for children ages 1 to 5 years. The
committee recommends that these nutrition risk criteria no longer be used in the
WIC program.

Dietary Risk Criteria

Three major categories of dietary risk criteria are reviewed: inappropriate
dietary patterns, inadequate diets, and food insecurity. Risk criteria classified as
inappropriate dietary patterns are listed in Table 8-1. The committee found that
there are clear health and nutrition risks associated with selected inappropriate
dietary patterns and that the potential to benefit from participation in the WIC
program is high. For women and for children at least 2 years of age, failure to

1 Three committee members preferred to set higher cutoff points that would more
clearly delineate women whose substance use places them at higher risk for poor
outcomes. Barbara Abrams and Barbara Devaney preferred to set higher cutoff points for
cigarette and alcohol use; Roy Pitkin preferred a higher cutoff point only for alcohol use.
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meet Dietary Guidelines for Americans is a dietary risk criterion that receives
increased attention in this report.

As long as the food provided by the supplemental food package is eaten, the
WIC program is likely to improve the diets of those WIC participants with
inadequate diets. In the WIC setting, however, diet recalls and food frequency
questionnaires that compare estimated nutrient intake with Recommended Dietary
Allowances have poor ability to ascertain who actually has inadequate diets.
Thus, even though the WIC program is likely to improve dietary intake, the
committee recommends discontinuing use of inadequate diets as a nutrition risk
criterion because it has a very low yield. Nonetheless, diet recalls or food
frequency questionnaires are useful in the WIC program for identifying foods
commonly consumed and providing a starting point for nutrition education.

Food insecurity is defined as the lack of predictable, sustainable access in
socially acceptable ways to enough food of adequate quality to sustain health.
Although this risk criterion is just beginning to be used by state WIC agencies,
and there is limited evidence to evaluate causal links to nutrition and health risk,
the committee believes that there is a fundamental value to addressing the risk to
health and nutrition related to a lack of access to food. The benefit of participation
in the WIC program for those at risk of food insecurity is high. Therefore, the
committee recommends use of food insecurity as a nutrition risk criterion in the
WIC program. At present, however, there is insufficient scientific evidence on
which to select a cutoff point that would identify those most likely to benefit from
the WIC program.

Predisposing Nutrition Risk Criteria

Currently, predisposing nutrition risk criteria receive a low priority within
the WIC program. The use of predisposing nutrition risk criteria warrants
additional attention. If an individual has a predisposing risk but no other risk, he
or she will be placed in a priority category that is usually unserved by the WIC
program. This may limit the WIC program's ability to serve as a preventive
program. Additional attention to the predisposing nutrition risk criteria is
warranted because (1) they have a high yield for risk and a high, but as yet
unknown, potential for benefit from WIC services, and (2) the prevalence of
some of these factors (e.g., homelessness) is increasing, thus increasing the
overall yield of these criteria.

The committee supports the use of most of the predisposing risk criteria that
have been used in the WIC program for women, infants, and children (see
Table 8-1).

The committee recommends that a diagnosis of depression be added as a
predisposing risk criterion for women, and that diagnosed maternal depression be
added as a predisposing risk criterion for infants and children. Because of the
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lack of evidence that nutrition will benefit those exposed to passive smoking, the
committee recommends that this risk criterion no longer be used in the WIC
program.

RECOMMENDATIONS FOR FUTURE RESEARCH AND
ACTION

Research Recommendations

Regarding the nutrition risk criteria reviewed in the report, the committee
recommends the following areas for future research:

•   Develop anthropometric standards (including weight change velocity) for
pregnant and lactating women, including adolescents. These standards
should be suitable to assess the likelihood that these women would benefit
from nutrition intervention and to achieve improved reproductive outcomes.

•   Evaluate whether the use of a combination of criteria (e.g., an
anthropometric risk criterion plus a dietary risk criterion) may be more
effective than the use of a single risk criterion in predicting a benefit from
participation in the WIC program.

•   Evaluate whether overweight or obese mothers and their infants and children
benefit from current WIC program interventions. The prevalence of
overweight and obesity among low-income women, infants, and children is
increasing over time, and the health and nutrition risks of obesity are well-
documented.

•   Evaluate the yields of benefit for the various cutoff points used for
anthropometric risk criteria—recognizing that there is no obvious
justification for symmetric high and low cutoff points. It is possible that
current cutoff points are so generous that the yield of benefit from WIC
program interventions is low.

•   Examine how the WIC program affects nutrition outcomes for individuals
with selected medical risk factors.

•   Determine the extent to which women who use cigarettes, alcohol, and/or
illegal drugs benefit from the WIC program and the level of use of these
substances that should be set as the cutoff point, if applicable.

•   Invest in the development and validation of practical dietary assessment
instruments that can be used across WIC programs for the identification of
inappropriate dietary patterns, inadequate dietary intake, and food
insecurity, recognizing that adaptations may be needed for culturally diverse
populations.

•   Examine the utility of predisposing factors (such as homelessness,
migrancy, low level of maternal education, child abuse and neglect, and
maternal depression) as predictors of benefit from WIC program services.
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Action Recommendations

In addition to these research recommendations, the committee recommends
the following actions be taken by the Food and Consumer Service, U.S.
Department of Agriculture, to provide guidance to state WIC agencies in the
development of nutrition risk criteria:

•   Adopt scientifically justified cutoff values for anemia and for anthropometric
criteria among women, infants, and children, realizing that they may be
different across populations as prevalences change.

•   Define preterm consistently as delivery before the end of the 37 th post-
menstrual week for both mothers and their infants.

•   Adopt scientifically justified cutoff points for young maternal age
(chronological or gynecological, or both), because increased risks associated
with births to these women cannot be entirely explained by poverty.

•   Distinguish among some of the broadly defined medical and dietary
conditions used by the WIC program in order to identify eligible WIC
participants truly at high nutrition risk. These broad nutrition risk categories
include endocrine disorders, renal disease, chronic and recurrent infections,
food allergies, and genetic and congenital disorders. They include a broad
range of medical problems with varying degrees of nutrition risk or potential
to benefit from participation in the WIC program. Similarly, the category
inappropriate diet includes some behaviors for which little nutrition risk is
evident. The list in Table 8-1 distinguishes among criteria in the broad
nutrition risk categories.

