By nap ednlcatalog/Sn 7T himl

We ship printed books within 1 business day; personal PDFs are available immediately.

WIC Nutrition Risk Criteria: A Scientific Assessment

Committee on Scientific Evaluation of WIC Nutrition
I Risk Criteria, Institute of Medicine

ISBN: 0-309-59662-9, 392 pages, 6 x 9, (1996)
This PDF is available from the National Academies Press at:

http-/Amw nap edu/catalog/5071 html

Visit the National Academies Press online, the authoritative source for all books
from the National Academy of Sciences, the National Academy of Engineering,
the Institute of Medicine, and the National Research Council:

e Download hundreds of free books in PDF

Read thousands of books online for free

Explore our innovative research tools — try the “Research Dashboard” now!
Sign up to be notified when new books are published

Purchase printed books and selected PDF files

Thank you for downloading this PDF. If you have comments, questions or
just want more information about the books published by the National
Academies Press, you may contact our customer service department toll-
free at 888-624-8373, visit us online, or send an email to
feedback@nap.edu.

This book plus thousands more are available at http://www.nap.edu.

Copyright © National Academy of Sciences. All rights reserved.

Unless otherwise indicated, all materials in this PDF File are copyrighted by the National
Academy of Sciences. Distribution, posting, or copying is strictly prohibited without

written permission of the National Academies Press. Request reprint permission for this book.

THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Engineering, and Medicine



http://www.nap.edu/catalog/5071.html
http://www.nap.edu
http://www.nas.edu/nas
http://www.nae.edu
http://www.iom.edu
http://www.nationalacademies.org/nrc/
http://lab.nap.edu/nap-cgi/dashboard.cgi?isbn=0309068371&act=dashboard
http://www.nap.edu/agent.html
http://www.nap.edu
mailto:feedback@nap.edu
http://www.nap.edu
http://www.nap.edu/v3/makepage.phtml?val1=reprint
http://www.nap.edu/catalog/5071.html

t
c
[}
=
@
[%]
o
7}
]

<

Risk
tific

ion
A Scien
Assessment

Washington, D.C. 1996

Food and Nutrition Board
INSTITUTE OF MEDICINE
NATIONAL ACADEMY PRESS

iteria

WIC Nutr
Cri

Committee on Scientific Evaluation of WIC Nutrition Risk Criteria

"uonnquyle oy UOISISA SAllelLIoyINe 8y} se uoieolgnd siy} JO uoisiaA julid 8y} ash ases|d "payuasul Ajjejuspiooe usaq aAey Aew siolis olydelbodA) swos pue
‘paulelal aq jouued ‘1anamoy ‘Bumewlo) oyoads-buasadAy 1ayjo pue ‘sajAis Buipeay ‘syealq plom ‘syibus| aull ‘|eulbluo ay) 0} anJy ale syealq abed ‘sa|i BuiiesadAy
[euiblio sy} woulj Jou ‘Yooq Jaded [euiblLo sy} wouy payeslo saji JNX Wolj pasodwosal usaq sey ylom [eulblio ayy Jo uonejuasaidal [e)ibip mau sIyl 8y 4dd SIY} Inoqy

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

Assessment

NATIONAL ACADEMY PRESS 2101 Constitution Avenue, N.W. Washington, DC 20418

NOTICE: The project that is the subject of this report was approved by the Governing Board of the
National Research Council, whose members are drawn from the councils of the National Academy
of Sciences, the National Academy of Engineering, and the Institute of Medicine. The members of
the committee responsible for the report were chosen for their special competences and with regard
for appropriate balance.

This report has been reviewed by a group other than the authors according to procedures
approved by a Report Review Committee consisting of members of the National Academy of Sci-
ences, the National Academy of Engineering, and the Institute of Medicine.

The Institute of Medicine was chartered in 1970 by the National Academy of Sciences to enlist
distinguished members of the appropriate professions in the examination of policy matters pertain-
ing to the health of the public. In this, the Institute acts under both the Academy's 1863 congres-
sional charter responsibility to be an adviser to the federal government and its own initiative in iden-
tifying issues of medical care, research, and education. Dr. Kenneth I. Shine is president of the Insti-
tute of Medicine.

This study was supported under contract no. 59-3198-3-044 from the Food and Nutrition Ser-
vice, U.S. Department of Agriculture.

Library of Congress Catalog Card No. 95-72317

International Standard Book Number 0-309-05385-4

Additional copies of this report are available from: National Academy Press 2101 Constitution
Avenue, N.W. Box 285 Washington, DC 20055 Call 800-624-6242 or 202-334-3313 (in the Wash-
ington, D.C. metropolitan area) or visit the online bookstore at Attp://www.nas.edu/nap/online/.

Copyright 1996 by the National Academy of Sciences. All rights reserved.
Printed in the United States of America

The serpent has been a symbol of long life, healing, and knowledge among almost all cultures
and religions since the beginning of recorded history. The image adopted as a logotype by the Insti-
tute of Medicine is based on a relief carving from ancient Greece, now held by the Staatlichemuseen
in Berlin.

Copyright © National Academy of Sciences. All rights reserved.


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

ic Assessment

iii

Committee On Scientific Evaluation Of Wic Nutrition Risk
Criteria

RICHARD E. BEHRMAN (Chair),* Center for the Future of Children, David
and Lucile Packard Foundation, Los Altos, California

BARBARA ABRAMS, School of Public Health, University of California,
Berkeley

A. SUE BROWN (through February 1995), Commission on Health Care
Finance, Government of the District of Columbia, Washington, D.C.

MARY ELLEN COLLINS, Brigham and Women's Hospital, Boston,
Massachusetts

CATHERINE COWELL, School of Public Health, Columbia University, New
York, New York

BARBARA DEVANEY, Mathematica Policy Research, Inc., Plainsboro, New
Jersey

LEON GORDIS,* School of Hygiene and Public Health, The Johns Hopkins
University, Baltimore, Maryland

JEAN-PIERRE HABICHT, Division of Nutritional Sciences, Cornell
University, Ithaca, New York

K. MICHAEL HAMBIDGE, Center for Human Nutrition, University of
Colorado Health Sciences Center, Denver

GAIL G. HARRISON, School of Public Health, University of California, Los
Angeles

JEAN YAVIS JONES, Congressional Research Service, Library of Congress,
Washington, D.C.

ROY M. PITKIN,* School of Medicine, University of California, Los Angeles

ERNESTO POLLITT, Department of Pediatrics, University of California,
Davis

KATHLEEN M. RASMUSSEN, Division of Nutritional Sciences, Cornell
University, Ithaca, New York

EARNESTINE WILLIS, MACC Fund Research Center and Department of
Pediatrics, Medical College of Wisconsin, Milwaukee

Staff

ROBERT EARL, Study Director (through November 1995)

CAROL WEST SUITOR, Study Director (beginning November 1995)

SANDRA A. SCHLICKER, Senior Program Officer (beginning November
1995)

SHEILA A. MOATS, Research Associate

KIMBERLY M. BREWER, Research Assistant (beginning September 1995)

GERALDINE KENNEDO, Project Assistant

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

* Member, Institute of Medicine

Copyright © National Academy of Sciences. All rights reserved.


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

ic Assessment

iv

Food And Nutrition Board

CUTBERTO GARZA (Chair), Division of Nutritional Sciences, Cornell
University, Ithaca, New York

JOHN W. ERDMAN, JR. (Vice Chair), Division of Nutritional Sciences,
College of Agriculture, University of Illinois, Urbana

PERRY L. ADKISSON, T Department of Entomology, Texas A&M University,
College Station

LINDSAY H. ALLEN, Department of Nutrition, University of California, Davis

DENNIS M. BIER, USDA Children's Nutrition Research Center, Baylor College
of Medicine, Houston, Texas

FERGUS M. CLYDESDALE, Department of Food Science and Nutrition,
University of Massachusetts, Amherst

MICHAEL P. DOYLE, Center for Food Safety and Quality Enhancement,
University of Georgia, Griffin

JOHANNA T. DWYER, Frances Stern Nutrition Center, New England Medical
Center, Boston, Massachusetts

SCOTT M. GRUNDY, Center for Human Nutrition, University of Texas
Southwestern Medical Center, Dallas

K. MICHAEL HAMBIDGE, Center for Human Nutrition, University of
Colorado Health Sciences Center, Denver

JANET C. KING, * USDA Western Human Nutrition Research Center, Presidio
of San Francisco, California

SANFORD A. MILLER, Graduate Studies and Biological Sciences, University
of Texas Health Science Center, San Antonio

ALFRED SOMMER, * School of Hygiene and Public Health, Johns Hopkins
University, Baltimore, Maryland

STEVE L. TAYLOR (Ex officio), Food Processing Center, University of
Nebraska, Lincoln