•   Appoint an expert committee to provide guidance on cutoff points for
cigarette, alcohol, and illegal drug use that will identify pregnant and
lactating women who are most likely to benefit from the WIC program.
Members of the expert committee should have expertise in substance abuse
during pregnancy and lactation, assessment and treatment of substance
abuse, public policy, nutrition, and epidemiology.

•   Identify the specific drugs that place individuals at nutrition risk with
prolonged use and for which WIC program interventions could provide
some benefit. The current nutrition risk criteria drug-nutrient interactions
and inappropriate use of medications are too broadly defined and likely to
produce very low yield of benefit.

•   Disseminate information about risk criteria widely.
•   Consider changing the current WIC priority system to give higher priority to

those nutrition risk criteria identified in this report as having strong
relationships to risk and potential to benefit and lower priority to nutrition
risk criteria with weaker relationships to risk and potential to benefit.
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1.  Risk criteria that merit higher priority: vegan diets, highly restrictive
diets, selected aspects of inappropriate infant feeding, food
insecurity, homelessness, child of a mentally retarded parent.

2.  Risk criteria that merit higher priority among children: nutrient
deficiency diseases, failure to thrive, gastrointestinal disorders,
inborn errors of metabolism.

3.  Risk criteria that merit lower priority: mild nausea and vomiting
during pregnancy; lack of prenatal care; cigarette, alcohol, and
illegal drug use.2

Such a change in the priority system would require disaggregating the
current categories (anthropometric, medical, dietary, and predisposing) that are
used for ranking each risk criterion into one of seven priorities. It would also
mean that in some cases children could be given priority over pregnant women.
Such a change should improve the targeting of the program in terms of both risk
and benefit.

2 Three committee members (Barbara Abrams, Barbara Devaney, and Roy Pitkin)
prefer retaining high priority for the criteria alcohol use and illegal drug use. Barbara
Abrams and Barbara Devaney prefer retaining the high-priority level for the criterion
cigarette use as well. See footnote 1 concerning cutoff points for these criteria.
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Appendix A

Participants at the First Public Meeting May
19, 1994

ORGANIZATIONS AND INDIVIDUALS MAKING ORAL
PRESENTATIONS OR SUBMITTING WRITTEN COMMENTS

AMERICAN SOCIETY FOR CLINICAL NUTRITION, Bethesda, MD
PHYLLIS A. BRAMSON, WIC Supplemental Food Branch, California
Department of Health Services, Sacramento, CA
FRANCES H. COOK, Office of Nutrition, Georgia Department of Human
Resources, Atlanta, GA
PAULA EUREK, Nebraska WIC Program, Department of Health, Lincoln, NE
CATHY FRANKLIN, Department of Health, Community and Family Health,
Washington State WIC Program, Olympia, WA
STEFAN HARVEY, Center on Budget and Policy, Washington, DC
JULIE KRESGE, Food and Consumer Services, U.S. Department of
Agriculture, Alexandria, VA
ALICE J. LENIHAN, National Association of WIC Directors, Washington, DC
NATIONAL ASSOCIATION OF WIC DIRECTORS, Washington, DC
LARRY R. PROHS, Bureau of Women, Infants, and Children, Ohio
Department of Health, Columbus, OH
JUDITH SOLBERG, Public Policy and Legislation, Association of State and
Territorial Public Health Nutrition Directors, Washington, DC
CAROL WEST SUITOR, Bethesda, MD
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OBSERVERS

TODD ASKEW, American Academy of Pediatrics, Washington, DC
CHRISTINA BLUE, Olsson, Frank and Weeda, Washington, DC
DOUG GREENAWAY, National Association of WIC Directors,

Washington, DC
JAY HIRSCHMAN, Food and Consumer Services, U.S. Department

Agriculture, Alexandria, VA
DAVID HOYT, Budget Office, U.S. Department of Agriculture,

Washington, DC
LINDA JUPIN, Food and Consumer Service, U.S. Department of

Agriculture, Alexandria, VA
ELLEN LAZZARO, National Association of WIC Directors, Washington,

DC
HELEN MARTIN, Food and Consumer Services, U.S. Department of

Agriculture, Alexandria, VA
CATHERINE PAPPAS, March of Dimes, White Plains, NY
JANET TOGNETTI SCHILLER, Food and Consumer Service, U.S.

Department of Agriculture, Alexandria, VA
CYNTHIA SCOTT, March of Dimes, White Plains, NY
JANICE STEINSCHNEIDER, Center on Budget and Policy Priorities,

Washington, DC
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Appendix B

Participants at the Second Public Meeting
September 19–20, 1994

ORGANIZATIONS AND INDIVIDUALS MAKING ORAL
PRESENTATIONS OR SUBMITTING WRITTEN COMMENTS

J. A. ANDERSON, Los Angeles County Department of Public Health. Los
Angeles, CA
ROSA AVELAR, REI WIC Program, Inglewood, CA
MARION TAYLOR BAER, University of Southern California Affiliated
Program, Children's Hospital of Los Angeles, Los Angeles, CA
CARLA BOUCHARD, Children's Medical Service, California Department of
Health Services, Sacramento, CA
TINA CIFUENTES, Public Health Foundation WIC Program, Los Angeles, CA
CASWELL A. EVANS, Jr., Los Angeles County Department of Health, Los
Angeles, CA
PAULA GREGG, Maricopa County Department of Public Health Services,
Phoenix, AZ
ELOISE JENKS, Public Health Foundation WIC Program, Irwindale, CA
SHARON JONES, REI WIC Program, Inglewood, CA
LOIS JOVANOVIC-PETERSON, Sansum Medical Research Foundation, Santa
Barbara, CA
MARY KELLIGREW KASSLER, The Commonwealth of Massachusetts
Department of Public Health; Boston, MA
LYNN KERSEY, Children's Advocacy Institute, Los Angeles, CA
WILLIAM J. KLISH, American Academy of Pediatrics, Houston, TX
ROBERT and STACY PALACIO, Public Health Foundation, Los Angeles, CA
DEBORAH PELLEGRINI, WIC Supplemental Food Branch, California
Department of Health Services, Sacramento, CA
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CHARLES M. PETERSON, Sansum Medical Research Foundation, Santa
Barbara, CA
MARGARITA POSADAS, Clinica Sierra Vista WIC Program, Bakersfield, CA
BRUCE E. SMITH, San Bernadino County Department of Public Health, San
Bernadino, CA
LAURIE TRUE, California Food Policy Advocates, San Francisco. CA
GERALD WAGNER, Adult and Child Health Services, County of Orange
Health Care Agency, Santa Ana, CA
KIMBERLEY K. YEAGER, California Department of Health Services,
Sacramento, CA
DOROTHY M. YONEMITSU, San Diego WIC Program, San Diego, CA