VERNON R. YOUNG," Laboratory of Human Nutrition, School of Science,
Massachusetts Institute of Technology, Cambridge

* Member, Institute of Medicine
T Member, National Academy of Sciences

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

Staff

ALLISON A. YATES, Director (beginning July 1994)

CATHERINE E. WOTEKI, Director (through December 1993)

BERNADETTE M. MARRIOTT, Associate Director and Interim Director
(through June 30, 1994)

GAIL SPEARS, Administrative Assistant (beginning September 1994)

MARCIA S. LEWIS, Administrative Assistant (through August 1994)

JAMAINE L. TINKER, Financial Associate

Copyright © National Academy of Sciences. All rights reserved.


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

t
[=
@
£
@
7}
o}
1}
(%]

<

vi

"uonNguiIe 1o} UOISISA SAlle}lIoYyINe 8y} Se uoledlignd siy} JO UoIsIaA Julid 8y} 8sh ases|d "pajasul Ajlejusplooe usaq aney Aew sious oiydelbodA} swos pue
‘paulejal aq jouued ‘Janamoy ‘Bunyewsoy oloads-buiesadAl Jayjo pue ‘sajhis Buipeay ‘syealq piom ‘syibus) aull {|eulbuo ay} 0} anJ} ale syealq abed "so|i} BuesadAy
[euiblio ay} woulj jou Yooq Jaded [euiblo sy} wouy pajesld safi JNX Wolj pasodwodal usaq sey YIom [eulblio ayj jo uonejuasaidal [e}bip mau siy :8[iy 4ad SIY} Inoqy

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

ACKNOWLEDGMENTS vii

Acknowledgments

This report represents the collaborative efforts of many individuals,
particularly the study committee and staff whose names appear at the beginning
of this document. Completion of this study was a complex task and it required
substantial dedication and effort by all those who participated in its completion.

The committee wishes to acknowledge the assistance of the National
Association of WIC Directors (NAWD) for furnishing volumes of information
about nutrition risk criteria in use in state WIC programs. NAWD's president
during the majority of the study, Alice Lenihan, was particularly helpful and
supportive. The committee wants to express their appreciation of the input
received from the entire WIC community, too numerous to mention by name,
through public meetings, site visits, additional information about nutrition risk
criteria, and informal communications.

Drs. Robert Kuczmarski and Anne Looker of the National Center for Health
Statistics (NCHS), Centers for Disease Control and Prevention, U.S. Department
of Health and Human Services, made presentations to the committee on
upcoming data from the third National Health and Nutrition Examination Survey
and revision of NCHS infant and child growth charts. Dr. Tiefu Shen of the
Division of Nutritional Sciences, Cornell University, and Cyn O'Malley and
Suzan Carmichael of the School of Public Health, University of California,
Berkeley, provided substantial assistance with the development of the chapter on
anthropometric risk criteria.

This report was sponsored by the Food and Consumer Service, U.S.
Department of Agriculture (USDA). Without their vision for the need to
undertake this scientific assessment, this report would not have become a reality.
The committee acknowledges their commitment to the WIC program

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

ACKNOWLEDGMENTS viii

and their support of this project, particularly the support of project officers Jay
Hirschman and Dr. Janet Tognetti Schiller. In addition, the committee recognizes
other major informational contributions of several USDA staff: Donna Hines,
Julie Kresge, Michele Lawler, Elaine Lynn, and Debra Whitford.

The committee also wishes to express its appreciation to the staff of the Food
and Nutrition Board of the Institute of Medicine, whose tireless efforts on our
behalf were so critical to the committee's deliberations and the production of this
report. Our appreciation goes to Robert Earl, who provided administrative
support to the committee. The committee is especially grateful for the substantial
efforts of Dr. Carol Suitor, who, with the assistance of Dr. Sandra Schlicker and
Kim Brewer, worked closely with committee members to complete the analysis
and finalize the report. The efforts of Sheila Moats, Geraldine Kennedo, Susan
Knasiak, and Dr. Allison Yates on behalf of the committee are also deserving of
our heartfelt thanks.