OBSERVERS

BETSY CLINE, San Bernadino County, Department of Public Health, San
Bernadino, CA

LYNN FRAZIN, Public Health Foundation–WIC, Irwindale, CA
JENNIFER JEFFRIES, Public Health Foundation, Irwindale, CA
SARAH KELLOGG, Food and Consumer Service, U.S. Department of

Agriculture, San Francisco, CA
GAIL KIBBY, Public Health Foundation, Inglewood, CA
HEIDI KUO, Public Health Foundation, REI WIC Program, Inglewood, CA
SALLY M. LIVINGSTON, Clinica Sierra Vista WIC, Bakersfield, CA
SAMAR McGREGOR, Public Health Foundation, Irwindale, CA
LAURENCE J. OBAID, County of Orange Health Care–WIC, Santa Ana,

CA
DURREEN QURESHI, County of Orange Health Care–WIC, Santa Ana,

CA
MANDET UBANEZ, County of Orange Health Care–WIC, Santa Ana, CA
MICHELE Y. VAN EYKEN, County of Orange Health Care–WIC, Santa

Ana, CA
KNAN YALEYA, Public Health Foundation, REI WIC Program,

Inglewood, CA
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Appendix C

WIC Program: Common Nutritional Risk
Criteria

GROUP A

Closely Spaced Pregnancies
Hematocrit
Hemoglobin
High Parity
High Weight Gain
Low Age at Conception
Low Birthweight
Low Weight Gain
Obesity Percentile
Overweight
Short Percentile
Underweight
Underweight Percentile
Weight Loss During Pregnancy

GROUP B

Abnormal Weight Gain/Loss
Alcohol or Other Substance Abuse or Addicted Infant
Chronic Disorders
Excessive Dietary Intake
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Food Allergies/Intolerance
History of Infectious Conditions
HIV Positive
Inadequate Dietary Intake
Inappropriate Dietary Intake
Long-term Intake of Medication with Known Drug-Nutrient Interaction
Major Infections Conditions
Metabolic Disorders
Pica
Preeclampsia/Eclampsia or History of Eclampsia
Small for Gestational Age
Year Post-Menarche

GROUP C

Caretaker Currently Drug/Alcohol Abuser, or Physically or Mentally
Disabled

Excessive Caffeine
Inappropriate Feeding Behavior or Techniques
Inadequate Facilities for Food Preparation or Storage
Passive Smoking
Young Caretaker (< 18 Years of Age)
SOURCE: J. Hirschman, Food and Consumer Service, U.S. Department of

Agriculture, personal communication, 1993.
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Appendix D

Definitions of Yield and Sensitivity of Cutoff
Points for Nutrition Risk

Efficacy of WIC interventions: the proportion of individuals selected for WIC
whose bad outcomes will be prevented or reduced =

where
Y = those identified who have the risk and will benefit
w = those identified who have the risk and will not benefit

Overall benefit from WIC
Identified by criterion Yes No
Yes Y w

Yield of risk1: the proportion of those identified at risk who are at risk =

where
B = those identified at risk who are at risk
o = those identified at risk who are not at risk

1 Yield of risk is called positive predictive value in epidemiology (Last, 1988).
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At risk of bad outcome
Identified by criterion Yes No
Yes B o
No b O

Not all those who have the risk and are identified at risk (B) will benefit,
thus: 

Combining equations D-2 and D-3:

Yield of benefit: proportion of those identified at risk who will benefit =

Sensitivity for risk2 =

 Sensitivity for benefit:

REFERENCES
Habicht, J-P. 1980. Some characteristics of indicators of nutritional status for use in screening and

surveillance. Am. J. Clin. Nutr. 33:531-535.
Habicht, J-P., L.D. Meyers, and C. Brownie. 1982. Indicators for identifying and counting the

improperly nourished. Am. J. Clin. Nutr. 35:1241-1254.
Last, J.M. 1988. A Dictionary of Epidemiology. London: Oxford University Press.

2 Nutritional examples of tradeoffs between specificity and sensitivity are discussed in
Habicht (1982), and the relationship of specificity-sensitivity tradeoffs to the positive
predictive value are discussed in Habicht (1980).
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Appendix E

Biographical Sketches

COMMITTEE

RICHARD E. BEHRMAN (Chair) currently serves as the Managing
Director of the David and Lucile Packard Foundation Center for the Future of
Children in Los Altos, California. Previously, he was at the Case Western
Reserve University School of Medicine, where he was vice president of medical
affairs and dean. Dr. Behrman graduated from Amherst College and received his
J.D. degree from Harvard University and M.D. degree from the University of
Rochester. Former positions include professor and department chair of pediatrics
at the College of Physicians and Surgeons at Columbia University and at Case
Western Reserve University, chairman of the Department of Perinatal Physiology
at the Oregon Regional Primate Research Center, and section chief for physiology
and biochemistry at the National Institute for Neurological Diseases and
Blindness. As a member of the Institute of Medicine, Dr. Behrman served as vice
chair for the Committee on Department of Energy Radiation Epidemiological
Research Programs for the Board on Radiation Effects Research. He holds
memberships in the American Academy of Pediatrics, the American Pediatrics
Society, the Perinatal Research Society, Sigma Xi, and the Society for Pediatric
Research, for which he served a term as vice president. At the National Research
Council he served on the Board of Maternal, Child, and Family Health Research.