RICHARD E. BEHRMAN, Chair

Committee on Scientific Evaluation of WIC Nutrition Risk Criteria

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original

ic Assessment

R CONTENTS ix
°
(0]
£
3
o
[0
Ss Contents
£ 3
S E
= ©
25

= c
o 9
< »n
T2
ES
o5 SUMMARY 1
% = Committee Process and Structure of the Report 3
§ E Principles of Nutrition Risk Assessment 5
e General Conclusions 7
= g Recommendations for Specific Nutrition Risk Criteria 9
g_ = Recommendations for Future Research and Action 20
Se,
53
2 e 1  OVERVIEW 23
g = Charge to the Committee 24
% E The WIC Program 25
é 2 Overview of the Report and the Committee Process 34
%9 References 38
D) 4=
£ E
§ P 2 POVERTY AND NUTRITION RISK 41
f; ﬁ Definition of Poverty 41
_SE g Prevalence of Poverty 43
3 % Poverty and Nutrition Risk for Women 43
© .. . .
5a Poverty and Nutrition Risk for Infants and Children 45
i 3 Effects of WIC Program Participation 47
£5 References 49
&2
2 = 3 PRINCIPLES UNDERLYING THE NUTRITION RISK CRITE- 53
= é RIA FOR WIC ELIGIBILITY
B g Principles of Nutrition Risk Assessment 53
o ®
o o)
o2
28
3
o E
X 0
g
50
® 9
% <
o g
8¢
palgr)
2o
= £
o O
8 o
26

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

CONTENTS

WIC Nutrition Risk Criteria

Priority System of the WIC Program
Summary and Implications
References

4 ANTHROPOMETRIC RISK CRITERIA
Use of Anthropometric Measures in the WIC Program
Maternal Anthropometric Risk Criteria
Prepregnancy Underweight
Low Maternal Weight Gain
Maternal Weight Loss During Pregnancy
Prepregnancy Overweight
High Gestational Weight Gain
Maternal Short Stature
Postpartum Underweight
Postpartum Overweight
Abnormal Postpartum Weight Change
Anthropometric Risk Criteria for Infants and Children
Low Birth Weight
Small for Gestational Age
Short Stature
Underweight
Low Head Circumference
Large for Gestational Age
Overweight
Slow Growth
Summary and Conclusions
References

5 BIOCHEMICAL AND OTHER MEDICAL RISK CRITERIA

Criteria Related to Nutrient Deficiencies

Anemia

Failure to Thrive and Other Nutrient Deficiency Disease
Medical Conditions Applicable to the Entire WIC Population

Gastrointestinal Disorders

Diabetes Mellitus

Thyroid Disorders

Chronic Hypertension

Renal Disease

Cancer

Central Nervous System Disorders

Genetic and Congenital Disorders

Copyright © National Academy of Sciences. All rights reserved.

60
60
63
65

67
67
70
70
73
79
80
84
87
89
92
96
97
97
100
104
110
114
117
118
123
125
128

149
154
154
159
166
166
169
170
172
174
175
177
179


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

CONTENTS

xi

Inborn Errors of Metabolism
Chronic or Recurrent Infections
HIV Infection and AIDS
Recent Major Surgery, Trauma, Burns, or Severe Acute Infec-
tions
Other Medical Conditions
Conditions Related to the Intake of Specific Foods
Food Allergies
Food Intolerances
Conditions Specific to Pregnancy
Pregnancy at a Young Age
Pregnancy Age Older Than 35 Years
Closely Spaced Pregnancies
High Parity
History of Preterm Delivery
History of Postterm Delivery
History of Low Birth Weight
History of Neonatal Loss
History of Previous Birth of an Infant with a Congenital or
Birth Defect
Lack of Prenatal Care
Multifetal Gestation
Fetal Growth Restriction
Preeclampsia and Eclampsia
Placental Abnormalities
Conditions Specific to Infants and/or Children
Prematurity
Hypoglycemia
Potentially Toxic Substances
Long-Term Drug-Nutrient Interactions or Misuse of Medica-
tions
Maternal Smoking
Alcohol and Illegal Drug Use
Lead Poisoning
Summary
References

6 DIETARY RISK CRITERIA
Inappropriate Dietary Patterns
Dietary Patterns That Fail to Meet Dietary Guidelines for
Americans
Vegetarian Diets
Highly Restrictive Diets

Copyright © National Academy of Sciences. All rights reserved.

181
183
185
188

190
192
192
194
195
195
197
197
200
204
206
206
207
207

208
210
211
213
214
215
215
217
218
218

220
226
229
232
233

251
253
253

259
260


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

ic Assessment

o CONTENTS xii

T T

5

E % Inappropriate Infant Feeding 261

£9 . Inappropriate Use of Nursing Bottle 265

S s § Inappropriate Diets in Children 268

E S 2 Excessive Caffeine Intake 269

c O = .