BARBARA ABRAMS is an Associate Professor of Public Health,
Nutrition, and Epidemiology, School of Public Health at the University of
California, Berkeley. She has a cross appointment in maternal and child health
while holding membership in the Graduate Group in Nutrition. Concurrently, she
is an

APPENDIX E 361

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
 th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

,
an

d 
so

m
e 

ty
po

gr
ap

hi
c 

er
ro

rs
 m

ay
 h

av
e 

be
en

 a
cc

id
en

ta
lly

 in
se

rte
d.

 P
le

as
e 

us
e 

th
e 

pr
in

t v
er

si
on

 o
f t

hi
s 

pu
bl

ic
at

io
n 

as
 th

e 
au

th
or

ita
tiv

e 
ve

rs
io

n 
fo

r a
ttr

ib
ut

io
n.

Copyright © National Academy of Sciences. All rights reserved.

WIC Nutrition Risk Criteria: A Scientific Assessment
http://www.nap.edu/catalog/5071.html

http://www.nap.edu/catalog/5071.html


assistant professor in the Department of Obstetrics, Gynecology, and
Reproductive Sciences at the University of California, San Francisco, where she
had been a lecturer and clinical nutritionist. Previously, she was a lecturer at
Stanford University and a research nutritionist at the University of California,
Berkeley and the Kaiser Foundation Research Institute. Dr. Abrams received her
B.S. in nutrition and dietetics from Simmons College in Boston. She continued
her education at the University of California, Berkeley, where she earned her
M.P.H. in nutrition, M.S. in epidemiology, and Dr.P.H. in nutrition. For the
National Academy of Sciences, Dr. Abrams served on the Food and Nutrition
Board's Committee on Nutritional Status During Pregnancy and Lactation and its
Subcommittee for a Clinical Application Guide. She currently is a panel member
for the WIC Eligibility Study II and the Low Birthweight in Minority and High-
Risk Women PORT Project. Dr. Abrams is a member of the American Dietetic
Association, American Institute of Nutrition, American Public Health
Association, American Society for Clinical Nutrition, Jacobs Institute of
Women's Health, Society for Epidemiologic Research, and Society for Nutrition
Education.

MARY ELLEN COLLINS is the Director of the Department of Nutrition
at Brigham and Women's Hospital in Boston. She formerly held the directorships
of dietetics and nutrition and of the dietetic internship at the hospital. Her
responsibilities include managing the development, coordination,
implementation, and evaluation of nutrition services and programs in tertiary,
ambulatory, clinical research, and community settings. As such, she manages the
Neighborhood Health Center's Women, Infants, and Children Nutrition
Programs. Ms. Collins earned her B.S. in nutrition from Framingham State
College in Massachusetts and her M.Ed. in nutrition education from Tufts
University Graduate School. She was awarded the Medallion Award from the
American Dietetic Association, a World Health Organization Fellowship to
University of London, New Zealand, and a Churchill Fellowship to the University
of London—the first given to an American dietitian. Additional special
assignments include the National Nutrition Policy Study, nutrition consultant to
the Office of Economic Opportunity-Apache Tribal Council, and Scientific
Liaison Staff, White House Conference on Food, Nutrition, and Health. Ms.
Collins is a member of the American Dietetic Association, the American
Diabetes Association, and the American Heart Association.

CATHERINE COWELL is a Clinical Professor of Public Health at the
Center for Population and Family Health, Columbia University, School of Public
Health. She also held positions at New York University, City University of New
York, University of Iowa, and Albert Einstein School of Medicine. Dr. Cowell is a
former director of the Bureau of Nutrition in the New York City Department of
Health, where staff provided public health nutrition services for
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at risk subpopulation groups including a large WIC program serving infants and
young children enrolled in well-baby clinics. She serves as both a federal and
regional nutrition consultant to the Head Start program. Dr. Cowell is a member
of several committees and governing boards regarding children and nutrition in
New York and held the top leadership positions in several of these over the
years. She is an American Public Health Association fellow and an associate
fellow for the New York Academy of Medicine. Likewise, she is a member of the
American Association of Family and Consumer Sciences, Omicron Nu, and Pi
Delta Kappa. After receiving her B.S. in nutrition and home economics from the
Hampton University in Hampton, Virginia, she earned her M.S. in nutrition from
the University of Connecticut and Ph.D. in nutrition from the New York
University.

BARBARA L. DEVANEY is a Senior Fellow at Mathematica Policy
Research, Inc., Princeton, New Jersey. Dr. Devaney has 18 years of experience in
designing and conducting program evaluations, and has conducted numerous
studies of the WIC program. She was the principal investigator of the WIC-
Medicaid study that estimated the effects of prenatal WIC participation and
prenatal care adequacy on birth outcomes and Medicaid costs during the first 60
days after birth. In addition, she conducted analyses of the effects of WIC
participation on infant mortality and very low birthweight among Medicaid
newborns, and has investigated the infant feeding practices, health care
utilization, and immunization status of infant WIC participants. Her other work at
MPR focuses on maternal and child health policy. Dr. Devaney previously taught
courses in economics and statistics at Duke University and The Johns Hopkins
University. Dr. Devaney received her B.A. in economics from Mount Holyoke
College and her Ph.D. in economics from the University of Michigan.