S5 Pica 270

é’ 3 S Inadequate Diet 272

5 é é Food Insecurity 279

§ S o Definition of Food Insecurity 279

TEQ Summary 283

DET References 283

6Lt

22£

= § 3 7 PREDISPOSING NUTRITION RISK CRITERIA 295

S8 Homelessness 297

52 Migrancy 304

885 Passive Smoking 309

" § S Low Level of Maternal Education and Illiteracy 311

= 53 Maternal Depression 314

s = o Battering 317

Tes Child Abuse or Neglect 319

2y g Child of a Young Caregiver 321

§ j‘; @ Child of a Mentally Retarded Parent 323

g2 Summary 325

ESE References 325

O g &

2gQ

§ g é 8 CONCLUSIONS AND RECOMMENDATIONS 335

> 0 General Conclusions 336

E g § Recommendations for Specific Nutrition Risk Criteria 337

g ga Recommendations for Future Research and Action 350
el

L8

523 APPENDIXES

50 ¢

e . . . .

£ £ g A Participants at the First Public Meeting, May 19, 1994 353

(@] (_‘5 o)

cc3T

% %’ § B Participants at the Second Public Meeting, September 19-20, 1994 355

T 25

o =3 C  WIC Program: Common Nutritional Risk Criteria 357

Q= o

OO0 >

= 35 ®

s=< D  Definitions of Yield and Sensitivity of Cutoff Points for Nutrition 359

S S E Risk

220

ege

250 E Biographical Sketches 361

£gQ

3¢ §

=Rl ACRONYMS 371

w 2 8’

o2a

_09‘ 2 ‘3 INDEX OF RISK CRITERIA 373
[0

£5%

Copyright © National Academy of Sciences. All rights reserved.


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

ic Assessment

CONTENTS Xiii

List of Tables and Figures

TABLES

S-1  Nutrition Risk Criteria and Committee Recommendations 10
for the Specific WIC Population, by Category of Nutri-
tion Risk,

1-1  WIC Program Participation by Subgroup and Federal Costs, 35
1974-1993,

3-1 Nutrition Risk Criteria Defined by WIC Program Regula- 61
tions,

3-2  The WIC Priority System, 62

4-1 Summary of Anthropometric Risk Criteria in the WIC Pro- 68
gram and Use by States,

4-2  Summary of Anthropometric Risk Criteria as Predictive of 70
Risk or Benefit Among Pregnant and Postpartum Women,

4-3  Summary of Anthropometric Risk Criteria as Predictive of 98
Risk or Benefit Among Infants and Children,

4-4  Summary of Anthropometric Risk Criteria and Committee 126

Recommendations for the Specific WIC Population,

5-1 Summary of Biochemical and Other Medical Risk Criteria 150
in the WIC Program and Use by States,

5-2  Summary of Broad Categories of Biochemical and Other 153
Medical Risk Criteria as Predictive of Risk or Benefit
Among Women, Infants, and Children,

5-3  Cutoff Points for Anemia Used in the WIC Program and 158
Recommended Cutoff Points from the Centers for Dis-
ease Control and Prevention and the Institute of Medicine
for Women, Infants, and Children,

5-4  Summary of Medical Risk Criteria and Committee Recom- 160
mendations for the Specific WIC Population,

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

CONTENTS xiv
6-1 Summary of Broad Dietary Risk Criteria in the WIC Pro- 252
gram and Use by States,
6-2  Summary of Broad Dietary Risk Criteria as Predictive of 253
Risk or Benefit Among Women, Infants, and Children,
6-3  Summary of Broad Dietary Risk Criteria and Committee 266
Recommendations for the Specific WIC Population,
7-1  Summary of Predisposing Risk Criteria in the WIC Program 296
and Use by States,
7-2  Summary of Predisposing Risk Criteria as Predictive of Risk 297
or Benefit Among Women, Infants, and Children,
7-3  Summary of Dietary Risk Criteria and Committee Recom- 298
mendations for the Specific WIC Population,
8-1 Nutrition of Risk Criteria and Committee Recommendations 338
for the Specific WIC Population, by Category of Nutri-
tion Risk,
8-2 Committee Recommendations for Changes in Risk Criteria, 347
FIGURES
S-1  WIC program components, services, benefits, and projected 2
outcomes,
1-1  WIC program components, services, benefits, and projected 26
outcomes,

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

SUMMARY 1

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."
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SUMMARY 3

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.