LEON GORDIS is a Professor in the Department of Pediatrics in The Johns
Hopkins School of Hygiene and Public Health and in the Department of
Pediatrics at The Johns Hopkins School of Medicine, where he also is Associate
Dean for Admissions and Academic Affairs. He earned a B.A. from Columbia
University, B.H.L. from the Jewish Theological Seminary in New York, M.D.
from the State University of New York's Downstate Medical Center, and M.P.H.
and Dr.P.H. at The Johns Hopkins University School of Hygiene and Public
Health. He is a member of the Board of Scientific Counselors of the National
Institute of Child Health and Human Development, and chairman of the Fox
Chase Cancer Center's External Advisory Committee to the Population Science
Program. He chaired the Society for Epidemiologic Research's Committee on
Access to Research Data; NIH-NIA's ad-hoc Scientific Advisory Committee for
the Epidemiology, Demography, and Biometry Program; and Institute of
Medicine's Section IX Membership Committee. Dr. Gordis' professional
memberships include the American Epidemiological Society, Society for
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Epidemiologic Research, American Pediatric Society, Society for Pediatric
Research, Ambulatory Pediatric Society, and American Public Health
Association. He has served as president of the Society for Epidemiologic
Research and of the American Epidemiological Society. He has served as an
editor of Epidemiologic Reviews and edited a monograph on Epidemiology and
Health Risk Assessment.

JEAN-PIERRE HABICHT is a Professor of Nutritional Epidemiology in
the Division of Nutrition Sciences at Cornell University. His other professional
experience includes special assistant to the director of Division of Health
Examination Statistics at the National Center for Health Statistics, WHO medical
officer at the Instituto de Nutricion de Centro America y Panama, and professor
of maternal and child health at the University of San Carlos in Guatemala.
Currently, Dr. Habicht serves as an advisor to United Nations and government
health and nutrition agencies. He is a member of the Expert Advisory Panel on
Nutrition, World Health Organization, and has been a member of the Food and
Nutrition Board and the UN Advisory Group on Nutrition. He has served as a
consultant to the Ford Foundation's Urban Poverty Program for design of a
technical review of the follow-up study of children for the National WIC
program. He is a fellow of the American College of Epidemiology. Dr. Habicht
received his M.D. from the Universities of Geneva and Zurich, his M.P.H. from
the Harvard School of Public Health, and the Ph.D. from the Massachusetts
Institute of Technology.

K. MICHAEL HAMBIDGE is a Professor of Pediatrics at the University
of Colorado Health Science Center. Concurrently, he is the director of the
Children's Clinical Research Center and the Center for Human Nutrition. He has
received both the Borden Award from the American Institute of Nutrition and the
Nutrition Award form the American Academy of Pediatrics. He is a member of
the Food and Nutrition Board (FNB) and serves as the FNB liaison to this
committee. From Cambridge University, he received his B.A. and an honorary
Sc.D. Dr. Hambidge also earned his M.B. and B.Chir. from the Westminster
Medical School.

GAIL G. HARRISON is a Professor in the Department of Community
Health Sciences at the UCLA School of Public Health. Prior to this, she was
professor in the Department of Family and Community Medicine at the
University of Arizona. Dr. Harrison is a former member of the Food and Nutrition
Board and has served on several of its committees, including the Committee on
International Nutrition Program. She chaired the Panel on Factors Affecting Food
Selection for the Committee on Food Consumption Patterns and the National
Research Council's U.S. National Committee to the International Union of
Nutritional Sciences. She has served in various capacities for NIH, USDA,
WHO, and UNICEF. She directed a technical review of several issues relative to
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the nutritional risk criteria for the WIC program in 1990–1991, and has served as a
technical consultant to the WIC program of the Public Health Foundation of Los
Angeles. Dr. Harrison belongs to the American Anthropological Association, the
American Institute of Nutrition, the Society for International Nutrition, the
Western Society for Pediatric Research, and the Society for Pediatric Research.
Dr. Harrison earned a B.S. degree in foods and nutrition from the University of
California, Santa Barbara, a M.N.S. from Cornell University, and a Ph.D. in
physical anthropology at the University of Arizona.

JEAN YAVIS JONES is a Legislative Specialist and Head of the Food and
Agriculture Section of the Environment and Natural Resources Division for the
Library of Congress' Congressional Research Service. Her responsibilities cover
research, policy analysis and counsel on legislation and public policy issues. Her
areas of specialty include domestic hunger and food programs such as WIC,
school food programs, and food stamps. Ms. Jones has developed a close working
relationship with various congressional committees and Department of
Agriculture agencies. She has served on various USDA panels, including the
National Hunger Forum, is a member of the Institute for Educational Leadership,
and is on the faculty of the CRS Legislative Institute. Ms. Jones is a member of
the Library of Congress Professional Association, American Historical
Association, Organization of American Historians, and Congressional Research
Employees Association, for which she served on the Board of Governors and as
vice president and president. Ms. Jones completed a B.A. in history at Rutgers
University and an M.A. in History at the University of Maryland.

ROY PITKIN is the Chair of and a Professor in the Department of
Obstetrics and Gynecology at the UCLA School of Medicine. Formerly, he
served as department chair and was a professor of obstetrics and gynecology at
the University of Iowa College of Medicine; prior to that, he was an assistant
professor at the University of Illinois. Dr. Pitkin received both his B.A. and M.D.
from the University of Iowa and has been certified in maternal-fetal medicine for
20 years. As a member of the Institute of Medicine, he recently chaired the
activities of the Food and Nutrition Board's Committee on Nutrition During
Pregnancy and Lactation. Additionally, Dr. Pitkin is a member of the American
College of Obstetrics and Gynecology and chaired its Committee on Nutrition.
Other memberships include Society for Gynecological Investment, for which he
served as president; Perinatal Research Society; Society for Experimental Biology
and Medicine; American Gynecology and Obstetrics Society; AMA, from which
he received the Joseph B. Goldberger Award; Society for Perinatal Obstetricians,
for which he served as president; and American Federation for Clinical Research.
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ERNESTO POLLITT is a Professor of Human Development in the
Department of Pediatrics at the University of California, Davis School of
Medicine. Additionally, he is a professor of graduate group of nutrition and of
human development and a child psychologist in the agricultural experiment
station. He received his B.A. at the Catholic University of Lima, Peru, where he
also become a psychologist at the Institute of Psychology; he earned his Ph.D. in
the Department of Child Development and Family Relationships at Cornell
University. Dr. Pollitt's prior teaching experience includes professorships at the
University of California, Davis, and the University of Texas Health Science
Center in Houston. He is a Human Biology Council fellow and member of
American Society of Clinical Nutrition, Society for Research in Child
Development, and American Public Health Association. On numerous occasions,
Dr. Pollitt provided technical assistance as a consultant to the World Bank,
UNESCO, WHO, and UNICEF. Currently, he is chair of the Nutrition and
Behavioral Development Committee of the International Union of Nutrition
Scientists, member of the Long Range Planning Committee and Advisory
Committee of IDECG, and senior advisor to the Food Biotechnology and Poverty
Program of the United Nations University in Tokyo.