* Forrisk 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.

» [t 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 5™ and
95t 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."!

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

I 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

Copyright © National Academy of Sciences. All rights reserved.


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

ic Assessment

SUMMARY 21

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 37%
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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

SUMMARY 22

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.’

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.!

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.

! 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 5™ 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 5 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 | 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
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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

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

OVERVIEW 32

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—Ilived 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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

POVERTY AND NUTRITION RISK 44

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
I) 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 By, 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.! 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

U1t 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/m? 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 B¢ 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 arisk 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.! 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 5™ percentile according to standard growth references.”> Low
height-for-age, also called stunting, is generally considered to reflect long-term
nutrition status. Setting the cutoff point at the 5™ percentile has implications for
both sensitivity and yield. Only children with height-for-age at or less than the 5"
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 5™ 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 5™ percentile among low-income
children in the United States range from 6 to 7 percent (Yip et al., 1992).
Assuming

! 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).

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

PRINCIPLES UNDERLYING THE NUTRITION RISK CRITERIA FOR WIC ELIGIBILITY 58

that 5 percent of healthy, well-nourished children have height-for-age less than
the 5™ 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 10" 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 2™ 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
5t 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
5t 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:

Yield of benelil =
[Yield of risk] = [The proportion of individuals truly at risk who will benefit
from the WIC program |

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

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

PRINCIPLES UNDERLYING THE NUTRITION RISK CRITERIA FOR WIC ELIGIBILITY 61

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 women® (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 (¢)(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.?

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 1.2

I 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.

v 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.

A% 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.

vl 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.

2 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 [—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 5™ 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 Lactating  Nonlactating  Infants  Children

Women
Women
Prepregnancy 54 18 15 — —
underweight
Low maternal 53 — — — —
weight gain

Maternal weight 33 — — — —
loss during

pregnancy

Prepregnancy 53 17 12 — —
overweight

High gestational 37 38 15 — —
weight gain

Maternal short 0 1 1 — —
statue

Postpartum — 43 43 — —
underweight

Postpartum — 42 39 — —
overweight

Infants and Children

Low birth weight — — — 53 8
Small for — — — 10 —
gestational age

Short statute — — — 48 50
Underweight — — — 53 52
Low head — — — 7 —
circumference

Large for — — — 14 —
gestational age

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 5™ 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 5% or the 10%
percentile or above the 95" 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
(I0M, 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, @/l 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/m?) 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

TABLE 4-2 Summary of Anthropometric Risk Criteria as Predictive of Risk or
Benefit Among Pregnant and Postpartum Women

Postpartum Women

Pregnant Women Lactating Nonlactating
Risk Criterion Risk Benefit Risk Benefit Risk  Benefit
Prepregnancy underweight v v ? 2 ? ?
Low maternal weight gain v v v v p ?
Maternal weight loss during v v
pregna.ncy

Prepregnancy overweight v v ? ? ? 2
High gestational weight gain v v i ? v v
Maternal short stature v 0 7 ? s ?
Postpartum underweight v v ? ?
Postpartum overweight v v v v

? ? ? ?

Abnormal postpartum weight 7
change

NOTE: ¥ = predictive of risk or benefit; ? = evidence unclear; 0 = evidence but no
effect; blank = not applicable to that group.
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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) BMlI-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 BMlI-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 @/l 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

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

ANTHROPOMETRIC RISK CRITERIA 80

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/m? (consistent with 120 to 135 percent of the 1959 Metropolitan Life
Insurance Company weight-specific tables) and obesity as a BMI of > 29 kg/m?
(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/m?, 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/m?, and 19 percent were classified as
very overweight (BMI > 29.0 kg/m?) (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/m?)
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.
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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
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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
etal., 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/m?) to define overweight, and greater than 135 percent IBW or
BMI > 29 kg/m? 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/m?
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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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TABLE 4-3 Summary of Anthropometric Risk Criteria as Predictive of Risk or
Benefit Among Infants and Children

Infants Children

Risk Criterion Risk Benefit Risk Benefit
Low birth weight v v v v
Small for gestational age v v

Short stature v v v v
Underweight v v v v

Low head circumference v v

Large for gestational age v 0

Overweight v v v 's
Slow growth v v v v

NOTE: ¥ = predictive of risk or benefit; 0 = evidence but no effect; blank = not
applicable to that group.