KATHLEEN M. RASMUSSEN is Professor in the Division on Nutritional
Sciences at Cornell University, where her research focuses on maternal and child
nutrition, particularly pregnancy and lactation. She is program director of an
NIH-sponsored training program in maternal and child nutrition. Dr. Rasmussen
previously served on two Food and Nutrition Board committees, the Committee
on Nutrition During Pregnancy and Lactation as well as its Subcommittee on
Nutrition During Lactation. Dr. Rasmussen was a Pew Faculty Scholar in
Nutrition; she earned her A.B. degree at Brown University and her Sc.M. and
Sc.D. degrees from Harvard University, and is a registered dietitian.

EARNESTINE WILLIS is Director, Center for the Advancement of Urban
Children, and Associate Professor, Department of Pediatrics at the Medical
College of Wisconsin, MACC Fund Research Center. Formerly, Dr. Willis was
associate section chief of general pediatrics at the University of Chicago,
associate professor of clinical pediatrics, and medical director of the Woodlawn
Maternal and Child Health Center. Dr. Willis was a recent Robert Wood Johnson
Health Policy Fellow, working as a health aide to Senator Robert Dole. Among
her many professional activities, she actively serves on the Illinois Governor's
Task Force on Health Care Reform; past activities include serving as vice
president of Leadership Greater Chicago and as a board of directors member of
Chicago Children's Museum. Dr. Willis was the recipient of the 1992 Colgate-
Palmolive ''Model of Excellence Award." She earned her B.S. in mathematics
from Tougaloo College in Mississippi, her M.D. from Harvard Medical School,
and her M.P.H. from Harvard School of Public Health.
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STAFF

ROBERT EARL, Study Director until November 1995, Committee on
Scientific Evaluation of WIC Nutrition Risk Criteria, has been a Program Officer
with the Food and Nutrition Board (FNB) since 1990. In addition to his most
recent service as Program Officer for the Committee on the Prevention,
Detection, and Management of Iron Deficiency Anemia Among U.S. Children
and Women of Childbearing Age, he was Director of the FNB's Food Forum and
was Program Officer of studies by the Committee on Opportunities in the
Nutrition and Food Sciences, the Committee on the Nutrition Components of
Food Labeling, and the Committee on State Food Labeling. Prior to joining the
Institute of Medicine, Mr. Earl was Administrator of Government Affairs for the
American Dietetic Association, Washington, D.C. Previously, he was statewide
nutrition consultant with the Texas Department of Health, Austin. Mr. Earl is a
member of Delta Omega National Public Health Honorary Society. He is a
member of the American Dietetic Association and the Institute for Food
Technologists and serves on the Governing Council the American Public Health
Association. Mr. Earl holds a B.S. in human nutrition from the University of
Michigan, Ann Arbor, an M.P.H. from the University of North Carolina at
Chapel Hill, and is working on a doctorate in public policy at the Center for
Public Administration and Policy at Virginia Polytechnic Institute and State
University, Falls Church.

CAROL WEST SUITOR, Study Director beginning November 1995,
served as a Program Officer for the Food and Nutrition Board from 1988 to 1992
and returned to serve as Senior Program Officer in 1994. She served as Study
Director for the Committee on Nutritional Status During Pregnancy and Lactation
and its four subcommittees and for the Committee on Defense Women's Health
Research. She is currently Study Director for the Committee on Military Nursing
Research. At Harvard School of Public Health, Dr. Suitor worked on the
development and testing of instruments for collecting dietary information from
low-income women. At the National Center for Education in Maternal and Child
Health, Georgetown University, Dr. Suitor managed projects on maternal and
child nutrition, breastfeeding, cultural diversity, and children with special health
care needs. Dr. Suitor earned a B.S. degree from Cornell University, an M.S. from
the University of California at Berkeley, and an Sc.M. and Sc.D. from Harvard
School of Public Health.

ALLISON A. YATES is the Director of the Food and Nutrition Board. She
is a registered dietitian, having completed a master of science in public health at
U.C.L.A. and a dietetic internship at the Los Angeles Veteran's Administration
Hospital, prior to working for the Los Angeles County Department of Health as a
public health nutritionist. She earned a doctorate in human nutrition from the
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University of California at Berkeley, did postdoctoral work there, and has since
served as a faculty member in nutrition and dietetics at the University of Texas
Health Science Center in Houston and at Emory University School of Medicine in
Atlanta. She currently is on leave from the University of Southern Mississippi in
Hattiesburg, where she has served as Dean of the College of Health and Human
Sciences for the past 7 years and as Professor of Foods and Nutrition. Dr. Yates is a
member of the American Institute of Nutrition, the American Dietetic
Association, the Institute of Food Technologists, and the American Public Health
Association, and served on the Committee on Military Nutrition Research of the
FNB from 1981–1985 and 1991–1994. She has conducted research on essential
fatty acid and vitamin E deficiencies in animals, soy protein utilization and
methionine requirements in men, and protein and energy requirements in older
men and women.

SANDRA A. SCHLICKER is a senior program officer with the Food and
Nutrition Board and serves as Study Director for the Food Forum. Prior to joining
the Food and Nutrition Board, Dr. Schlicker was Vice-President of a consulting/
research firm that focused on public policy issues in the fields of nutrition,
health, and agriculture. She came to Washington, D.C. in 1982 as the Nutrition
Advisor to the Administrator of USDA's Food and Consumer Service after
several years as a nutritionist with the food industry. After earning a B.S. in
Science and M.S. and Ph.D. degrees in Foods and Nutrition from The
Pennsylvania State University, she became a faculty member at Purdue
University.