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 [UGR
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 [UGR (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 ™ 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 10" percentile still carry significantly higher
health and nutrition risks than infants with birth weights above the 10" 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;
I0M, 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
(I0OM, 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 Martinez, 1980;
Habicht and Yarbrough, 1980; Kramer, 1993; Lechtig and Klein, 1981; Prentice
etal., 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 x weight in grams)/(crown-heel length in centimeters)?
(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.
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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 10 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 Aeight 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 5™ 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 zine, 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 3™ 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 3™ 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 10™ 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 10™ 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 50™ 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 5% to 25% (infants) and the 5% to 30
(children) percentiles, with the median values being the 5" (infants) and 10
(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 5™ 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 5%
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
etal., 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 10" 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 5
to the 25" percentiles for infants, and the 5% to the 30 percentiles for children,
with the median value for both infants and children being the 10" 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 5t
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
etal., 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
1Qs 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 5™ 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 LG4 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 90 percentile on William's Birth
Weight Curve (Williams et al., 1982). For infants born at 40 weeks of gestation,
the 90t 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 95" 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 (0b) 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

Copyright © National Academy of Sciences. All rights reserved.


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

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

ic Assessment

ANTHROPOMETRIC RISK CRITERIA 122

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 89t to 95t
percentiles for the infants and 75 to 95t 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 3 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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2 g States Using

E Q¢ Risk Criterion Women Infants Children

2 % Medical Conditions Applicable to the Entire WIC Population

3 § 2 Chronic hypertension 54 19 25

_: = Renal disease 54 35 35
(]

S > 5 Cancer 20 26 30

o =

< Gg) 5 Central nervous system disorders — 12 10

% < Epilepsy 5 6 6

a 2@ Cerebral palsy — 36 37

TEQ Spina bifida — 12 13

2ET Myelomeningocele — — 6

° L5 Genetic and congenital disorders 21 — 38

£& E Cleft lip or palate — 41 39

£ § e Down syndrome — 16 10

= ‘gj = Pyloric stenosis — 7 —

BEG Thalassemia 14 6 7

S 8§ Sickle cell anemia 16 20 21

© @S

G g{ T History of an infant with congenital disorder 32 — —

§ &= History of a genetic disorder in infant 17 — —

223 Nutritionally significant genetic disease 8 — —

252 Congenital disorder — 37 —

ce b Genetic disorder — 8 —

£ Z c Inborn errors of metabolism

82 2 Phenylketonuria — 29 28

8® Q Maple syrup urine disease — 13 12

Cgl D= Galactosemia — 19 15

3T & Metabolic disorder 32 24 26

O g & €

E 22 Tyrosinemia and homocystinuria — 7 6

R Other inborn errors of metabolism — 19 20

Q2 3 S Chronic infections 52 21 10
(]

§ s % Recurrent infections 25 — 11

x209 Infectious disorder 28 — —

g g i Nutrition-related infectious disease 14 9 —

T2 Respiratory infections — 12 19

508 Tuberculosis — 25 25

oL i Pneumonia — 19 18

22=% Bronchitis — 7 12

5 =5 Otitis media — 21 19

ccD Meningitis — 14 15

£ 2¢  HIVinfection and AIDS 20 2 20

% 0 S Recent surgery or trauma 18 28 27

g<2 Burns o 10 24 24

o9 Severe acute infections 28 — —

(_; 28 Other medical conditions

50 Juvenile rheumatoid arthritis — — —

S 0 E Arthritis 2 — —
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i g States Using

E Q¢ Risk Criterion Women  Infants  Children
2 % Medical Conditions Applicable to the Entire WIC Population

3 § 2 Lupus erythematosus 6 — —
_: - R Cardiorespiratory disorders 17 37 38
g 25 Conditions Related to the Intake of Specific Foods

2325 Food allergies 27 29 34
g<ca Celiac disease or intolerance — 24 24
o9 Food intolerances

TEQ Lactose intolerance — 20 16
2ET Asthma — 6 8
° 275 Conditions Specific to Pregnancy

< % % Pregnancy at a young age 52 — —
Eo0 T Pregnancy age older than 35 43 — —
c 29 .