SHEILA MOATS has been a Research Associate with the Food and
Nutrition Board (FNB) since 1990. She has worked on a number of studies,
including those of the Committee to Develop Criteria for Evaluating the
Outcomes of Approaches to Prevent and Treat Obesity, the Committee on
Opportunities in the Nutrition and Food Sciences, the Committee on Nutrition
During Pregnancy and Lactation and the Subcommittee for a Clinical Application
Guide, the Committee on the Food Chemicals Codex, and the Food Additives
Survey Committee. Ms. Moats received the Institute of Medicine Staff
Achievement Award in 1993. Prior to joining the Institute of Medicine, she was
coordinator of patient information for the national office of the American
Diabetes Association, worked in the department of dietetics at the Alexandria
Hospital in Alexandria, Virginia, and assisted in nutrition research at the
University of Colorado Health Sciences Center. Ms. Moats received her B.S.
degree in Nutrition Science from The Pennsylvania State University.

KIMBERLY A. BREWER is a Research Assistant in the Institute of
Medicine's Food and Nutrition Board and Board on International Health. Ms.
Brewer's focus has been on environmental health, epidemiology, international
health policy and programs, and maternal and child health promotion. Ms.
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Brewer received a B.A. from Colby College in government and her M.P.H. in
international health policy and programs from the George Washington
University. Prior to her work with the Committee on Scientific Evaluation of WIC
Nutrition Risk Criteria, Ms. Brewer worked with the Committee to Reduce Lead
Exposure in the Americas and with the Steering Committee on the Implications
of Trade Liberalization for the Health Sector with the Board on International
Health.
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Acronyms

ACOG American College of Obstetrics and Gynecologists
AFDC Aid to Families with Dependent Children
AIDS acquired immunodeficiency syndrome
BMI body mass index
CDC U.S. Centers for Disease Control and Prevention
CES-D Center for Epidemiologic Studies Depression Scale
CN-AAP Committee on Nutrition of the American Academy of

Pediatrics
CNS central nervous system
CP cerebral palsy
CPI Consumer Price Index
CSFII Continuing Survey of Food Intakes of Individuals
FAS fetal alcohol syndrome
FCS Food Consumer Service
FFQ food frequency questionnaire
FNS Food and Nutrition Service
FTT failure to thrive
FY fiscal year
GAO U.S. Government Accounting Office
HIV human immunodeficiency virus
IBW ideal body weight
IgE immunoglobulin E
IOM Institute of Medicine
IQ intelligent quotient
JRA juvenile rheumatoid arthritis
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LBW low birth weight
LHC low head circumference
LGA large for gestational age
NCHS National Center for Health Statistics
NHANES I-III National Health and Nutrition Examination Surveys
NLSY National Longitudinal Survey of Youth
NMIHS National Maternal and Infant Health Survey
NTD neural tube defects
OBRA Omnibus Budget Reconciliation Act
PC92 1992 WIC Participant and Program Characteristics
PedNSS Pediatric Nutrition Surveillance System
PEM protein energy malnutrition
PKU phenylketonuria
PNSS Pregnancy Nutrition Surveillance System
PRAMS Pregnancy Risk Assessment Monitoring System
RDA Recommended Dietary Allowance
SGA small for gestational age
USDA U.S. Department of Agriculture
WIC Special Supplemental Nutrition Program for Women, Infants,

and Children
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Index of Risk Criteria

This index identifies the first page of text for each risk criterion
reviewed by the committee. For the table that summarizes all the commit-
tee's recommendations for the use of risk criteria, see Chapter 8, page 338.

A
Abnormal postpartum weight change, 96
Abuse or neglect, child, 319
Age older than35 years, pregnancy, 197
Age, pregnancy at young, 195
AIDS and HIV infections, 185
Alcohol and illegal drug use, 226
Allergies, food, 192
Anemia, 154
Anthropometric Risk Criteria, 67
Asthma, 192

B
Battering, 317
Biochemical and Other Medical Risk Cri-

teria, 149
Birth or congenital defect, history of birth

with, 207
Birth weight, history of low, 206
Birth weight, low, 97
Birth with congenital or birth defect, his-

tory of, 207
Bottle, inappropriate use of, 265
Bottles, lack of sanitation in preparation

of nursing, 261
Breastfeeding as sole source of nutrients,

infrequent, 261
Bronchitis, 183
Burns, major surgery or trauma, and

severe acute infections, 188
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C
Caffeine intake, excessive, 269
Cancer, 175
Cardiorespiratory disorders, 190
Celiac disease, 192
Central nervous system disorders, 177
Child abuse or neglect, 319
Child of a mentally retarded parent, 323
Child of a young caregiver, 321
Children and/or infants, conditions spe-

cific to, 215
Chronic hypertension, 172
Chronic or recurrent infections, 183
Closely spaced pregnancies, 197
Conditions related to the intake of specific

foods, 192
Conditions specific to infants and/or chil-

dren, 215
Conditions specific to pregnancy, 195
Congenital and genetic disorders, 179
Congenital or birth defect, history of birth

with, 207
Cow milk feeding during 1st 12 months, 261
Criteria related to nutrient deficiencies, 154

D
Deficiency diseases, nutrient, 159
Delivery, history of postterm, 206
Delivery, history of preterm, 204
Depression, maternal, 314
Diabetes mellitus, 169
Diabetes, gestational, 169
Diet, inadequate, 272

Dietary Guidelines, failure to meet, 253
Dietary Risk Criteria, 251
Diets, highly restrictive, 260
Diets, vegan, 259
Diets, vegetarian, 259
Disease, renal, 174
Diseases, nutrient deficiency, 159
Disorders, gastrointestinal, 166
Disorders, genetic and congenital, 179
Disorders, thyroid, 170
Drug and alcohol use, 226
Drug-nutrient interactions, 218