E ‘gj = Cl.osely s.paced pregnancies 52 — —
BEG High parity 43 — —
0 © 8§ History of preterm delivery 42 — —
G0 History of postterm delivery 8 — —
] . . .

o 2= History of low birth weight 49 — —
23 History of neonatal loss 43 — —
Jdc o ry

§ 52 History of previous birth of an infant with a 32 — —
ce b congenital or birth defect

S Z c Lack of prenatal care 18 — —
82 -% Multifetal gestation 51 — —
8® Q Fetal growth restriction 17 — —
=3 2€ Preeclampsia and eclampsia 54 — —
83T s Placental abnormalities 15 — —
E 2o Conditions Specific to Infants and/or Children

R Prematurity — 39 6
= g - Hypoglycemia 12 — —
goo Fetal alcohol syndrome — 12 9
x 20 Potentially Toxic Substances

= O

g = i Drug-nutrient interactions 9 — —
TLQ Inappropriate use of medication — 23 23
T c 2 pprop

508 Maternal smoking 51 — —
oL i Alcohol and illegal drug use

22=% Alcohol use 51 36 23
%5 = € Illegal drug use 50 36 23
5 é % Lead poisoning 19 24 24
52¢

§ 2 o NOTE: Dashes indicate risk is not applicable or not reported for that population.
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TABLE 5-2 Summary of Broad Categories of Biochemical and Other Medical
Risk Criteria as Predictive of Risk or Benefit Among Women, Infants, and
Children

Women Infants Children
Risk Criterion” Risk Risk  Benefit Risk Benefit

Women, Infants, and Children

Anemia

Nutrition deficiencies

Gastrointestinal disorders

Endocrine disorders

Hypertension

Renal disease

Cancer

Central nervous system
disorders

Genetic and congenital
disorders

Inborn errors of metabolism

HIV infection and AIDS

Recent major surgery or
trauma, burns, and severe
acute infections

Food allergies

Lead poisoning
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Women During Pregnancy
Nausea and vomiting
Diabetes mellitus

Pregnancy at low age
Pregnancy age older than 35
Closely spaced pregnancies
High parity

History of preterm delivery
History of postterm delivery
Lack of prenatal care
Multifetal gestation

Fetal growth restriction

Pr 1 P ia and ecl
Placental abnormalities
Maternal smoking

Alcohol and illegal drug use
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TABLE 5-2 Continued

Women Infants Children
Risk Criterion” Risk Benefit Risk Benefit Risk  Benefit
Infants and Children
Prematurity v v ? ?

NOTE: ¥ =predictive of risk or benefit; ? = evidence unclear; 0 = no evidence, or
evidence but no effect; blank = not applicable to that group.

“ Within the broad category chronic or recurring infections, there is evidence for
nutrition risk and benefit for some specific criteria, such as tuberculosis, but not for other
specific criteria, such as upper respiratory infections, bronchitis, and otitis media. The
same is true within the broad categories drug-nutrient interactions and food intolerances.

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 2.5™ 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 Bg
and/or vitamin B;,. 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; 10M,
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 B,, 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 CDC? I0OM? ©
Pregnant Women
First trimester 10.0-12.6 g/dlHgb  11.0 g/dl Hgb 11.0 g/dl Hgb,
30-38% Hct 33% Hect with ferritin <20
pg/l
Second trimester 10.0-12.0 g/dlHgb ~ 10.5 g/dl Hgb 10.5 g/dl Hgb,
30-37% Hct 32% Hect and 20 pg/l
ferritin
Third trimester 10.0-12.6 g/dlHgb ~ 11.5 g/dl Hgb 11.0 g/dl Hgb,
30-37% Hct 34% Hct and no ferritin
collected
Lactating Women 12.0 g/dl Hgb 36%  12.0 g/dl Hgb 12.0 g/dl Hgb
Hcet 36% Hct 36% Hct
Postpartum, 12.0 g/dl Hgb 36%  12.0 g/dl Hgb 12.0 g/dl Hgb
Nonlactating Women  Hct 36% Hct 36% Hct
Infants
(birth to 6 mo) 9.9-15 g/dl Hgb N/A N/A 11.0 g/dl Hgb
30.9-44% Hct 33% Het
Children
(> 6 mo to 23 mo) 9.9-13 g/dl Hgb 11.0 g/dl Hgb 11.0 g/dl Hgb
30.9-39% Hect 33% Het 33% Hct
(2to 5yr) 10.0-12.7 g/dlHgb  11.0 g/dl Hgb 11.0 g/dl Hgb
31-38% Hct 33% Hect 33% Hect

NOTE: Hgb = hemoglobin; Hct = hematocrit.
2 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.
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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 B, 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 pg/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 I1
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 pregnan