E
Early introduction of solid foods, 261
Eclampsia and preeclampsia, 213
Education or illiteracy, low level of mater-

nal, 311
Essential nutrients, feeding other foods

low in, 261
Excessive caffeine intake, 269

F
Failure to meet Dietary Guidelines, 253
Failure to thrive, 159
Feeding cow milk during 1st 12 months, 261
Feeding other foods low in essential nutri-

ents, 261
Feeding, inappropriate infant, 261
Fetal growth restriction, 211
Food allergies, 192
Food insecurity, 279
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Food intolerances, other, 194
Foods, conditions related to the intake of

specific, 192
Foods, early introduction of solid, 261
Formula, improper dilution of, 261

G
Gastrointestinal disorders, 166
Genetic and congenital disorders, 179
Gestation, multifetal, 210
Gestational age, large for, 117
Gestational age, small for, 100
Gestational diabetes, 169
Gestational weight gain, high, 84
Growth restriction, fetal, 211
Growth, slow, 123

H
Head circumference, low, 114
High gestational weight gain, 84
High parity, 200
Highly restrictive diets, 260
History of birth with congenital or birth

defect, 207
History of low birth weight, 206
History of neonatal loss, 207
History of postterm delivery, 206
History of preterm delivery, 204
HIV infection and AIDS, 185
Homelessness, 297
Hypertension, chronic, 172
Hypoglycemia, 217

I
Illegal drug and alcohol use, 226

Illiteracy or education, low level of mater-
nal, 311

Improper dilution of formula, 261
Inadequate diet, 272
Inappropriate infant feeding, 261
Inappropriate use of nursing bottle, 265
Inborn errors of metabolism, 181
Infant feeding, inappropriate, 261
Infants and/or children, conditions spe-

cific to, 215
Infections, chronic or recurrent, 183
Infections, HIV and AIDS, 185
Infections, severe acute; major surgery or

trauma; and burns, 188
Infections, upper respiratory, 183
Infections, urinary tract, 183
Infrequent breastfeeding as sole source of

nutrients, 261
Insecurity, food, 279
Intake of specific foods, conditions related

to, 192
Intolerance, lactose, 194
Intolerances, other food, 194
Iron after 4-6 months, no dependable

source, 261

L
Lack of prenatal care, 208
Lack of sanitation in preparation of nurs-

ing bottles, 261
Lactose intolerance, 194
Large for gestational age, 117
Lead poisoning, 229
Low birth weight, 97
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Low birth weight, history of, 206
Low head circumference, 114
Low level of maternal education or illiter-

acy, 311
Low maternal weight gain, 73
Lupus erythematosus, 190

M
Major surgery, trauma, burns, or severe

acute infections, 188
Maternal depression, 314
Maternal education or illiteracy, low level

of, 311
Maternal short stature, 87
Maternal smoking, 220
Maternal weight loss during pregnancy, 79
Medical conditions (Juvenile rheumatoid

arthritis, lupus erythematosus, and
cardiorespiratory disorders), 190

Mentally retarded parent, child of, 323
Metabolism, inborn errors of, 181
Migrancy, 304
Multifetal gestation, 210

N
Nausea and vomiting during pregnancy,

166
Neglect or abuse, child, 319
Neonatal loss, history of, 207
Nervous system disorders, central, 177
No dependable source of iron after 4-6

months, 261
Nursing bottle, inappropriate use of, 265
Nursing bottles, lack of sanitation in

preparation, 261

Nutrient deficiencies, criteria related to,
154

Nutrient deficiency diseases, 159
Nutrient-drug interactions, 218
Nutrients, feeding other foods low in

essential, 261
Nutrition Risk Criteria, Predisposing, 295

O
Other food intolerance, 194
Other medical conditions (juvenile

rheumatoid arthritis, lupus erythe-
matosus, and cardiorespiratory disor-
ders), 190

Otitis media, 183
Overweight, 118
Overweight, postpartum, 92
Overweight, prepregnancy, 80

P
Parity, high, 200
Passive smoking, 309
Pica, 270
Placental abnormalities, 214
Poisoning, lead, 229
Postterm delivery, history of, 206
Postpartum overweight, 92
Postpartum underweight, 89
Postpartum weight change, abnormal, 96
Potentially toxic substances, 218
Predisposing Nutrition Risk Criteria, 295
Preeclampsia and eclampsia, 213
Pregnancies, closely spaced, 197
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Pregnancy age older than 35 years, 197
Pregnancy at a young age, 195
Pregnancy, conditions specific to, 195
Pregnancy, maternal weight loss during, 79
Pregnancy, nausea and vomiting during,

166
Prematurity, 215
Prenatal care, lack of, 208
Prepregnancy overweight, 80
Prepregnancy underweight, 70
Preterm delivery, history of, 204
Pyloric stenosis, 179

R
Renal disease, 174
Restrictive diets, 260
Rheumatoid arthritis, juvenile, 190
Risk Criteria, Anthropometric, 67
Risk Criteria, Biochemical and Other Med-

ical, 149
Risk Criteria, Dietary, 251
Risk Criteria, Predisposing Nutrition, 295

S
Short stature, 104
Slow growth, 123
Small for gestational age, 100
Smoking, maternal, 220
Smoking, passive, 309
Solid foods, early introduction of, 261
Stature, maternal short, 87
Stature, short, 104
Surgery, trauma, burns, or severe acute

infections, 188

T
Thrive, failure to, 159
Thyroid disorders, 170
Toxic substances, 218
Trauma, major surgery, burns, or severe

acute infections, 188

U
Underweight, 110
Underweight, postpartum, 89
Underweight, prepregnancy, 70
Upper respiratory infections, 183
Urinary tract infections, 183

V
Vegan diets, 259
Vegetarian diets, 259

Vomiting and nausea during pregnancy,
166

W
Weight change, abnormal postpartum, 96
Weight gain, high gestational, 84
Weight gain, low maternal, 73
Weight loss during pregnancy, maternal, 79
Weight, low birth, 97

Y
Young caregiver, child of, 321
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